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Change of Soil Nitrogen Leaching with Summer Maize Growing Periods Under

Plastic Film Mulched Cultivation in Danjiangkou Reservoir Area, China

WANG Wei, YU Xing-xiu*, HAN Qiang, LIU Hang, XU Miao-miao, REN Rui, ZHANG Jia-peng

(Key Laboratory of Regional Development and Environmental Response in Hubei Province, Faculty of Resources and Environmental
Science, Hubei University, Wuhan 430062, China)

Abstract: As an important form of agricultural non-point source pollution, soil nitrogen leaching deteriorates water quality. Compared
with non-mulching cultivated land, field experiment explored the change characteristics of soil nitrogen leaching under plastic film
mulching ridge-furrow in Wulongchi small watershed during summer maize growing period. The results showed that the amounts of
mulching tillage soil TN and NO; -N leaching were significantly lower than those with non-mulched treatment, by 25.68% and
20.25% , respectively. With the advance of the summer maize growth period, leaching amount of mulched soil TN was highest at
seedling stage, lowest at heading stage and higher in maturation period; leaching amount of mulched soil NO; -N was highest at
seedling stage, lowest in maturation period; leaching amount of mulched soil NH, -N was lower at seedling stage, increased to the peak
at the jointing stage, decreased to the valley value at heading stage, and obviously increased in maturation period. Linear function
relationship was found between mulched soil TN leaching and TN content, while exponential relationship was found between mulched
soil NO; -N leaching and NO; -N content. In addition, there was linear function relationship of mulched soil TN and NO; -N leaching
amount with soil moisture and rainfall. It was concluded that the plastic film mulched on summer maize could reduce the leaching loss
of soil nitrogen, and it would have a significant effect on the reduction of reservoir area of agricultural non-point source pollution.
Key words: plastic film mulching; summer maize; soil nitrogen leaching; anion and cation resin adsorption method; Danjiangkou

reservoir

PR AR M ELO AR ST Gt AR AR AR, DT R - v R ik R AR
gEHE Y IR, R m AR N EE S w B AR E Y AR KN Y R R R
ARSI ¥ AN O E Ry s & b v st =1 7N 1] S P O = S S s 0 NG o (B 7/ RO~ N D L R D E RS
ANEED . FHERE A RN | RS KRS RN WE, DESKEEZR R REGE T LT
O XPR R MR, XS TR A Sl RSO
HER RIS AL D I AR o TR 2016.06.16
IR E X L 2 I W R AR R A 22 80, 13— E&UWH: HRARFAIEETH (41471227) 5 0 KRB TS Y451

52 W04 w0 S0 80 @ A 4235 H (201303)
7, VEIAS [) A R 39 0 96 TR F 4 338 5 K 25 TR EERN: TAE(1990 ~) , 5B L0554, BRI J5 [ Sk W R R

5 IR, E-mail : longxiww@ 163. com

EWoanELER SR HEHRAIHENTE s SEIBEZR A E-mail : xxy2000@ 126. com



11 4] TS PR XD 1R MR B TR A KA A fE 4213

VE R B o VR4 b E A it ) b R o5, LA
— SE P AN B K P R 42 b, B0 T 02 b 3 B4 4%
AN RN K Y TR AR R K A B A B BE Y, R
FHOKEIERE T SRR I - 4 U B AR
PRI T R R R b 16
T AT BRSO HIE P R RN R ST
Boigcte  nl S+ R R AR AT IA
J AEDE RN I LR R RELS W
T RIZHEAR N TR T Ry g | [H
A RE M UEE D AR R 0T 3 R E AW, vk 2>+
Boh R ER AR T AR A R KU
A BFFEINN , 3BT NO, -N7E 4 385 ifi it
g3 B JUHAEVE Y A K 5 B RNISOR S5 25 35 n -+ 48
NO, -NAg e KBS Al L 56 FAEYA TR A4 K31
TR A R R MR R B 98 45 AR — B, IR AT
BRACAE T 4 R R B AR A K AR A #

