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REME L FHEAEY S E R, 45 RR0: SR HETF RN A o) R )2 0 ~ 10 em + HEfiF
BETEM251.4 mg kg " FHEZE 143.5 mg kg™ ,0 ~50 em + HEREAS A5k BB 4. 19% ~ 30. 72% ; F A E
K] B FEAR L HE (0 ~ 10 em) B 53R IR A 30% LI {H X pH 2R B3, MDA EMEMES,HE
K 3L PR A2k 2 R AR S 0 b o T AR AR (BT (A B ST B AR A A R IR R B MR T 102.6 mg kg T AT E
53.7 mg kg ' o SGARPRM EG, B R KPR b B AT 0 A UM B 30.4% , B R S E SR LB E R, fER
7 Vit 3 Hb 5 25 PR PRI, R0 b SEL DRV 0 I T K A O 2R AR - R 3R T XU R A A K A

ES 30
HESES 5626

7 3% 1] P 7 M 3 PR R b, H R
A (0GR AU ) B R P45 5 5 3 A 7 v i
WG R M X S S —AE = B B A
(LASi ) A K 5] 900 ~ 1 300 kg hm > A0
fg K 2t ], ¥ B 1T NO, =N (o) e BB 7E 3
WA T RIE I 45 1 L B 53 3 R R R O, 4 R Ak
S W K FROR TR 35 e B XURG: o B AE 25 %) B 7 B
Vi /N VAR R 2 R K K B TR 45 SR e T B 3 4 S
R JE T KRS RREE S i fE N 0.8 ~35.0 mg L', 5
PIME A N 10.2 mg L™ 5 T 3 0 R K i e £k
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TR, AR T AR 75% RS 2 ALk A B R
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1.1 HERXHR

A F 2010 4F 4 A = 2010 4F 12 A e F
ORI My XA VI IR 48 T B i A B e SE A R AT (B 4
31°31" AR 4 120°06") 3 56 X Hb 4b = 3F #hoa b 2%
bV AT D 2R Gy B R A A, A IR AR, T
FEWIT-3 2k 220 d, AR P30 12 ~16°C, 24 -3
M H 136 d, HF% = 50 mm RN EFE S 2 ~3
W RS A I A S . B4 6 1 5
Wiz, Hkoh 8 Ay, ZF M 1000 ~ 1
200 mm, AGXEARFBI(7 H 26 HE9 H 16 H)E
WY BV A 493 mm,

T 56 b, - 1 IS T R M X B AR (4 KRS £
Flgh S W) 3 4F . R)Z L HE(0 ~20 cm) [T b Ry B
+, 44 pH 5 6.04, LS %K 0.56 mS em ', A HL
ik 27.9 ¢ kg_l,ﬁﬁﬂ\j 1.06 ¢ kg_l,N03_-N K
59. 8 mg kg_l,NH4+-N M 1.07 mg kg_',ﬁiﬁ@éﬁ
199. 8 mg kg "' FIEE AT H 148. 4 mg kg ™',

1.2 K EREEER

AR BE 2 PN, 43 500 o T - AR PR -
BRI - R OK- B, B AR AR ST R E 2 it
FURE : (1) N1 AR R 2 45t 204k B8, AR 418 38 56 BT 78 Hb
AP 1YY BOK P E (SRR, T IR A
Z ST A 370,490 kg hm 75 (2) N2 I 4k i L b
B RN b U 0 9 A 280,420 kg hm 7,
AAEFRE R 3 R, I 12 AN BEALIX AL HES AR
TR0 /I DX S AR 0y A ) 3 it R LR 1, /N IX T
R 2.5 mx7.5 m, 5 /NXZ[EH PVC ARFEIT B
PVC B H 0.8 m, LLBH45/INX 6] 35 50 i 51

1 KABRREREVHENERERR
Table 1 Sequence and N application rates of vegetable crops

in the experimental site

it A

N application

[} [E] Period i 3% Vegetable rate (kg hm~?)
N1 N2
2010 -04 -15—07 -25 7 i Tomato 370 280
UNGYEIES
2010 -07 -26—09 - 16 No catch crop/ 0 0
Sweet corn
2010 -09 -17—12 -20 B Lettuce 490 420

