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Abstract: In intensive agricultural systems, excess application of nitrogen(N) fertilizer has been a common phenomenon. Although N is an
essential nutrient to crops, traditional N management is difficult to maximize crop yields while reduce its losses to the environment. One major
reason is that the transformation and fate of N fertilizer in agricultural soils as largely affected by crop N uptake is still not very clear under
specific production systems. The objective of this study was to analyze the effect of different N rates on Raphanus sativus L. N utilization and
dynamics of nitrate in soil layers, then evaluate N balance in the soil-vegetable system. The trial included six fertilization treatments as fol—
lows: Ny, no N fertilizer and manure; N,, chicken manure 6 326 kg +hm= N,, chicken manure 6 326 kg -hm= +100 kg urea—N -hm % N,
chicken manure 6 326 kg-hm? +200 kg urea—N -hm?; Ny, chicken manure 6 326 kg +300 kg urea—N-hm Ns, chicken manure 6 326 kg+1 015
kg urea—N-hm™, respectively. All treatments replicated three times and arranged in a completely randomized design. The results showed that
the yield and the dry matter of Raphanus sativus 1. were not remarkably increased with the N fertilizer rate, but the concentration of nitrate in
Raphanus sativus L. increased significantly with increased N level. There were no obvious treatment effects on vitamin C, soluble sugar and
protein contents in Raphanus sativus L. by increased N fertilizer rate. The accumulation of N in Raphanus sativus L. root was increased and
the efficiency of N was decreased with the N fertilizer rate. When the N fertilizer rate was lower than 200 kg urea—N +hm™, the nitrate of 0~60
cm soil layer was exhausting during the whole growth period. When the N fertilizer rate was higher than 200 kg urea—N -hm™, the decreased
extent of the nitrate of 0~60 cm soil layer was reduced and began increasing 30 days later; In the system of soil and Raphanus sativus 1.., N
input mainly came from the application of N fertilizer and the residual inorganic nitrogen before planting. Residual inorganic nitrogen in soil
and nitrogen absorbed by Raphanus sativus L. were main part in N output of system. The apparent N balance and the content of residual inor—

ganic nitrogen in soil were significantly increased with the N fertilizer rate increased. N surplus was increased with the N fertilizer rate in—
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creased; According to the native conditions, on the base of mixing organic fertilizer and phosphor(P) fertilizer and potassium(K) fertilizer to—

gether, the N fertilizer rate should be controled below 200 kg+hm™ for Raphanus sativus L. planted in autumn—winter .

Keywords: Raphanus sativus L.; nitrogen recovery; nitrate; nitrogen balance
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Table 1 Basic conditions of soil fertility

TR EERIN A A B Eoa %% Available AL Readily H(E A E
Soil layer Organic matter/ Nitrate nitrogen/ Ammonium nitrogen/ Total nitrogen/ Phosphorus/ available potassium/ P Soil bulk
- - 4 - O o pH-value . S
depth/cm g kg mg-kg mg-kg g kg mg-kg mg-kg density/g-cm™
0~20 18.48 41.80 8.06 59.63 71.97 7.90 1.34
20~40 14.13 34.38 7.81 46.03 70.43 8.16 1.46
40~60 8.88 25.53 6.78 0.41 16.15 69.18 8.17 1.43
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Table 2 Water supply
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Table 3 Effects of N fertilizer on growth and yield of white radish

KbPH Treatments  BAARBRER Weight of a single radish/kg k= Plant highness/em AR Root length/cm HRHH Root thickness/em  F7 4 Yield/t-hm™

Ny 0.57+0.04a 38.4+0.8a
N, 0.58+0.07a 37.0+£2.3a
N, 0.60+0.02a 39.2+0.1a
N; 0.60+0.07a 40.4+1.3a
N, 0.59+0.04a 38.9+1.1a
N;s 0.57+0.05a 38.0+2.1a

38.6x1.7a 19.7+0.3a 76.1+3.2a
40.5+3.6a 19.8+0.2a 81.1£3.5a
40.2+0.3a 20.6+0.1a 85.4£8.9a
40.3x1.8a 20.4+0.2a 83.3x1.6a
39.3+0.2a 20.9£0.1a 82.4+1.5a
38.2+0.8a 20.6+0.2a 81.0+4.6a

T [ — A [ 3R 22 5 4E 0.05 /K- i 3 IR R R 3, LUF ). The values in the same line without same letters show significant dif-

ference at 0.05 level, the same follows.
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Table 4 Effects of N fertilizer on quality of white radish

Kb 3 Ve % Content of vitamin C/ TR EL 4 H Content of nitrate/ A H i Content of TR PERE S Content of
Treatments mg-100(FW )g™! mg* (FW)kg™ dissolubility protein/mg+ (FW )g™ dissolubility sugar/mg-g™
No 1.1£0.07b 207+17.9¢ 1.920.1a 11.2+0.8a
N, 1.320.06a 197+37.6¢ 2.1£0.7a 11.4£0.9a
N, 1.2+0.08b 246+21.2h 2.2+0.7a 10.8+0.6a
N; 1.2+0.01b 257+15.4ab 2.2+0.4a 11.2+0.3a
N, 1.1£0.06b 264+13.3ab 2.8+0.5a 11.5£0.3a
Ns 1.2+0.04b 283+5.2a 2.7+0.2a 11.0£0.1a
x5 BE MLHFEREFA
Table 5 Seasonal recovery of N fertilizer for white radish
AbFR T ZALE Quantity of dry FRH R E WS Quantity of I & ZE WIS Quantity of REFIHHE
Treatments matter accumulation/t-hm™ uptaked N in root/kg-hm™ uptaked N in leaves/kg*hm™ Use efficiency of N/%
No 5.2+0.2a 50.0+1.0¢ 31.4+6.7a —
N, 5.60.2a 53.9+1.6bc 34.4£1.0a 10.4£0.09a
N, 5.8+0.6a 57.5£2.2bc 37.3+4.5a 8.1£0.04a
Ns 5.7£0.1a 57.6x1.5abe 35.8+7.8a 4.5+0.01b
N, 5.6+0.1a 58.0+4.2ab 36.6x1.7a 3.620.03b
Ns 5.5+0.3a 63.8+8.2a 40.9+4.0a 2.2+0.02b
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Figure 1 Dynamic of nitrate N in 0~60 cm soil layers
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&6 0~60 cm TIEAEMRFARRUFE (kg-hm™)
Table 6 Apparent balance of N in 0~60 c¢m soil and crop systems(kg-hm™)
TiH No N, N, N; N, Ns
i A N Tnput
Ojifi%A 2 N rate 0 66.1 166 266 366 1 081
(4% Nmin Nmin before sowing 312+2.3 312+2.3 312+2.3 312+2.3 312+2.3 312+2.3
GMEIK Lrigation 9.320.4 9.3:0.4 9.3+0.4 9.3:0.4 9.3:0.4 9.3:0.4
it N output
OB Crop uptake 81.4+7.7a 88.3+2.5a 94.8+6.6a 93.4+6.4a 94.6+4.5a 104.7+12.1a
O3k )5 Nmin Nmin after harvested 76.1+£30.7¢ 89.8+35.7¢ 134+47.1¢ 240+41.4b 284+78.7h 413+17.9a
OFW AT Apparent balance 164£36.9d 210+35.9¢d 260+42.6bc 254£35.0be 309+77.6b 885+13.7a
A (©+@)N surplus 240+7.7¢ 300+2.5¢e 394+6.6d 494£6.4¢ 593+4.5h 1298+12.1a

A PUET3E3T N= 1.04%, The dry content of organic manure, N 1.04%.
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