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Abstract ; Autumn irrigation is a particular irrigation system, which washes salt to deeper soil profile and
keeps higher soil water content for cultivating next spring crops in Hetao Irrigation District of China.
Autumn irrigation occurs during the non-growing season and may cause leaching of any nitrates left in the
soil profile. However, this nitrate leaching has been rarely paid attention. The paper is aimed to determine
and compare the effects of autumn irrigation on soil nitrate leaching among different farmlands; and to
quantify the mass of NOs-N leached for each type of farmlands in Hetao Irrigation District during the
autumn irrigatjon.

The field study was conducted at Shahaoqu experiment station in Hetao Irrigation District. The fields
of spring wheat, sunflower, maize, cabbage and spring wheat-maize inter-planting were chosen randomly.
There were 3 sites selected for each fields, and 5 sample plots for each site. At each sample plot, seven
samples were taken at seven depths;0~20, 20~40, 40~60, 60~80, 80~100, 100~120 and 120~150
cm before and after autumn irrigation on 21st and 22nd of October 2002 and 11th and 12th of November

2002, respectively.

Since the groundwater level was about 1. 3~1. 5 m during autumn irrigation, and the groundwater
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level was 1. 34 m when the soil was sampled, thus the amount of N leached in the soil was estimated as the
NO,-N change in soil profile of ¢ to 120 cm depth. Due to the short interval between the first and second
soil sampling, the mineralized nitrogen in this study was ignored. So the amount of soil NO;-N leached in
the soil is equal to the NQO,-N amount loss after the irrigation.

At the layer of 0~150 ¢m depth before autumn irrigation, soil water content was the highest in the
cabbage field and the lowest in the sunflower field. In addition, the water content was increasing with soil
depth. However, after irrigation, the water contents at each soil layer for different farmlands were near to
or in excess of water holding capability. The soil NO;-N content in farmiands before the irrigation
decreased in such order spring wheat, cabbage, maize, spring wheat —maize and sunflower fields. During
autumn irrigation, the leaching loss of soil NO,;-N for all field except maize decreased in the order of
surface (0~40 ecm), mediate (40~80 cm) and deeper profiles (80~120 cm). While the amount of NO;-N
leached in 0~120 cm decreased in the order of spring wheat, cabbage, maize, sunflower and spring wheat-
corn inter-planting fields. So inter-planting tillage would reduce the leaching of soil NO;-N. The
groundwater quality degradation caused by soil NO;-N leaching has been observed. The NO;-N content in
groundwater was increased from 1. 73 to 21. 6 mg/l. after irrigation. Total nitrogen content was also
increased, of which 75% was NQO;-N. Moreover, lower pH and higher EC were also observed after
irrigation. Under present tillage and fertilizer practices. the autumn irrigation will cause about 26 X 10°® kg
N/a leached in irrigation farmlands, which was 20. 3 % of the total fertilizer applied every year. In this
study, it also be found that the amount of NO;-N leached in the soil is correlated with the average NO;-N
content at the layer of 0~120 cm depth before irrigation (r=0. 841). In all, both water use and nitrogen
leaching should be seriously considered in designing the autumn irrigation mode and irrigation norm.

Key words ;autumn irrigation; NO;-N in soil profile; leaching amount; farmlands; Hetao irrigation district
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7€ 7~8 A fyiE) . S R B GK 2200~ 2400 mm, EFEHE 10 AL EHNE 6~8C, 2FHERHS~6 TH. X
U 135~ 150 d.4E 3 0 BAT K 3100~3300 h, /& T R B @) ARG PEIR BB E#H 57 X 10 hm? KR H
52.5X 10" hm?, MEERRAFHTEFENRIRKZ — A HARGHR"ARZIS",
1.2 RENE
BB SRENSENESXYEE _MME. $uX T EERNFERERL EPERIFDE,
B ERHEF LN EF ERBEMENE-AF) . EYHMEERUT 5 BMEHER . FNZRR
M BB A HFNE-FEREMN FNE- ORI, B -RERMAROESE 3 THE,
RSB TRFRENAN,. Y YERFERT BREAP-RAZBRPRBIAR I, LRBFEN.IE
FA MR P SE B 5 M REAL0~120 cm HIRFIE .48 20 cm F— PR K120~150cm A~ BR . BHBERE
3 150 cm; BUBERT B X B BRI AT 1~2d . B8 J5 20d, HAHUBELBNLRM 2 M T AH (T
B B, 25 T 1 200~ 500m) AT AR BRI R ML T AR MM B KR 8. M T RKUMUARMRAALIRE.
R R EIER, AR B H# I 15cm 5, £ 1800 m*/hm?,
1.3 ik
1.3.1 THNO-NMKME BRARERHAHNIHE KERE SN EHEH/E,2 mol/L KCl BH# 30
min J5 1%, 38 B 7 BIAE KA X E I 220nm 0 275nm LRI R TEMNE LRI KE,
1.3.2 HMTFAKKERSH NO;-N F A Dionex-120 BB F 6, B AS14; ¥ : 3. 5Smmol/L
Na,CO;+ 1. 0mmol/L NaHCO;; ¥ : 1. 10 ml/min; S BB ERAEE I HE®E :pH.EC HE&HH pH
(B-212,Horiba) \EC(B-173,Horiba) i+ ¥ % .
2 BREHWH
2.1 ARERRELPKTEKENGHIEL
HTFERATRIPNCBANELZIRAKIREHEEZELR, U IR INERHE . LATH
KAFARBL . BKPEAT 0~150cm M EF KBS KB R (27. 926), FHHHEM 6. 720 KAt 3 HAEAK,
#H20%, FPRAIRHAIBMHBEREZER . EERMBE (A 1, 7 0~40cm, S H(25. 1%)>E KH# /)
F-ERBO6. 3N >EEH(15. 99> /NFEH#(13.9%)3;40~80cm 3R A (28. 490 > /N H L NFE-TX
M (25.1%)>EXKHM(18. 7%) > 1 (16. 4% ) ;80~150cm,, A 3 H# (29. 550>/ NFE M (24. 4 5) > /hE -
EX. EHRM21.8X)>EIHEM17.3%). RBWBRM I NE KPR . REE S HE FKR26.9%),
XEAFERKMEERAKBE AR XAHERBRKA L. MAMEDECS KR KRR Bk