TEFAWRSE (2010 4E 7 7 25 H) KR 5
PR PR R T A SE PR R A Ak B i K Al AR B
41 035%k hm > f7H 50 em, ¥k #E 30 em, §f K Fil
I 9IS it I, S 7K o K PR DT R T 4t 8 493 mm,
H B w01 1

PR T i ( Solanum lycopersicum ) R igi iy — 5,
T 2010 4FE2 J 25 HIEFI &4 A 15 BB R e,
2010 4£7 25 HUgkoeke . fEET £ K (Zea mays
L) s Bl I E K 2 45,2010 457 H 10 H 78 7 il L
AT WERE,9 A 14 AUk, BRI 7 A 26
HZ 9 A 16 H, L3 47d, & E kW35 FhoAE 55
B, i 8 B ( Lactucap sativap L. var.
Bailey ) fit Fft oy 75 I 55 9%, 38 FCRK A J R M AR
T 2010 4E8 A 18 HEEFIF 1,9 A 17 H B HE i,
12 H 20 Hilgk5e 5 .

UM it FH 30 PR, R T SRR 2 WGE R,
i 50% 30% F1 20% 1y b ) it o 4% b 3 L A
JE A HLAE FH & A [H, 8% 08 F0 G LIS T & 1R
— WA FIE R A 1 L 1 RGBT, 4% 50% F1
50% wy Lot o 6T 2010 4F 4 H 13 H it B
JE,6 H4 HA6 H 24 HIBEME; 55 E T 2010 45 8
A 17 HiHM,10 A 30 HA 11 A 11 HIBEJE,
APE (S A &R 2% XS 2E) (B (P,0, % &
12% ) F IR (K, SO, & & 50% ) jifi HI & 43 51 K
N 70 kg hm > P 120 kg hm >l K 150 kg hm *,
FH ) 7K 43 45 B R FH Y M AR B AR G i DR i O ik, |
WIS Y R MBER R 3 ~4 d Bk, sl 1 %
TR 0T E o 3B AT B R R UM S Be K, VE K
Sk 355 X B3 T K

asparaginap
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Fig. 1  Daily precipitation during the fallow period with the field open to the air

1.3 HRXERTBENE

13,1 - HEkE S CRE N E e A FPAE R, B Rk
o 1 B 10 A SRAE A #UST B A AL, R EL 0 ~ 20 em
TR IRA BRI R A F A Y . AL
JoT R FH A Jn A 4 R 4 SR -4 VR 5 4 A0R H
W H,S0,-H,0,{4 &, A shz &L (BUCHI 399) il
TR AR A 1 mol L1 KCI ¥ 12 42 -2 41 43
SERE T UE AT 5 5 BB R A 0.5 mol L' NaHCO,
AR SR BA BT L £ 5 A R 1.0 mol LT
NH,O0Ac =82 KI5 066 BE B 5E s pH SR 2.5 1
KA iR -pH 31 (pH 211 #) ) 3 ; By % (EC)
FH 51 K + H-DDS-320 A Hy S &, F E ok
WOIR 5 PR PRI 46 3R) A /0N DX 43 i) B 4 358 3] T
0~10ecm 10 ~20 cm .20 ~30 cm .30 ~40 cm F1
40 ~50 em +AE 12 AS/NXSETF 60 A+ HERE A,
W 7E + AN A A S & o pH (EC,

1.3.2 YA SR LD AN EETE
3 VR K M LR A R T

1.3.3 9k vk v 9 Wi 4R L 2 IV VR A B
B0 2009 4F 6 A b BN X 4l S 4
RUFHZE A o T 2 T K A7 58, 2 F 7 80 ~
120 em 7247 9% 3, Sy b S 1 T 7K B0 80 0 52w K i
ST VR B 52 0 50 em 76 TG R 10 F 440 i 42
W IR W R T R T R 0.47 m® . AT ~10 d
B YRR R, 5 YR HORE 5 2 & v ok o R A 4, ) B
I R e AR AR . 55 B 200 ml K AL g, 98 W i
SEUR B A BT A o A A S A R A