FPHT PR PR TR B p KL rh 28 TR B 22K
T . Al AR s R TS Y& R BUE X I, PETS
IR K B RE bR ) 32 B SRR AR AP 1
X T YE] e /)N 3 S 2 A R 5], o B A A
IR R RE R FOR A K AR (R RRAE , LAY
RS - SRR kR LR Rl A 5 e
B 4 4 AR 4

1 #RE5FE

1.1 5

FIR /NS T A PR 0 EE XA R )
FIGAA (32°45'N,110°13'E) , AL Z 4 192 hm* |, ¥
278 ~ 402 m, J& S Y [ 6 W B 2 08 2R KR
i AR SR A 16, 1°C, Z AR K i 797. 6
mm, FERKERTE 4 ~10 A, HFEREKET 84.5%.

A DX A e A, DA BB Al B b 32 A
LB T R il o 6t 1R B A A,
110 ~60 cm Z[8], - FUAAHL, H S Bl R 7K i 2% Fk
I AN IS LR st FUMR b A 32 FPAE R AE )
FTEH E XK ( Zea mays L.) . i ( Brassica
campestris L. ) . 1642 (Arachis hypogaea) 55. 1% 3%,
SEFHIE PR /N RS v B A S AL R 0 /N i
FEFHL I DA R AR AR
1.2 BT
L2.1 SEEBt

SER N PEREAIT S XN AR B
FORBERRIE (SR 1) 3 HTH B AR 7 =20t AT (IR
BB 212 kg-hm ™, TN =30% ,NH, -N = 15% ,
HG/T 4214-2011) , SKJ5 H s 2 )0 28 10 254, Fovlh
2E55 40 em, 287558 20 em, 2815 10 em. SEH IR B AR
FTCALEE 2 Fh g3, 3 Y0 42 121 5 A [ Kb 3 %) A 1)
a3A L6 ALK/NX. A /NX AR 1.2 m x 10
m, B P AHAR Y 28 | W9 28 8] (1) 2836, TR /NX
Uit 1 2 FIAH &0 /N DX 28 3 v (8] 467 (10 em ) 477 A 30
em = AR IEAR, 3 A L 20 em, 4R 10 cm, DABS
ANXARE AL

RO BT SR B L S A i 1082 o ke
Me) B AR, R RS BaeE
(B30 em, 425 em) RATB . FHES T2 Hubd g
%13 g MR IRLS  IBARNFIEE SR A48, SRR &
SEMENEEITALE EERBBGSEE, %
AR A A I 10 em b+ 3E AR YOI JE4R-B g
CRAC-EHRAAR. S5 I O B R AT A
AL, RFRE IR A RS 26 IR 52 90 %8 4 BT, SRR 1
A/NXIEXS f e %6 3 ik R 28, 3 IRE K.
Horpr I R/INX itk e e B AT A BT | AR
B

1 TRHITEFERMER

Table 1 ~ Main physical and chemical properties of soil in experimental field

Eaay AHLBE B L A Bl A HAEA AR .
/grem 3 /g-kg ! /g-kg ! /mg-kg ! /g-kg ! /mg-kg ! /mg-kg ! /mg-kg ! P
1.84 9.95 0.21 16.19 0.59 23.19 40. 54 8.41 7.81

1.2.2 FEACRES 5T

FEAREE . KT 2015 4E7 H 19 HAEZETH A
& (BRI 50 em, 1T 60 cm) , 2R )5 FH I (GB 4455-
95) HHEM/NX Y28, FA MG 6 F ok & 2
(AR EA TR AL, RO B IR W (7 A 19
H~8H7H) #&WB® A8 H~8 H22 H) ., il
HEWI(8 H23 H ~9 A 12 H), iz (9 H 13 H

~10 A5 ) fiik, B fRas W R m G a8 LI
FESRIET | BHES 738 A g i 1 S0 56 =, 10 #r
+ A (TN, NO; -NAINH, -N) &5 Ak .

