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The nitrate-nitrogen leachingamount in paddy winter-spring fallow period
WANG Yongsheng, YANG Shiqi”

(Key Laboratory of Agro-Environment and Climate Change , Ministry of Agricultural, Institute of Environment and Sustainable Development in Agriculture

Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract ; Fertilizer nitrogen mainly remains in the form of nitrate nitrogen. If not taken up by crops, it will be leached
downward to subsoil by rainfall and irrigation water, negatively impacting soil and water system. Ningxia Irrigation District
is the representative irrigation farming region in the upper stream area of the Yellow River. The paddy-upland rotation is
still the typical agricultural model in this irrigation district. the crude farming methods are used in the paddy planting, such
as uncontrolled irrigation and excessive fertilization, therefore there is a high accumulation of the residual nitrate nitrogen in
soil after the harvest. During the long fallow period in the irrigation district; the residual nitrate nitrogen tends toward
leaching due to freeze-thaw and wind erosion under the condition of winter irrigation in order to keep the soil moistures. The
resin core technique has been applied to study the nitrogen mineralization in recent years. This method can absorb the
leaching nitrate nitrogen directly and do not need to estimate the leakage; moreover causes slight disturbance to the soil,
and therefore has been considered as an ideal method to study the nitrate nitrogen leaching losses in field. A filed
experiment was conducted in paddy of Ningxia Yellow River irrigation district with three treatments including normal
fertilization (CK), 4500kg/hm’ (T, ) and 9000 kg/hm’ (T, ) pig manure, respectively, on the basis of the normal
fertilization. The undisturbed soil columns were obtained by driving the different length stainless steel tube into the soil
vertically after the harvest. The stainless steel tubes are 42, 52, 102 centimeter long and the length of the wedge surface is
10 centimeter. The three different length stainless steel tubes are one unit; three units were set up for each experimental
plot. The cut-and-dried aluminum plastic plate, resin bag, aluminum plastic plate, antiskid axis were sequentially enclosed
in after removing the 2 centimeter soil at the bottom. The stainless steel tubes were cultivated on the original place. The soil

samples, collected around the stainless steel tubes, were classified into 3 groups according to depth (0 —30, 30 —60 and
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60 — 90 cm). The soil nitrate-nitrogen, ammonium nitrogen, organic matter and active organic matter content were
measured at the start and end of the assay. The nitrate nitrogen leaching losses of soil at the depth of 30, 60, 90 cm were
measured by the method of resin core in the fallow period. For the normal fertilization, the largest nitrate nitrogen leaching
loss was found at the depth of 90 centimeter, which is 1. 10 and 1. 13 fold higher than T, and T,, respectively. However,
the largest nitrate-nitrogen leaching losses in T, and T, appeared at the depth of 60 centimeter, which are 4. 47kg/hm* and
4.21kg/hm” respectively, and 1.50 and 1.42 fold increases compared to CK, respectively. Application of organic manure
can reduce the nitrate nitrogen to leach downward to subsoil on the basis of the normal fertilization. The increase nitrate
nitrogen leaching losses at the depth of 60cm seems to facilitate the further leaching, however, in the mode of the paddy-
upland rotation, because the irrigation amount is normally reduced during the upland period and also the nitrate nitrogen is

absorbed by crops, the leaching losses will thus be significantly decreased.

Key Words:; nitrate- nitrogen; leaching amount; resin-core; organic fertilizer
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Fig.1 The improved device figure of the resin-core
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B,
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Table 1 Physical and chemical properties of experimental soil

Ak +/E/em HE/ (gem’) AP (g/ke) 25/ (¢/ke) HAE/ (mg/kg)
Treatments Soil layer Bulk density Organic matter Total N Available N
CK 0—30 1.57 14.47 0.87 96.33
T, 0—30 1.53 15.25 0.89 101.28
T, 0—30 1.51 15.67 0.92 106.37

W RS H 2009 4F 10 A 16 HIFIG  FE/NX N IR B AT AR EE N 42 .52 102 em (B2 10 em) AYAREE N
BT EAS I S, 3 AME T —HE MR 2 m, NI R A ARR R 3 AR, AR TR
BB IR 22 T 5 BRI 2 em (BRTE DL 1) JEERY 3085, AR U 3 296 1 4 0 1) R 8 Al - i 4 -
FRYBAR - BTl AR TR T R /N O AN N AR AL A TR R . AR IR R 1 m L3 AT
Bt 0—30,30—60,60—90 cm THE4FZIRAIE B HEAE, KT 2010 45 4 H 14 H &8 BUA_E— R Ag
EHCE R IRSE IR A BE e 5 T AR RAEAE -4 CUKFRT
1.4 FESHT SR

KA PR320 5 s B AR PR A S S I S R AR AU 1 mol/L KCL IR IR BRI I i 3l
AIMHACINE o AN TR 32 RS AR E A R AR

TS AR = (kg/hm® ) = FEIRUE RSS2 & 2 (ke) /MR AL (m® ) 10000 (m*)

S I AT I R S 25 S ) B 0 5 R R A T T 2 ) A T R i 2 G A I B R 0 R 93% , T
R Ry 5 AR IR 2 B 0. 8 mg AR, SR H Microsoft Excel 2003 #HATEIRALTE 5% SAS(8.0) #4177 2243
BT AIAH AR A3 HT
2 GRS
2.1 FEHAFRINEIESE A &

T BB DR A TR EE K, DRl 28 8, RO - BB, [RIBE mT DARS e i, F1) T ORI . b T
B JCH , T ERS 5 K AT K, K B 208 2500—3000 m®/hm?

