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550~ 600 mm, 7 9 10 — ,
993 mm, 28 m 14 (2 LA
1994 10 1996 10 — . B ;
, 1994 10 1995 C 4 .D. ,
1

Table 1 Soil physical properties

Distribution of soil particles( % )

Depth Texture Bulk density
(em) > 0.02 mm 0 02~ 0.002 mm < 0002 mm (g em™?)
0~ 20 27. 46 49 23 54 @ 1.30
20~ 40 24. 28 49.50 262 1.56
40~ 60 2. % 45.46 24 58 1.46
60~ 80 26. 58 47.54 25 % 1.43
80~ 100 25. 30 39.44 3532 @ 1.36
100~ 120 26. 26 38.72 3502 1.36
120~ 140 3. R 38 30 02 1.36
140~ 160 31. 56 43.16 25 18 1.36
160~ 180 2. &8 46.18 21 14 1.31
180~ 200 37. 13 42.13 20 74 ® 1.31
200~ 220 37. 86 41. 68 20 46 1.31
220~ 240 3. 38 42.08 18 4 1.23
240~ 260 39. 18 40. 40 20 42 1.23
260~ 280 3. 10 42.96 18 A 1.23
280~ 300 37. 38 43.32 19 30 1.23
300~ 320 36. 2 43.56 2022 1.23
320~ 340 37. 78 42.72 19 50 1.23
340~ 360 H 62 44.28 2110 1.23
360~ 380 R.H 45.16 21 9 1.23
380~ 400 31. 10 44.08 24 8 1.23
@ Sily clay loam; @Loany clay; 3Clay loam
2
Tahe2 Fxperimental design
N fertilizer rate (kg hm™2a™!) 1 N fertilizer rate (kg hm=2 a™ ) 1
Treatment No. Wheat M aize Application time || Treament No. Wheat Maze Application time
1 0 0 A 8 240 280 B
2 0 70 A 9 60 70 C
3 120 140 A 10 180 210 C
4 180 210 A 11 240 280 C
5 240 280 A 12 60 70 D
6 0 70 B 13 180 210 D
7 180 210 B 14 240 280 D
1) A: N applying one time before sowing; B: Dissolved N applying one time before soving; C: 4
Dissolved N applying one time after 4 weeks of sowing; D: N split application, 30% applied before sowing and 70% applied at riviving stage for wheat and

at elongation sage for maize
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30%., 0% LSD ; 3
2 2 9
P52 kg hm °
6.7 mx 8m, 3, 2
, 3~ 4 2.1
1.2
0~ 10 10~ 20 20~ 40 (199 )., 1996
40~ 0 ...... 380~ 400 cm , 1995 4
; 3 « 3 ,
2~ 4 , 140~ 160 cm
1 mol L™ 'KCI ( [ 4) 30 min 3~ 6 180~ 200 cm
) ; 4~5 (4 (
, H>SO0+H»02 + ) 62.0%~ 8.7%,
3 . N 520 kg hm™ *
3
Talle 3 Influence of nirogen rate onwheat and maiz yield and N recovery
1995 19% 195 199
Wheat Wheat Maize Maize Fertilzer N recovery (%)
NO; -N
N rate Crop

2.-1 . . . . after expert
(kg hm™“a~ ')  Grain Straw Grain Straw Grain Straw Grain Straw

ment
(kg hm=-2) Wheat Maize ~ Soil Sum
0 368a 3633a 2 782a 3786 3743a 5911 4919a 7 (96a
130 4966b 6526 3285 3398%b 6124bc¢ 6198  5104b 7 19%ab 37.7 34.0 135 4.5 60
260 4989h 75%bec 3508 4596¢ 5351b 7257 4245ab 7 612b 28.3 19.9 49 4.5 M3
390 6112¢ 8074c 3271b 437lc  6516¢ 7010 495b 7573 465.9 16.5 64 0.7 &7
520 524b  753%bc 3334b 3 $5bc S5242b 5908 4419ab 7 838 584.9 9.9 L5 3.2 6.6
Q0 05 s Note: Different letters represent significant differences at 0. 05 level
4 140~ 160 cm 180~ 200 cm
Table 4 Nitrate nitrogen concentrdion at depth of 140~ 160 and 180~ 200 em during experiment period (mg kg™ ')
Depth
140~ 160 cm 180~ 200 em
Total fertizer
N applied
(kg hm-2a- 1) Ist 2nd 3ud 4th st 2nd 3ud 4th
0 322 58 2.11 5.78 4 24 312 1.65 3.25
130 233 1 56 3.18 3.69 1 51 1. 15 6.3 3.43
260 715 659 9.25 19.79 354 2% 5.44 12.16
390 655 354 10. 46 22.60 358 2. 37 4.95 10. 41

