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Abstract A field experiment was conducted to study the effects of soil fertility nitrogen fertilizer rates harvest
time and natural lighting on the biomass nitrate accumulation and nutritive quality of Chinese cabbage. Results showed
that there was a significant linear regression between growth day and biomass of Chinese cabbage at different nitrogen lev-
els and a significant quadratic regression between nitrogen rates and biomass of Chinese cabbage at different harvest
time. The maximum yield of Chinese cabbage could be obtained at the N rate of 225 kg ha™' on two soil fertility but the
optimum yield response to nitrogen fertilizer appeared at the 150 kg N ha~! treatment. The average contents of nitrate in
Chinese cabbage were 2 160 = 728 and 1 049 + 799 mg kg™ ' respectively for no nitrogen fertilizer treatment and the ni-
trate contents increased by 23.5% —30.1% and 140.5% — 185.1% respectively by applying nitrogen N 75 - 300 kg
- ha™! under medium and low fertility soil conditions. A significant linear was found between the days of growth and ni-
trate accumulation of Chinese cabbage in two fertility soils. The accumulation rate of nitrate b value was increased by
3.21 - 4.49 times on medium fertility soil as compared with the low fertility soil. The maximum nitrate content appeared

at the 225 kg N ha~' treatment. A significant quadratic regression existed between nitrogen rates and nitrate accumula-
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tion at different harvest time and the maximum rate of nitrate accumulation b value appeared at the 40th day on medium
fertility soil and at the 45th day on low fertility soil respectively. The nitrate content of Chinese cabbage was decreased
by 10.5% —25.5% after continuous two sunny days. Applying nitrogen fertilizer could obviously reduce the Ve content
of Chinese cabbage on two fertility soils and the content of soluble sugar and amino acid in Chinese cabbage on low fertili-
ty soil. The contents of Ve  soluble sugar and amino acid in Chinese cabbage were obviously increased by postponing har-
vest.
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Table 1 Some agro-chemistry characteristics of experimental soils
Soil pH oM Alkali-hydrolyzable N Available P Available K Texture
g kg mg kg mg kg™ mg kg
Medium fertility 4.5 14.6 124 24.6 106 Medium loam
Low fertility 6.8 12.4 76 12.7 88 Sandy loam
1.2
Brassica chinensts L. 1.5
1.3 12
5 0 75
150 225 300 kg ha™' K,0 75 kg C 26-
ha~! 2 a
1 10 d 1.6
1.4 F Duncan
2000 9 "
23 10 3 4.5mx1m 2
76 23 em X 25 cm 10d
8 ~10 2.1
5 5d 3 2.1.1
5d 10 1 9 1
4 1 3 2
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Table 2 Yield of Chinese cabbage at different N level under two soil conditions kg plot

Medium fertility soil

Low fertility soil

N level
kg ha™! Yield of plot Po.os Poor Marginal yield Yield of plot Po.os Poor Marginal yield
0 3.18 d C 0 0.91 d D 0
75 7.67 c B 4.49 2.27 c C 1.36
150 11.74 b A 4.07 5.22 b AB 2.95
225 13.02 a A 1.28 6.53 a A 1.31
300 12.53 ab A -0.49 4.64 b B -1.89
2.2 ——300
45d —-1225
. ” o ——150
617 ~2 988 mg kg ol - 75
2 160 + 728 mg kg &z 0
[
33.70% 4 2667 ~2 811 mg ®z
- kg™! 12.7% ~20.7% 3
23 . 5% ~ 0 A L PN L A L I
5 10 15 20 25 30 35 40 45 50
30.1% BN B Days of sampling (d)
525 3
30 d 2 900 ~ 3 400 mg
kg™ 1 3000 mg kg~ 1 Fig.3 Relation between harvest time and nitrate content of Chinese
<3 000 mg kg—l cabbage at different N level in medium fertility soil
GB18406 1-2001 7
——300
10 15d 2 000 mg —-—225
-1 : ——150
kg 10~15d Q‘ﬁ VI
10 11 & —#= 0
#
=
1
0 A 1 I L L i L A
5 10 15 20 25 30 35 40 45 50
45 d 147 ~2 158 mg kg™! BB B Days of sampling(d)
1049 + 799 mg kg™! 76.2% 4
50% 4
Fig.4 Relation between harvest time and nitrate content of Chinese
2 cabbage at different N level in low fertility soil
1785 ~3 569 mg kg™ 2523~2991 mg kg !
11.9% ~20.1% 10 15
-1
140.5% ~185.1% 4 3 000 mg kg
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1 2 300 kg
ha™!
yw = 17.72 + 0.305x — 0.0006
x> R*=0.9741 y, =0.167 + 0. 141x - 0.0003 »*