Pk o R M 2 A 0 — A =0 PVC
O EBHMWHAERE 15 em K 30 cm ) PVC @ 45 8 #
ok W 3k B 3 IR B L 7E @ 8 B KO 25 em 12
BRI Y550 E AR 2 1 em By /NFL D) G A £ AT
o8 50 em K EERT . MAL, S 0ITE @ B A
FJE 14 em FIE 9 em BYBEIE FHYEHRAE b 5 308 A £
WU BETE 2 MA @ . HEHAE 11 em K 21 cm
i PVC @ E#E © &5 =0 LR b 5 Sk %
Bo 78 O 8 S0ERTF W AT —EHAS em (1
LA —EHEAS em K 110 ecm i PVC & HF ¥
AR T DL U W U 38, 45 A T B, O AT AR 4R O
0 BT LS TR R L LR R L LA 2,

= o —
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Fig. 2 The leachate collecting barrel
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¥048 ] Excel 2003 (SPSS 13. 0 240 i+ 4 v 4 44F
IR RS V2 W) S TR NP N N 1 9182 < My = |

_pxvx10°

Wiy = T xix10"
HoA @y B FERF TP TR S kg hm ™7 5p SRy itk
VR R B ST B A i, mg L S TR R R AL I
B LS S e AR, m® 50 Oy 15 BF 5 I B A R
B,d; 10 fs mg e AL kg 19 R AL 10 R m
S hm 1) R AL

2SR5

2.1 AEABARETHEKTFESRAE

2R FOK AR K], 7 A AR A R W 5%
PR R R A KRB R 4P, WO EE N1TUN2 Zh 3R
it K b A A ) 5 3 35.2.35.4 ¢ hm 77
Ty SRR 3.1 thm °, N1 FI N2 kb3 F &t
TR AR B A A G T 2 e, WA R S )
k%) 58.9 .65. 1 kg hm °,

K2 FRAEELETHERMMEDEYVE 2RSENREE

Table 2 Effect of N treatments on aboveground biomass, N content in dry matter and N uptake of sweet corn

it Biomass SR WAL
Ak
fif T FE N content of the dry matter N uptake
Treatment » .
Fresh weight (t hm ~?) Dry matter weight(t hm ~2) (gkg™) (kg hm~~)
N1 35.2+ 1.3a 3.1+ 0.2a 0.2 + 0.02a 58.9 + 8.2a
N2 35.4+ 1.5a 3.1+ 0.1a 0.2+ 0.0la 65.1+ 9.0a

T 2 A 9 R [6] B 6 8 22 73k ) I 7K SF (p <0. 05) Note:; Different letters in the same line mean significant difference at p <0. 05

2.2 E RIE R AL TE X A+ 15 T 40 1 BT 8O B2 0

2.2.1 ORI PR b BT - 51T (O ~ 50 em) A S
Fa i A TR 5 N N2 Zh 3R 0 ~
20 cm+ )2 WA A B4y B 458.9 423.1 mg kg ',
TIERZMERRER A, R 3 AT, KR 45
WG ,NLAFETF 0 ~ 10 em + 2 RS A & B4 & ik
251.4 mg kg ™', FIEHIHE RS A A S A0 ~50 em +
J2 i B A TR B 3G i g 2,0 ~ 10 em R A
BREAEZE 40 ~50 cm £ 2SR T R 10 5,
RKINAEFET 0 ~40 cm + 2SR S EEEFH N
NI>N2, R R mMmMSA SRS A IEHER R
FEAE B ERMFPAEE 0 ~40 om RS A &
A N R B A AR, X 40 ~ 50 em 2l A
R FIHERCRA K . 760 ~10 em 2, 5IKIH

AHEE , it KA AT 23 506 N1 AT N2 b 3T + SRy
BE G RM 251.4 239.7 mg kg R E 143.5.
131.0 mg kg ', FE0E 4> BIKF] 43% F1 45%

2.2.2 G OKIE A AL B X A+ 3] (0 ~ 50 em) HL
FHR(EC) F5E LI S w3 TS e
£ 0 ~50 em 3 & T (4 53 A 5 A A A G H—
H AR R £ EC ¥7E 0 ~ 10 em + 255 5 %
B KA ,0 ~20 em + )2 + 58 EC 7£ 0. 67 ~
1.06 dS m ™'Y [l P9, 1 & K B9 R AT 6+ 58 EC
M 0.40 ~0.74 dS m ™', Hd, % 0 ~10 em 1
248 EC 2tk 3 N1 AL N2 4b 2R ) £ 1
EC 4 BIFEA% 0.32 dS m ' 10,40 dS m ™", B i 43 31
K E] 30% F1 40% , & B 5 2 R R0 A i R K 6 B
fICE s RAE A EEAE