M 2 0T LUE H RREVEIIBOR G AR RKIBVE S A S S AR AR B EF B3 . CK IR KKK & 1E
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4.47 kg/hm® 55 4.21 kg/hm?, BEF T 30 em 590 em 3 5]
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em) , HorF CK 730 em 160 om (OIS Z AN G, 3
T, 7E 30 em AR BRI T T, 41, HoAx A6 S 1M/ @
F,. %
A DT IR A5 2 T 2 Tt o8 AR AT B G A 5 1 1 4 ALER Treatments

2, g2 vJUE N, & —FEYRNELK, 7 B2 ZEGABHSIHER

VE XA & AR TR K 540 , 2 Ab B 90 em +JZ Y7y Fig-2 The nitrate-nitrogen leaching in winter-spring fallow period
PO WY N Nl R B = e N A s o

0.3281% ,0.2982% 55 0.2912% ., 7£T HEEXFHAMRE RRAEKRR T , B EZ2E, h THEKE M, /K
PRI S 25 0 R RS 218, A VR IR 2R B Wi, %o i T A TR A B B /N . i a5 25 00 (R 3) L P<
0.01 B EKVT , HTZEIERI CK 5 T, TAAEWR D EEZES, MMHA VLN T, T, Z &4 5%
PSR,

R2 BERLELEERERREENESL

Table 2 The percentage which the leaching amount account for the annual for the total fertilizing amount

b B 30cm LBl % 60cm L1/ % 90cm Mt/ %
Treatment The leaching rate of 30cm The leaching rate of 60cm The leaching rate of 90cm
CK 0.2211 0.2237 0.3281
T, 0.2432 0.3361 0.2982
T, 0.2627 0.3172 0.2912

£3 Y0cm T EAHEERMRKERZES I

Table 3  Significance analysis of the nitrate-nitrogen leaching amount at the depths of 90cm

Kb Py 5, le# 5, e - g
Treatment Average Contrast with T, Contrast with T,
CK 4.36 0.3978 ** 0.4909 ** 42.29 0.0003
T, 3.96 0.0931
T, 3.87
* % :P<0.01

2.2 RES AP ECR

FHEEPEA BT (Active Soil Organic Matter, ASOM) , 2 A WL A& PEHS o, 24 b A M E# R
Gy W R oy A XA IR A e BV IR A A AL B RN R R AR
BB N (P K 88573 X 3 iR G i A B h g th 1, LAR 3 AR5 53145 i A HLB AR nl LA
ASOM : 1) F FH 5 05 T8 BT 45 64 RE A Gl A 0 2 M T 88 A= A ML 5 2) R P B 5 06 P A B ) S 2 A PILITE
3) R X 3R 2 S HUT ) . BT, B R A AR 5 75 R, 0. 333 mol/L KMnO, ¥
WAL A JFFERIR TR 1 7 SO BRI ASOM (5T S 48 BILIS A B 505 5 1T AL A
ASOM a4 7R e 5 N S A AR, S R A, 55 R N B SC R B0, REAE ST EG 1) S e Ry L
{EpOa e Sl

IKAEWCAR S A WL 5 A LTS 5 1 T A A AR B G RN IEL 3 o, ok, 254k
BIE] A BT S RO A FLBT & 5 25 5 35,30 em TR EMN A B AP TR LB R R
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AN Z A Z R R A 4 L2 As A S
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R

TR it Y A LA, Xt Ab B R4 N TR
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BAEBI A 0.31% 5 25.25% , T HLA A 5T Bk R 58
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MITEHL N 8% [, ZEAE Y A 1 B i ik Ak A i
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8 150 —— 24
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B3 WMIEKRESIERINRMNEEENRSENXR
Fig.3 The relation between the nitrate-nitrogen leaching and soil

organic matter and active organic matter
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Fig.4 The relation between the nitrate-nitrogen leaching and soil

nitrate-nitrogen content
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20—60 cm +JZ RS A = A, 11 0—20 em R

010 16 m4 14
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B5 30cm TEERSERIENTH
Fig.5 The variation of the ammonium nitrogen content in the

depth of 30cm soil
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AN, A A B Z RS T SERN, PR, A R IS A U e N 2 5 R A, T B it
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R E— R TE
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FULIE A 25 F S, BG4 26 T LA 200080 02 i EH A 2 B0 R 1 | AR S i FH A A LI C/IN(50.3) Bk, +
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