EEKERE. RESEMAMMRETRHENSKREEAR BELRNES THBRKE.
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Fig.1 Changes of soil water content in different farmlands
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B e, B AaRH LRI EAS NO-N REMTIET 20em XIS WA R A LMIK
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Fig. 2 Changes in NO3-N content in the soil profile in different farmlands
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RELRAERABRERARBRNEEREZ

profile of different farmlands during autumn irrigation
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Fig.4 Changes in depth,NO3-N and total N contents,pH and EC in groundwater during autumn irrigation
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2002 2010 a S0 - .
W B W £ % 10 20 30
REAEK ; *
*Hiﬁﬁ i Leaching Hﬁﬁﬁ Leaching ﬁ AW LM NO-N K
Farmlands Jyrigation area Irrigation area - NO;-N before irrigation(mg/kg)
(khm?) amournt (khm?) amount 6.' 250
(10% kg N) (10% kg N) Z o0k .

-
N Wheat 77. 1 17.5 73.8 16. 8 i 150  R'=0.3765
E A Maize 52.5 2.5 46. 1 2.2 z 1001

$ soje
gzi 78. 8 2.5 72.7 2.3 S _ 4;‘ | ,
Suntiower 0 3 6 9 12
NE-F K . A KERNR
Wheat-maize 176.1 z1 178.2 2.1 Increass of water content(%)
E13% Cabbage  27.5 1. 4 22.1 1. 2

At Sum 4120 26,0 392.9 24.6 A5 BAEMFLLMNON AIBRBSHEA 0~120
cm 12 NO:-N B R 0~ 40cm + 583 7K 3 i3 i i
*SHEPARSVEREXEBEXES VK ERUBE, Fig. 5 The relation between soil NO3;-N leaching

1999, 12. Cited by the report of water saving rebuilding amount and soil NO;3-N content before irrigation at the
layer of 0~~120cm and increase of soil water content at

0~40cm

scheme in Hetao Irrigation District of Inner Mongolia,1999. 12
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L XA R T KM SRR AR EEREEN ], RERAERY) MR R AR &P
AR R ERRAMERR. AT TEAKR. MERE. HERBE . BAAME. BERAK AT
fAkdA G REEMKEDD), HTFAREYH THE DA R GREH AR R &5 R A 6 1
B.SHLEPHEEARREBAR (E D ATER —BEKETF LR IBERAIKEXBECLERARHNE
3y, EESHEREN KB AAT . RH L WHE S NO-N J9#k R B 5ERAT 0~120cm £ 289 NO;-N
FHABEAMTEMEG=0 841) [EFHFHEH LR KO MT R EERME 5. XEHETERNL
MoK R R SRR M A i, B R R K RN A B B o T T R W b B A9 NO.-N
SE FRGERETEARMNKE, UEKSAN EADEEHE . ERESER I RBESHMHE,. A
BEKBEMREZE AT LMERL TRBEM KBS R ER, i BB T B8+ RRE
BRNESEE Tk . iR AS R B A X A B T LR R M i OB AT A O R A T
X 4 B3 T NO,-N Mkt (R ) EHMWBERNERKEEH T IEMXSFITHKY 2.6X10°
kg NS T 5. 7X10 kg B RUEHARN 20. 3% X RAERTEXNEFRE, A @R T #
TAFROEKRE 40, BB TAKPREEN 5K AWM XBRHET L8 NO:-N B RBEHKXK.

B YN CE T AEER KB ERLMABPERT KEMARKER FTEERTH
Tk, B, ALEMBEN KSR EHATEEIEN, RSB HE RIS MRBEHRE, X
Bk CEREE Y AER . BHERHR. FHEE CRERBRMEHSBENBETARE
BE., RO RIERE.
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