FESATHT . B PHES T3S b g 45 5% 1] 52 56 =
JESEEPA] 150 mL 2 mol-L~" KCI i24%. TN ( -kt
i AR BV ) 3 i) FH v G R - M B T T o T 0 L £
VR VR P S R T A 5 A1 A ol B IR I



4214 o

B % 37 %

(HJ 636-2012) ; NO; -NFINH," -N ( - 3EkE 5 A2 4%
) 4 ) FH B 22 8507 (H/T 346-2007 ) FI4H (K
IR HE 2 (HJ 535-2009 ) i 1 48 4h ] UL 23 56 %
TH(UV-1200) W5, 38 5 K& LT (105°C,
24 h) M EE. R RS O N R R B RS
DU L 32 5%
1.2.3  Hduabat

A /i 2% Pk 22 % 35 (Least Significant
Difference ) f 55 A~ [7) £ 4k 18] 1) 22 53 B & Pk, B4k
AOFBEE R 0,055 FHIENA BT HIRA R & &,
IS KRR X AR R AR 3BT ER
PRIV R T B 43578 SPSS 19. 0 1 Excel 2010 ik
5. ArArad R v i - S0 R0 Ik AR L A5
AL .

TR B WS (kg-hm™2) = RIS I & &
(kg) /0B &2EEKIA(m®) x 10 000

TIEERMER LN (%) = S ERKMHEAR

WO AE (kg-hm ™) /2E K] A 4 39 R0 R 2k
(kg+hm ™)

2 HRE5H

2.1 HERAERKBN ARV E

BAE FOKAERK W, R+ TN FINO; -N
S NI R o S 2 T (1 R o v L (S R 3
25.68% F120.25% ; JS 45 78 B+ HENH, -N#k &
RS UEBEHMEM L E S 2R R R, H
MICEEHAED 13.84% (£ 2). NE E k&4
Kok A, I 43 TN FINO, -N bk 2k &t # W
BAR T ICAEREL 1 (a) A1 (b) T, Ui B BT IR
X b - AR WA WL . A R g
BOBAEEARAERKY, NOS -NFEE k& 5 TN
SERTR G R 59. 95% , 378 = T NH, -NSE iRk
Bl TN F ¥k k& 09 8.06% (% 2), il ]
NO; -NZ& HIEP AR FZEIEE.

x2 BEEREKHALTERETEHHREE /kg-hm 2

Table 2 Average leaching amount of soil nitrogen in summer maize growing period/kg-hm ~2

k3 ™

NO; -N NH; -N

AR TR B

T AR T

YRR 12.05 +3.53a 16.22 +3.21b

7.23 £3.48a

9.06 +3. 14b 0.97 £0. 12a 1.13 £0. 16a

1) R PRAR I E « ARk 2z, A MIERFR R — A7 A /NG 7 B0R 2253 W3 (P <0. 05)

2.2 HIEKRAERKMANER CIEA R &L

HEKERKBIWN, B AR ENZ
GG T ERHE RBOHE R, BRI A RIS 22
A 220 (B 1), B A Ry ek BT+
BTN R i it SVARRRAR M AR A ke 3 HAR R I
TS T AR, S B W AR T R AV B AR R R A
T A HENO, -NR AR R Mk D i AR ka3, 7
JE A ENH, -NIR K i 52 T R - B AR i < N U AR £l
FHIE.

BN L TN bk % B 7 1 300 o S0 AA, bk 2k L
B4 51. 50% 5 FEFR T RN AR 012 b 25 A0 3y
B3 5 54. 72% 1 83. 21% I AEHh IR =4
{H, Wk R e 8. 63% 5 fE LA NE A T [ B 1
(a)]. AL THENO, -Nbk A B v W e, kR L
B4 76.50% ; FEH 1 1 2 R B D
82.90% , Fifi 5 G M2 BEAIR , 70 M I 2 51K iR 2k L
14 6.64% [ F 1(b) ]. R HENH, -N#KETE
[ oo (A R VIR T AR = 2
47.04% 5 TE it BE 09 0 35 R IR, A 4k 15 4 e 2D
63.10% ; 7& W24 91 W 3 Fh e, B bl A 3 1 o
57.88% [l 1(c) ].

