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1 ##E 7%

1.1
( 36°50,
116°34Y, 20 m, 1/5 000~ 1/7 000
, 13.1C, 42.2°C, - 25.0%C,
600 mm, 6~ 9 ,
- 9P , 1
1
Tah 1 Physical and chem ical properties of experimen tal soil
(%)
() T A e e M gk ek (g )
0~ 20 12. 85 65.1 22.05 0 86 0. 052 8. 26 27. 5 158. 33 1. 27
20~ 65 11. 31 67. 01 21.69 Q0 45 0. 030 8. 14 20. 1 85. 1 1. 36
65~ 97 28. 3 58. 2 13.68 Q37 0. 024 7. 87 15. 8 48. 3 1. 40
97~ 104 6.3 74. 01 19. 69 023 0.019 7. 36 16. 2 40. 7 1. 37
1.2
2000~ 2002 , (1), 24 (2
x 4 x3 ), 50m’ (12.5m x4 m)
, (a) (b) a 0~ 50 an
(FC) 8% FG, 70 ~ 100% FC b
70% FC, 5% ~ 8% FC :
0~ 50 an ) 5 s a s 0~ 50 an
0% FC 100% FG h
55% FC, 8%% FC \
4 : 0 100 200 300 kgN ha '
TbNsw TbN:o TbN, MIbNice IaNaoo IaNao TaN, MaNuw
[T bNxo 1IbN, 1 bNiw ITbNsw M aNuo Il aNxo 11 aNiew 1 aNo
0 [¢]} (¢} o [0} Q [¢]} ¢}
1 bNww 1 bNagw 1 bNi I WbNo I aNo 1 aNiw 1 bNsw I bNao !
f

F: 0 FFE | HHRBERNE @MTAKUMRA [ NeRRHEK 100kgNha' H—HE,
IIbNw F/RMEK 100kg Nha ' 5 H, HMASAM .

1

Fig 1 The hyout of expermentals ites
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, . (7 6 ) ( 8 2
) (N 246.2% ) P K ,
(P,0s 2 18% ) 1500 kg ha ', (K20 252% ) 450 kg ha '
1.3
8 20 30 40 50 60 70
80 90 100 120 140 160 200 250 an 2m ,
20 50 100 160 an (> 30 mm) ,
0.8MPa 50m 1 :
108 108  ( 2), 58000  ha '
( 1007 FC, 8% FC) 2
2 « - )

Tab.2 Development stages of sunm er ma ize (m on thr day)

2000 6- 15 6- 21 6- 30 7- 10 7-21 8-2 8- 13 8- 15 8- 18 8- 30 9-30
2001 6- 12 6- 17 6-23 7-9 7-23 8-2 8- 12 8- 16 8- 20 8- 27 9- 25
2002 6-9 6- 16 6- 21 7-12 7-24 8-17 8- 18 8- 21 8- 22 9-1 10- 2
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2
Fi. 2 Precipitation and variaton of groundw ater table during the study perid
~ \/\
2 X Aeifie
2.1
2. 1.1 , 2000
2001 2002

, ( 3)
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(2) 2001 |, No :
Nioo Nao  Nago , 2002
2 2
3
Tab.3 Tests of Between-Subjects Effect for bianass
Ny N N o
0.37 Ny 0. 002
2001 0. 000 Nog 0. 000 0. 204
0. 768 N3 0. 000 0. 142 0. 828
0. 92 Ny 0. 000
2002 0. 000 Ny 0. 000 0. 025
0. 269 N3 0. 000 0. 000 0. 012
0. 05
25 20014 20025
: O # A4k 2 25
—~ O K=
‘}g 20 o R b R = %0 peyetigagen
= 15 = 15
@ 10 g 10
b &
@5 re ]
0 . 0 - s .
0 100 200 300 0 100 200 300
MEAE & (kg N ha) iR & (kg N ha™)
3
Fig. 3 The relatbnsh p bew een frtilizaton and total yield of m aize
C 3 (4
, (1)
(22.57 20. Q) (292.50 478. 0)
(21.34 19.42 235.Q 3%9.29), -
77.153< 90. 788 43.087< 48. 631,
2 2
2 2 2 2
(2) , (5. 7%, 6.06% )
( 24.4%, 19.71% ),
(3) , 2001 2002 , ,
4
Tab 4 Quadratic carve fit analysis of bianass
b0 bl 2 Xm ax % Ym ax
2001 a 0. 002 14. 012 0. 0585 -1.0E-04 292. 50 24. 47 22. 57 5. 77 77. 153
b 0. 015 16. 365 0. 0423 -9.0E-05 235. 00 21. 34 90. 788
2002 a 0. 000 9. 171 0. 478 -5.0E-05 478. 00 19. 71 20. 60 6. 06 43. 087
b 0. 000 8. 258 0. 0559 -7.0E-05  399.29 19. 42 48. 631
Ym ax (Mgha '), Xmax (kgN ha™ '),