RI3 ARALEXNLEIEO~50 cn) BEESENRME

Table 3  Effect of catch crop on soil NO; -N concentration (N, mg kg™ )

1

R N1 N2
Soil depth (cm) &I No catch crop I E K Sweet corn & IH No catch crop it F >k Sweet corn
0~10 251.4 +4.6b 143.5 +12.9a 239.7 +8.6b 131.0 +15.3a
10 ~20 185.4 +10. 4c 132.1 £28.7a 176.0 +15. 1c 152.1 +8.3b
20 ~ 30 90.5 x15.6d 45.6 £9.6b 76.3 £10.7¢ 31.6 £5. 6a
30 ~40 42.6 +3.5¢ 26.4 +8.7b 24.5 4. 1b 15.7 +5.6a
40 ~ 50 25.1£2.0b 14.6 +2.0a 25.6 £4.6b 28.3 £1.6b

AT AN R TR R R 22 53K 5] B % K (p <0.05) . F[A] Note: Different letters in the same line mean significant difference at p <0.05. The

same below
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Table 4 Effect of catch crop on soil electrical conductivity (dS m™")
IR N N2
Soil depth (‘cm) {KH No catch crop filf £ K Sweet corn {KIH No catch crop filf K Sweet corn

0~10 1.06 +0. 08¢ 0.74£0.09 b 1.00 £0.05 ¢ 0.60 £0.02a

10 ~20 0.8520.04 d 0.56 £0.06 b 0.67 £0.02 ¢ 0.40 £0.05 a

20 ~30 0.48 0.04 b 0.29 £0.03a 0.39£0.03 b 0.23£0.03 a

30 ~40 0.18 £0.03a 0.15%0.03 a 0.16 £0.02 a 0.15 £0.03a

40 ~50 0.13 £0.02a 0.13£0.03 a 0.15=0.01a 0.13 £0.06 a

2.2.3  FHEOKRIA 4L B XS 4T (0 ~ 50 em) pH
A PRIRIES O, Bt =i A [] b B0 1 432

AT pH BN WL S, SARRAL, 7E 0 ~ 10 cm

+ )2 ORI A AR pH B AT $55 , N1 N2 &b
P pH 4r 428 0.2 1 0.3 i, {H BRI,
I ORI R AR FEXF 0 ~ 50 em 31 pH S MR B 3%

x5 AELEXTESEO ~50 cm) pH B
Table 5 Effect of catch crop on soil pH

TR N1 N2
Soil depth (cm) &I No catch crop I E K Sweet corn & IH No catch crop HEE K Sweet corn
0~10 6.1 +0.02a 6.3+0.01 a 6.2+0.01 a 6.5+0.01b
10 ~20 6.3+0.02 a 6.4+0.05 a 6.4 +0.01 a 6.5+0.02 a
20 ~30 6.3 £0.03a 6.4+0.03 a 6.4+0.02 a 6.7+0.04 b
30 ~40 6.7+0.03 a 6.7 +0.01 a 6.7+0.05 a 6.7+0.02 a
40 ~50 6.8 +0.01 a 6.8 £0.01 a 6.8+0.04 a 6.8+0.03 a
2.3 K IE R AL BB xR M Ok R HA 4 ok 35k B B2 I 7 53.7 mg kg AR AL FRREAR T 47. 7% , K ARk

2.3.1 R B ORIFR AL BEXS R UE P SR (TN W&
ST TR MR D TN B9k B
AL ULIE 3, 18 3 R B, FIF R OK B FhoRE R AR T
WRVEWR P TN MR o 2% Ab B A bk 3 e 38 g i 47 1Y R
1E8 A 19 H , Hrb LA R~ it 0T (N1) 4R I 4b
) TN G JE e, 35 1 102 6 mg kg ™' 1 7] —
I 400 9 I K SFT R AR B, AT N TN 9 0 e 32 e
—— &P +N1 No catch crop+N1
—A— FHEHK +N1 Sweet corn+N1

