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NO; -N 1hnf (Lysmeter)
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1.2 0 180 cm
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1 1998 2000 1 hnt
Tablel Farminglogs o the 1 hnf experimenta field from 1998 to 2000
Fertilizer rate(N kg hm™?)
Crop Swing date  Harveding date  Tilling date  Fertilization date Irigeting date  Irrigetion rate Yield
(YYY¥-MVDD) (YYYY-MMDD) (YYY¥-MMDD) (YYY¥MMDD)  Digrnonium Uea (YYY¥MWDD)  (nm) (kghm?
orthophophate
1998-10-10 1999-06-10 1998-10-08 1998-10-08 54 69 1998-10-06 72 6 358
Wheat 1999-03-27 0 138 1998-12-08 60
1999-04-03 72
1999-04-29 72
1999-05-21 60
1999-06-01 1999-09-26 — 1999-07-13 0 157 1999-06-19 65 8508
Maize 1999-07-21 55
1999-10-12 2000-06-08 1999-10-10 1999-10-10 54 76 1999-10-09 72 7117
Wheat 2000-03-28 0 110.4 19991211 60
2000-04-04 72
2000-04-26 71
2000-05-29 72
2000-06-05 2000-09-29 — 2000-07-19 0 172.5 20000623 71 8283
Maize 2000-07-23 65
1.4 NOs -N
- 0 180 cm
0 180 cm ,180 cm (mm) ,
(4] 0 180 ( ),
cm, 180 cm [5.6]

, 180 cm
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180 cm 2
[3] :
AS=R+1- Rs- Rgs- Ex- D (D 2.1
As 0 180 cm
(mm) ;R (mm) ;1 ( 2, 13
(mm) ; Rs (mMm) , R
(mm) ; B, :
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(mm) . ,
,Rs  Rs S , (10 )
1998 10 1 0 180 cm
, S . 3
Sn=Sn-1+1- Ea- Rs- R 2 431 480 mm (1999 )
, n n-1 n 434 481 mm (2000 ),
n-1 Sh , )
D ' 1 H
( 2
NOs -N 7 8
[2,7]
A =D x C/100 ©) ,
A (180 cm) NO; -N
(N kg hm™?) ;D 180 cm 140 160 cm
(mm) ;C 180 cm NOs -N , 0 100 cm (4]
(mgL™Y) :
2 0 180 cm
Table2 il water cortertsinthe 0 180 cm prdfile
il water contents (mm) il water contents (mm)
Date Date
(YYYY-MV-DD) 1 2 3 (YYYY-MV-DD) 1 2
Stel Ste 2 Ste 3 Stel Ste 2 Ste 3
1998-10-06 534 479 469 1999-10-11 544 573 523
1999-03-18 480 453 431 2000-03-25 461 481 434
1999-04-29 528 514 458 2000-04-27 474 539 493
1999-05-31 459 448 47 2000-05-28 424 435 371
1999-07-15 550 623 564 2000-07-23 579 501 545
1999-08-14 501 589 533 2000-09-16 483 501 3093
1999-09-25 454 452 461
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Fg 3 Rdaionship of il water deficits (SMD) measured in the field and predicted with the water balance nodd with irrigation
(1) and rairfdl (R) from October 1998 to Sgotember 2000
3
Table 3 il water leaching cdcuaed based on the weter belance nodd
Drainages (mm)
Period Cop Precipitation Irrigetion Actud evgpotrangiraion 1 2 3
(YYYY-MM-DD) (mm) (mm) (nmm) Ste 1 Ste 2 Ste 3
1998-10-01 1999-05-31 Whest 60 335 373 0 0 0
1999-06-01 1999-09-30 Maize 287 120 415 48 33 37
1999-10-01 2000-05-31 Whest 53 346 438 0 0 0
2000-06-01  2000-09-31 Maize 349 137 402 R 0 0