= 100 X (Xamax—- Xbmax) /Xbm ax =Ymax/Xmax (kgkg ! N)
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2002 , ;
2 2 ;
2 2 2
2 2
2.1.2 , , 2000
2001 2002 ,
( 5 (1) 2001 2002 |, ;
; 3 6
) R 2002
2 o o
: : (2) 2001 No
2002 , Nio Nao N 5 Now  Nao
2
5 »
5
Tab. 5 Tests of Betw eemr Subjects E ffects for yield
N 0 N 100 N 200
0. 298 Ny 0. 353
2000 0. 353 Ny 0. 798 0. 496
0. 033 Ny 0. 386 0. 083 0. 267
0. 430 Ny 0. 001
2001 0. 000 Noo 0. 000 0. 097
0. 374 Naw 0. 000 0. 267 0. 547
0. 002 Ny 0. 000
2002 0. 000 Now 0. 000 0. 007
0. 609 Nag 0. 000 0. 006 0. 985
0. 05
6
Tab. 6 Quadratic curve fit analysis of yield
b0 bl K2 Xm ax Ym ax
2000 0. 044 8. 910 0. 0144 -6. 00E-05 120. 00 4. 00 9. 77 16. 45 81. 45
0. 705 8. 567 -0. 0030 1. 30E-05 115. 38 8. 39 72. 74
2001 0. 000 5. 747 0. 0373 -9. 00E-05 207. 22 6. 27 9. 61 4. 80 46. 38
0. 000 5. 368 0. 0390 -1. 00E-04 195. 00 9.17 47. 03
2002 0. 000 4. 360 0. 417 -9. 00E-05 231. 67 -10 61 9. 19 19. 54 39. 67
0. 000 3. 658 0. 0311 -6. 00E-05 259. 17 7. 69 29. 67
( o), ,
-1
, 220 kgN ha' ' 2001
2002 (1) ,

. (2)



! : 145

(4 ; ,
20014 20024
o  EEREKREEE A TRKGFEN o o o EEEEAGEEE s WABFEN o 60
COff kB —e— L KB R CORKLE~R e RKEZFEK
e 1055 DR 0.55
=® 0. 508 ) ! 0. 508
W o £ & b
o 0. 45y H 0. 459
%4 oA
o, 0. 40 w 0.40
0 — : 0.35 0 0.35
0 100 200 300 0 100 200 300
B A B (kg N ha') W AE & (kg N ha)
4
Fi. 4 The relationsh p betw een fertilization and yield of maize and econan ic coe fficien ts
2.2
2.2.1
2000
7 9 , 8 9 8 13
R 170. 2 mm . 8§ 15
;2001 , R 9 8 (
5) 5 , 0~ 100 an ,
, 100 an 100~ 200 an
, 250 an , 0~
60 an s , 60 an
, ; 250 an ;
, 40 an R 100
an, 2000 8 15 130 an,
, 75~ 220 mg
NO; -N L™,
. 0.31 (v/v), 90% 202
(0.32 (v/v)), 0~ 50 an R
, , (0~ 50 an)