—a— {KIH +N2 No catch crop+N2
o i EK +N2  Sweet cornt+N2

—_
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H#] Date (mm-dd)
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Fig. 3 Effect of catch crop on dynamics of leachate TN

5T il R R AR 2 1 R PR B TS Y KU o Ak, TR AT
RIAER IR AL BE T, 4% B > 156 0 F B kv i b TN
W B v TP AR 205 T T T K B PR A B ok R
BE R SR A B Z TR EER (p <
0.05),

2.3.2 T R PR Ab B X AR A R Y S H
FOFLUAH, &b T NH -N Ik 2 35 R AL, 12
di TN Wk 2k 819 0.04% ~ 0. 13% , W] L) Z W K it
NO; -N Wkt 5 TN ke it 1 89. 3% ~ 92. 4% |, J&
Vit S H U TR Y BB A . KR NT A N2 kb
HER TN bk vk 4 5 4 3100 52.3 Fi140.2 kg hm 7 if
AN [ il 287K SF- T i KR A B S R AR T TN Y
WREAR S , 23 50 Ry 36.4.26.5 kg hm 7 it oK I
PRI A B PRI TN 9k 28 190 422 3R 43 331l 3k 3] 30. 4%
1 34. 1% | ifii Hovr S NO =N (16 122 8% 2% 0] 43 1) 3 %)
31.0% F135.6% o, Al & AKF N, KA A1 OK
SENAR PR AR R R B 3 25 . L Rl R
DK IEL IR b 3 2 B R AR T b RV P U i IR
RNV R R LN A
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Table 6 Effect of catch crop on total N leaching
Wik i Total N leached (N kg hm ~%)
b3 - - e
~ NO; -N 5§ TN k¥t NH," -N [ TN ik
Treatment TN NO; -N NH,' -N Leachate volume ( mm)
Ratio (% ) Ratio( % )
UNG!
N1 52.3+1.2a 47.1 £2.4a 90. 0.07 £0.02b 0.13 325 +10
No catch crop
[IESS S
36.4 +4.5b 32.5+1.6b 89.3 0.02 +0.01a 0.06 310 £ 10
Sweet corn
UNG!
N2 40.2 +1.0b 37.1 +1.4b 92. 4 0.02 £0.01a 0. 04 310 £ 10
No catch crop
BiESS
26.5 +3.5¢ 23.9 +1.2¢ 90.2 0.03 +0.01a 0.12 320 10

Sweet corn

1 RS AR A R R 2 53k 8 i K F (p <0.05) Note: Different leters in the same line mean significant difference at p <0. 05

2.4 HEXEALEMNTZRESFENZN
ANTR) b R B 7 A WL 4. BRI, NT Ak
PR, 2R PR AR T oK PR A 3L S S T Y ) )
M7 53.2 t hm™>.52.7 t hm >, N2 &b 3 F 4 %1 &
551t hm™> 55.6 t hm >, LB FEEH (p <
0.05) , & W Jo it 78 4 R >J 18t A i 2 G Ak it A/ Ak
PN, F 288 1 0 7 6 R A7 B OK B A R

O & No catch crop
B fifE K Sweet corn
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Fig. 4 Effect of different treatments on lettuce yield

3 9t ik

3.1 HEKRERNLSERDTEHSRESR

HF NOy -N AR 1 R BT W B, o kv UK
s R K S S0 NOS -N ke g — A EEN 77,
S5k T T 2 W, Ay TG S M A PRS0 I T A
235 mm, §i A F ARG R)ZE LA A S ER S
1K 85.3 mg kg ™' i 7E AR 86 K PR D) B R R N