2.3 BRRAIERRMR AR AR s KT
2.3.1 HEFTEARTE

HEXRARKMN, # B+ 5 TN, NO,; -N Al
NH, -N& 2 A8 fb i 35 5 To A o 1 S AR — 3 (1A
2). PP TN SaErem e, M 0. 69 g-kgfl s
(S =g o N 1 8 i e W SR [
1% 25. 13% , 75 1 20 300 5 35 v, A il 300 15
9.44% [ 2(a)]. B LIENO, -NF AT R
1,00 69. 33 mg-kg ', Bl ARG HE DR 7E B
Wik EAE, B WG 88. 47% , 16 1l 20 3] s 13 14
I A AR I 0 52.49% [ 1K 2(b) ]. B 4
NH, -N& S ER R, 8 5. 69 mg-kg ™', BEH A
S 137 O {7 i 1 7 S S S e N 6
11.33% #6528 e, BRI 1T
64.94% [ Kl 2(c)].

I 3 v UAE B R K 44 TN
WS £ TN & & 22 8] ] DL 4Pk s kR
[E3(a) ], Ui AR £ 498 TN kG 5Bl 158 TN %
s TR PR . B R A K N 1 ENO, -N
WK 5 - HENO, -N & =2 )] DU SR 5o
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Fig. 1 Changes of TN, NO; -N and NH," -N leaching

amount and ratio in soil during the growth period of summer maize

[ 3 (b) ], 15 W14 JiE - e NO, -N itk 2k i il 1
NO,; -N& =T 2. B FKRA KW B+
BENH, N R 5 RIENH, -N & &2 | D2
A PREEN [ 3 (e) ], U A BB £ I NH, -N &
0 ENH, NI 8 BRI

2.3.2 FMEEEEIKE

HERSARKM, EE &Kk e
TCE EHE, 2> 9 5 2.88% . 7.30% . 10.63% Fi
40.84% (Kl 4). B EKAERKIN, B 415 5 K a
SREE A s S KRB (B 4). B+
HetoK EAE R WA, N 21, 59% |, Bifi 5 A K0 G
B A K B B T R ANR, 7 BB % 2 R A1
12, 66% .

AL S Al An, B KA K P B 1 4 TN
FINO; -NIfR I 43 ) 5 48 5 K e 22 ) 24 bk
PRELER N[ KIS (a) M5 (b) ], BABH A K -3 TN Al
NO; -NiffR R &I BE 3SR E T R PO . 2%
KA KA P IR SENH, NG S S KR
ZHZ I R R R [ 5 (c) 1, UhHH 1185
K B HENH, NIk f S A /.

2.3.3 [EWE

B ARRAR I, BRI A i R,
AN K B TR Y 55.08% ; R IIR Z
22.89% ; AR B D, A0 8.92% 5 MURH
13.11% (E 6). mE 7 nTLLAEH, B B KRAERBIN
BEME A 498 TN FINO, -NI#R K 5243 51 5 B T 2 =2 (1] 35
A LR B R [ 7 (a) AT 7 (b) ], BB IR +
8 TN FINO, -N bk 2% #5257 I 938 W et 185 Jonn bl s 184 o
B FORA A P9 I - HENH, -N RG2S B
A2 R ER R [ 7 (e) ], Ui W T o 0 7
JEE - SENH, -NIHR K 5 i 155

3 g

b A 5 AT R A ) L A B R 7, PR
BEOKEMAR S &=, N A RMA. &
WF9E s, A B oK AE K, B 14 TN ;I
NO; -N-F- ¥k 122 S5 WY AR T JC 8 R | 43 AR
25.68% F120.25% (£ 2) ; HEKRSAERKW, HIK
3 TN FINO, -Njbk 2K 2t AR B WA JC 7
[ 1(a)F11(b)]. X5 Zhang 25> RIS 45 3
A— HIEHATRE R, — 2 BEEA —E A S
R IS A2 P, A ek 20 b 2R L 4 42 400 W 7K T R
FIFEARI K B B A B R T, 52 K iis 8
FEAIG 38 P R ARG AU 12 R B - g
ARARRAL" BEWE A T Ris
O Wb ARG i =R B Y (R A
ROVARTE T YRS AR VR AR 2R 5840 M 38
AR AR M.

HEARAERKBIN,NO; -NFE kK& 5 TN F
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Fig. 2 Changes of TN, NO; -N and NH," -N content in soil during the growth period of summer maize
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