2.2.2 ,
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Fi. 5 NOj -N profile distributon of soil solution with varied water tream ents
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Fi. 6 Inpactof minfalk on NO3 -N leach ing
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) , 2000 :
1200 [ +filrzo 1200 {'—Q—b]\iﬂ
w0 | T
590 —— al3p0 a0 }' —I—bf\soo

<
=)
3

100cmE DAY E R (kg ha)

o
=3
=

0 —_

0

003 006 00 01 [ O 4 0L 7 0I 022 025 024 02 00-3- 00-6-00-10-01-1-901-4- 01-7-01-11-02-2- 02-5-02-9- 02-12-
1o 29 10-1 9 19 28 11 5 13 24 1 12-1u 15 23 1 13 28 5 13 24 1o
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7 100an

Fi. 7 Variaton of btal soilNOJ -N reserves n the 100 em profile

2001 , 2001
2002 , 2001 6 15 2001 10
7 ; ( 7 (D
100an . (2) . (3)
, (4 No Niw 7
Niow No s Nigo ,
’ 5 Noaoo
> 5 Naw )
7 100 an (2001 7 -2002 10 )
Tab. 7 Tests of B etw ear Subjects E ffects for NOj; -N in 100 an soil profile
N, Nip N,y
0. 030 Ny 0. 209
0. 000 Ny 0. 000 0. 000
0. 039 N 0. 000 0. 000 0. 000
0. 05
( 8 (1 ,
: (2) ,
2.4
, 200 an

200 an (9
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) 200 an No N300 ~ 800 r o
'z Ya=51. 71+0. 196X~0. 0048%: Sigf=0. 000
2.3 , Nioo z700t _ . v er o
= 600 Yb=67. 05-0. 2265X+0. 0076X- Sigf=0. 000
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Nsoo Fig 8 Quadratic curve fit analyss of NO; -N
in 100 an soil profile
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Fig 9 V ariaton of soil NO; -N concentratbn at soildepth 0f200 an under lov w ater
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Fi. 10 The relatbnship between NO; -N i 100 am soil profik and soil
NO;3 -N concentraton at soil depth 0f200 an
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The yield and dynam ics of soil nitrate for samm er maize on
the phin of northwest Shandong province

WANG Xngwu YU Q iang ZHANG Guo-liang LI Yun-sheng
( Institute of Geographic Sciences and Natural Resouces Research CAS Beijng 100101 Ch ina)

Abstract The water and nitrogen applicatbns are the woman factors hat affect the nitrate leac-
hng on fam land The fel experm ent was conducted to analyze the nitrate leaching and yield
under different nitrogen and w ater applicatbn rates in ssimmer maize fieldl The result ndicated
that there was no distnct yield d ifference beween the hgher water tream ent (w ith soilmoisture
controlled between 70% FC and 100% FC n 0~ 50an) and the lower one ( betveen 5% FC and
85% FC), while the nitrogen rate had evident effect on yiel w ih the yield reach ng the m axmum
at about 200 kg N ha ', and sinificant effect on nitrate leaching H igherwater application could
accelerate the leach ng of nitrate evidentl. Under h gher water leve] the soil nitate concentra-
ton peaks appeared at deep layersmore easily than those under bw erwater level as an ndicatbn
of nitrogen leachng meanwhile he nitrate concentrations of soilwater at depth of 200 an were all
higher than the natbnal drnk ng water Im it ( 10 mg NO; N L 1 ). Camparatwvely, under bwer
water treaiment the nitrate leach ng depths are all less than those under higherwater treain ent

butNO; -N L' concentratibns of soil solutbn under level of 200 and 300 kg N ha ' at the depth
of 200 an still exceeded the national drinkingw ater linit (10mgNO3 -N I '). WhenNO3 -N in
100an soil profile came to about 450 kg N ha ' the s0ilNO3 -N concentration at soil depth of
200an would rapdly rise to 130 mg L' fram 40 mg L ', at the s e tine the nitrogen rate st
reached 230kg N ha’ | whichm ean that the nitrogen rate should be under about 230kg N ha g

Key words water nitrogen nitrate leach ng summ erm aize