493 mm , EILTTRET B 2 5 BHEF AWK E ©
HE0~20 cm + R AR & IAE 458.9 mg kg ',
SR EN L7 1R S LY 5. 4 £ . 5 A6 7 B 3% H A
b, T 7 O 3 L - 1 I NO, -N i i R IE A -
HERFWRBERUR B R, PR,  ZRAR R R R AT A
FU R BHL A A O A T R K PR Ak 3 AT A R
/0 A e RS S A AR R, 5 R PR AR L, BTN
YEW I K G FloAE AT ek 2 dE 7 it S b 0 ~ 60 em
AEFRMHLK 2101 kg hm 7,32 T 11.7%
PR B R AR O6 Yl R A 2 AR AT A KB T
ARBF5E R RE FORIINAAEE T 0 ~90 cm £ HE N
e % I 452 2 A UK 2> 337 kg hm ™*, H L 0 ~ 30 cm
TN, R R, XAl RS EORR R oy
ATE 0 ~60 em + 2 XEA 3G, 5677 it ¢ H it
FEGE AL FEAS IR 25 F T AR R 30 A A R K AT
fli e R I IBUME (B N (N1) R JZ + (0 ~ 10 em) S
A 251.4 mg kg ' FREE 143.5 mg kg ™' FEIE
i%107.9 mg kg ™' BEAN, FEARIRE KT, T E K
Al S FEAR N AL N2 Ab B R i 3 5 X RE 4
(0 ~10 cm) EC (B IE 5 30% LA |, 3 WY £ oK
B AR AT LA SE 2% Fy T B4 W s 38 AT 3 B K 43 R
A3 TR R HER G 0 KURSE A LT R R Ak R
LU ) R W R =/ w3 N R i I S o =R
KT G U o (B R, AS B 5 bl R K E PR AR 3
XF A3 pH B2 AN B3 iR K IR b BN R
Vit 3 M - SR PR AL PR R A F ST 45 B S oY 2
TG A b 75 I S b B B S 4 SR — B, Ui
(NGRS R S 5 N T A o (S o i 1
NO; -N ZR &, Hoohimi 22 + 33 70 R A A &%
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fEH -
3.2 FEXRERLSERDRMKE

FHE R R AR R & B8 A M 2 R
Ko R X #F-ZRAERR T 2FEHRAZH
N 550 kg hm > a™', S A MPER K 11.75 kg hm 2,
VR = 0 T R A A RN R R e KU A
{ISSARS b N B AL 1R 37 A NP N
i X5t 3 L 4 4T s UKk B R 3k 193.6 kg hm 77
T VA 98 e W DU 5 A= e 2 2 PR TR 30, JHG e R R B 6 R
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EFFECT OF SWEET CORN ASA CATCH CROP ON RESIDUAL AND LEACHING LOSS
OF SOIL NITRATE IN PROTECTED VEGETABLE SOIL IN TAIHU LAKE REGION

Lu Kouping "*’Min Ju *Shi Weiming > Wang Hailong '*'
(1 College of Environmental and Resource Sciences, Zhejiang A & F University, Lin’an,Zhejiang 311300, China)
Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, Zhejiang A & F University ,
Lin’an , Zhejiang 311300, China)

Research Center of Non-point Source Pollution Control, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract To explore ways to control nitrogen leaching loss from protected vegetable production systems during the
summer fallow season and hence to mitigate the risk of N pollution of groundwater in the Taihu Lake region, a field experi-
ment was conducted to evaluate effects of planting sweet corn as catch crop on NO; -N content, soil electrical conductivity
and pH in soils different in N application rate and further to observe its effects on nitrogon leaching using lysimeters and on
yield of the following crop, lettuce. It was found that relative to fallow, planting sweet corn as catch crop reduced soil
NO, -N concentration from 251.4 mg kg ™' to 143.5 mg kg ' in the surface soil layer (0 ~10 ¢m) and by 4.2%~30.7%
in the top soil (0 ~50 ¢cm). Besides, it reduced soil conductivity significantly, or by over 30% in the surface soil layer,
but did not affect pH much. Although planting sweet corn didn’t affect volume of leachate, it did reduce the total N conce-
tration from 102.6 mg kg ' to 53.7 mg kg 'in leachate from plots receiving a high rate of N fertilizer under the conven-
tional management practice. Compared with the fallow treatment, the sweet corn treatment reduced the total N leaching by
30.4% , which, however, did not have any effect, either positive or negative, on yield of the succeeding crop, lettuce.
The findings indicate that in summer, the protected vegetable land in South China can be used to plant sweet corn as catch
crop, instead of being left in fallow, which can be extrapolated as an efficient approach to reducing the risk of nitrogen
leaching.

Key words Taihu Lake region;Protected vegetable production; Catch crop; Nitrogen leaching loss
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