520 400 9 36 12.11 31.06 313 1. 52 2.85 17.39
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Fig 1 Effect of N rate on spacial and temporal changes of nirate nirogen in soil profile
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0~ 80 cm )
, (195 5 29 ) , ,
40~ 80 cm s 5
160 cm , ,
80~ 160 cm , )
(D
, 23
160cm 2.3.1 1995
NO;-N(mg kg™}) NO;-N(mg kg™h NO;-N(mg kg™
0 5 10 15 0 5 10 15 20 0 5 10 15 20 25 30
0 T T T 0 T T U [l 0 T T T T T T
40 F 40 | 40
80 80 80
120 120 -
120
~ 160 | 160 |-
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£ 200 {- 200 -
& 200 200
2 —O—A ——A
2 240 L 240 —=—B —=—B
S —&—C 240 —&—C
K .
+ 280 280 —>—D —%—D
280
320 - N 130 320 N 390
1995/ & W3k I 1995/ F W 3K 320 1995115;;&?&}5
360 - After wheat harvest ,1995 360 After wheat harvest ,1995 360 After wheat harvest ,1995
400 | ¢
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NO;-N(mg kg™) NO;-N(mg kg™ NO;-N(mg kg™
0© 5 10 15 20 0 s 1015 20 25 30 0 5 1015 20 25 30
! 0 0 T T T T —
40 f 40 40L
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120 120 120
g 160 160 160
£
2 200 r 200 200
@ —0—A —O—A
% 240 | 240 —®—B 240 —=—8B
K { ——C ——C
Hoog LB 280 ——D 280 —>—D
320 N 130 320 N 390 320 (¢ N 520
1995 % Kl #k ji 1995 F KWk G 1995 F KWk i
360 After maize harvest ,1995 360 € After maize harvest ,1995 360 |2 After maize harvest L,Jl 995
400 400 400
A: N applying one time before sowing; B: Disolved N applying one time before sowing;
C 4 Dissolved N applying one time after 4 weeks of sowing; D: N split application,

30% applied before sowing and 70% applied at nviving stage for wheat and at elongation stage r maize
2
Fig. 2 Digribution of nitrate nitrogen in soil profile under diferent N applying time
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(195 5 29 ), D s 10 ecm ,
0~ 400 an 120 cm 20 cm 80 em

, ( 2 N 130 , D AB C
kghm™* | N 130 kg hm 2 -

, N 390 kg hm™’ , :
, N 390 kg hm™ *
10 an AB C 60cm,D
80an N 50 kg hm ° \ B D A C
, 10 N 520 kg hm™ * C D A B
C 40cecm ,AB D 60 — ,
(1995 9 28 ),
160 em Sieling 1!
( 2 N 130 kg hm ° ,
s
10 cm s 2.3.2 s
N 390 kg hm™ >, C N 390 kg hm ~ A
60cm ,AB D ¢ D ,
20 cm, 80 an; B ;
20em 140 cm N130kghm™ > A C
:D 10 cm, 80 an B D,N520kg hm™* A B
N50kghm > D,
:A B 20 cm
) ; G
5
Table5S Effed of application time of nitrogen on crop yield and N recovery
Wheat yield (kg hm~ 2) Matze yield (kg hm™2) N recovery (%)
N fertilizer rate  Appli cation
(kg hm™*a” ) time Grain Strav Harvest index Grain Straw Harvest index Crop Soil Soil+ Crop
(%) (%)
0 3680 4235 52.0 3 744 5911 38.4
130 A 4966 652 43.2 6 124a 6198 9.7 70. 1 - 135 56. 5
C 4456 6498 40.7 5 775a 6011 49.0 56.3 -140 2.3
D 5073 7 567 40. 1 4 567b 5490 45.4 53.1 69 . 0
B 5395 7315 42.4 4 338b 5 881 2.5 57.5 -45 53.0
390 A 6 112a 8074 43.1 6 516 7010 4.2 34.7 40 9 5.5
C 5 87 8429 37.6 5 84 6 635 46.8 26.2 17. 8 4.0
D 5 101b 712 41.7 5 982 6373 4.4 24.5 36 6 6l. 1
B 5 656ab 8711 39.4 5 514 6 968 4.2 29.1 42 4 7.5
520 A 5224 7539 40.9 5 242 5 908a 47.0 16.4 41. 4 57. 8
C 5322 8 168 39.5 4 784 7 313b 39.5 18.7 245 3.2
D 5313 8 878 37.4 5 187 7 117b 2.2 20.0 399 5.9
B 5207 8529 37.9 4 495 6 243a 41.9 15.8 302 46. 0
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42. 3%~ 75. 5%

N 130 390kghm ® |
A>B> C>D, N 520kghm™? D>
C>A>B 130
kehm™?> A B C \ D ,
N 39 kg hm™°
B> A> D> C, N 520 kg hm™?
A> D> B> C

D> A> B> C A> B> D> C D> A> B> C,
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NITRATE N MOVEMENT IN THE SOIL PROFILE AS INFLUENCED BY RATE
AND TIMING OF NITROGEN APPLICATION

Zhang Shulan' Tong Yanan' Liang Dongli' Lu Dianging' Emteryd Ove’
(1 College  Resources & Environment, Nathwest SctTech University of Agriculture and Farestry, Yanging, Shaawi 712100, China)
(2 Swedish Uhwersity ¢ Agricultural Sdences, Sweden)

Abstract Nitrogen fertilizer is a potential contaminant of ground water. The purpose of this study was to determine influr
ence of rate and timing of N fetilizer application on N movement in the soil during the crop growing season. Wheat and maize
were grown alternately a Yangling, Shaanxi Province from Odt., 1994 to Oct., 1996. An experiment was conducted on effect of
N application rate on N movement in cumulic cinnamon soil using urea with four rates tha ranged from N 130~ 520 kg hm™ a7
and an experiment on effect of timing of N application on the same soil with three rates and four timings from Oct., 1994 to
Od., 1995. The two experiments were laid out in arandamized complete block with three replications. After each aop harvest,
the soil was sampled to a depth of 400 an and analyzed for nitrate nitrogen.

Nitrogen rate had no influence on nitrate N movement in the soil after two years, but NO3-N had moved down beyond 200
an in treatments with N rate higher than 130 ke hm™?a” '. N rate inareased NO; =N acaimulation in the soil. The total recovery
of N ranged fram 62% to 82.7% , higher with wheat than with maize. Timing of application did not influence N fetilizer move
ment and N recovery, either. It was found that for irrigated wheat —maize rotation system in the region, most of the N recovered
came from the top 200 an of soil, regardless of N fertilizer practices.

Key words N rate; Timing of application; NO;™-N movement; Wheat maize rotation