( 1) 76.6 153.3mgL " *( 2) 70.0 80 % 0 60cm ,
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(2) Magesan GN. A gudy o the leaching of ronrreactive solutes and nitrate under laboratory and field conditions Ph D. Thess, Massy Universty ,
Pamergon North. 1992
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N 15N
4 NOs - N NOsz -N
Table 4 Nitrate leaching loss cdcuaed by il water balance method and NO; -N concentration of suction sanples
Period N gpplied NO; -N NO; -N leaching loss (N kg hm™?)
(YYYY-MV-DD) Qop (N kg hm™?) 19tel 29te2 39te3
1998-10-01 1999-05-31 Whest 261 0 0 0
1999-06-01 1999-09-30 Maize 157 6 17 13
1999-10-01 2000-05-31 Wheat 240 0 0 0
2000-06-01 2000-09-31 Maize 172 30 68 84
5 NOs3 -N
Table5 Apparent loss rate of gpplied N fertilizer through NOs -N leaching
Period Qop Loss rate in the season( %) Yearly loss rate( %)
Stel dte 2 dte 3 Stel Ste 2 Ste 3
1998-0-01 1999-05-31 Whest 0 0 0
1.4 4.1 31
1999-06-01 1999-09-30 Maize 3.8 11 8.4
1999-10-01 2000-05-31 Wheat 0 0 0
7.3 16.5 20.3
2000-06-01 2000-09-31 Maize 17.6 39.2 48.9
NOs -N
, [1] . . : ,
NO; -N 1987. 151 175. Zhang Y L. Agicuturd Chemigry and Biogphere
} (In Chinese) . Beijing: China Ervironmenta Stience Press, 1987.
NOs; -N
151 175
N03 'N [ 2 ] , , .
NOs -N . ,2002,39( ) :262 269. HuCS,
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33 48 mm, NO; -N N6 17 o piednont plain of Mt Tahang (In Chines). Acta Pedblogca
. Srnica, 2002, 39 (Quppl.) :262 269
kg hm™?, 1.4% 4.1%; (3]
90 92 mm,NO; -N N30 84 . ,1998,10:36  39. Liu C
-2
kg hm™ =, 7.3% 20.3% M, Zhang X Y, You M Z. Determination of daily evaporation and
NOs -N evgpotrangiration of winter wheat fiedd by large-scde weighing
lydmeter and micro lysmeter (In Chinese) . Journd of Hydraulic
N Engneering, 1998, 10:36 39
R [4] . . : ,1999.
,NOs -N ) - !
Zhang X Y. Qop Roots and Spil Water Utility (In Chinese) .
N Bedjing: Meteorologica Press, 1999
NO; -N , [5] HengL K, White R E, Hlyar KR, & al. Seaond differences in

s the il water baance under perennid and annua pagureson an acid
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Sl in utheagern Audrdia. European Journd of il Stience, dry land farming in Northwest China. Pedogohere, 2003, 13 (4) :
2001, 52:227 236 367 374
[6] , . . [9] LeggJd O, Mednger JJ. Sil nitrogen budgets. In: Sevenon FJ.
,1987,13(4) :45 48. FanJ Q, Zheng J F. Sydemdic ed. Nitrogen in Agricuturd Spils. Agroronmy. 22. Madion, Ws:
dmulation of il water dynamic (In Chiness) . Journd of Beijing Am. Sc. Agon. , 1982. 503 566
Agricuturd Universty , 1987, 13(4) :45 48 [10] White R E. Leaching. In: Wilson J R. ed. Advances in Nitrogen
[ 7] Magesan GN, White R E, Swotter D R. Nitrate leaching from a Cyding in Agicuturd Eocosygems. Wadlingord, UK CAB
drained, shegp-grazed pature. |. Beerimentd resuts and Internetional , 1988. 193 211
environmentd inplications. Aug. J. Sil Res. , 1996, 34:55 67 [11] White R E, Magessn GN. A gochedtic-enpiricd gpproach to noddling
[8] FanJ, HoMD, Shao M A. Nitrate accumulation in il prdfile of nitrae leeching. il Use and Manegament , 1991, 7:856 A

NITRATE L EACHING IN WHEAT-MAIZE ROTATION FIBLD
IN THE NORTH CHINA PLAIN

Zhang Yuming' ?®  ZhangJiabeo' Hu Chunshend® Li Xiaoxin®  Zhu Anning'
(1 State Exparimental Station d Agro- Ecosystem in Fenggu, State Key Laboratory d Sail and Sustainable
Agricuture, Ingitute d Sail Sdence, Chinese Academy o Sciences, Narjing 210008, China)
(2 Center for Agricutural Resources, Inditute d Genetic and Developmental Bidlogy , Chinese Academy o Sciences, Shijiazhuang 050021, China)
(3 Graduate Schod d the Chinese Academy d Scences, Bejing 100039, China)

Abgtract Svil water degp leaching and nitrate (NO; -N) digribution in the il profile and NO; -N leaching losses below
the root zone were invedigated in fields under a locd traditiondly managed wheat-maize crop rotation sysem in the North China
Ran. Goupled with the il weter baance method , il weter deep leaching and NO; -N concertration in suction sanples were
determined. The results indicate that water leaching, NO; -N digribution and leaching losses exhibited prorounced spatia and
terrpora variahbility. Bvents of water leaching and NO; -N leaching loss were prone to occur during the summer maize growing
seaon (rainy seaodn) |, dter each irrigation operation and dgnificant rairfal. Annua il weter deep leaching reached 33 48
mm (averaged 39 mm) in 1998/ 1999 cropping year and 90 92 mm (averaged 90. 7 mm) in 1999/ 2000, acoounting for 10 %
and 19 % o the totd anount of irrigation plus rarfdl , repectively. The amount of NO; -N leached below the root zone
(induding leaching loss of wil- and fertilizer-N) averaged NO; -N 12 kg hm™ ?a” *(ranging from NO; -N 6 to 17 kg hm™ ?a™ %)
in 1998/ 1999 and NO; -N 61 kg hm™ ?a” * (ranging from NO; -N 30 to 84 kg hm™ 2a™ %) in 1999/ 2000, equivalert to 1. 4 %
4.1%and7.3% 20.3 % of the N fertilizer gpplied , regpectively. The results indicate that during the summer meize groning
sean, potentids do exid o reducing water and fertilizer inputs, © as to inprove water and fertilizer use dficiency in this
regon.

Key words Water deep leaching; Nitrate leaching; Soil water