R*=0.9757 2 b
2.3 3.21~4.49
2.3.1
1
3 3 b 3 4
3 x y !
Table 3  Linear regression between harvest time x and nitrate accumulation y of Chinese cabbage at different N level
Medium fertility soil Low fertility soil
N level kg ha~! by b R2 by b R2
0 -146.9 18.25 0.945 21.23 0.692 0.135
75 -280.3 37.35 0.922 41.54 8.31 0.906
150 -315.7 47.38 0.976 14.97 14.14 0.958
225 -503.5 61.30 0.947 23.77 19.10 0.974
300 —448.7 55.68 0.956 41.80 15.84 0.925

1 bO b

by The effects on the biomass b The yield response to nitrogen

2.3.2
45d 2 2
4 2.4
bl b] 10 16~ 17
yu= —32.49 +5.708x —0.0418x> R?
=0.8354 4, =6.93+1.218x —-0.0179x> R*= 2
0.9896 15d b, 800 ~
20 by 2 500 Ix 2d
8.4% ~127.5% 15~ 16h 3500 ~ 50001x
4 X y !
Table 4 Quadratic regression between N level x and nitrate accumulation y of Chinese cabbage at different harvest time
Medium fertility soil Low fertility soil
Harvest days d by by b, R? by b, by R
5 33.72 8.40 -0.308 0.968 -1.311 14.37 -0.541 0.984
10 26.01 15.08 -0.607 0.820 53.67 19.86 -0.637 0.984
15 22.78 29.50 -0.849 0.999 56.26 31.84 -0.827 0.973
20 172.25 72.47 -2.726 0.998 18.08 31.86 -0.692 0.948
25 316.95 61.51 —-1.436 0.980 13.25 51.63 -1.491 0.944
30 388.77 98.70 -2.869 0.978 28.42 60.67 -1.941 0.985
35 536.76 134.88 -5.042 0.970 83.49 73.60 -2.197 0.980
40 575.16 167.51 -5.184 0.906 22.45 82.25 -2.223 0.986
45 693.66 106.32 -0.907 0.837 18.48 98.07 -3.202 0.978

' by by by

by The effects on the biomass b; b, The yield response to nitrogen
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5 5 2d 2
>3 500 mg
15 2 kg ™! 24.6% ~25.5%
2d 14%
10.5% ~25.5% 16.0% ~ 150 kg ha~!
16.9% 150 kg
ha™! 16.8% ~20.3% 2
5
Table 5 Influence of N level ~soil fertility and light on the content of nitrate mg kg~! in Chinese cabbage
Medium fertility soil Low fertility soil
N level ke ha-! 2d 2d
el ke Cloudy day After two sunny days  Decrease % Cloudy day After two sunny days  Decrease %
0 2 905 2 416 16.8 2158 2194 -1.7
75 3099 2 471 20.3 3376 2 905 14.0
150 3072 2 526 17.8 3 569 2 692 24.6
225 3 154 2822 10.5 3 403 2 905 14.6
300 3 246 2771 14.6 3 569 2 660 25.5
X 3095 2 601 16.0 3215 2 671 16.9
2.5
6 2
Ve 2
Ve
r =-0.82" ~ -0.937""
3 Ve 6
Ve
6
6 1
Table 6 Influence of different N levels and harvest stage on nutrient quality of Chinese cabbage
Ve mg kg™! Soluble sugar % Amino acid mg kg™
Soil N level kg ha™' A B B/A A B B/A A B B/A
Medium fertility 0 344 410 1.19 0.41 0.84 2.05 228 309 1.36
75 334 393 1.18 0.50 1.00 2.00 243 362 1.49
150 261 292 1.12 0.48 0.87 1.81 263 387 1.47
225 260 294 1.13 0.49 0.81 1.65 258 390 1.51
300 257 300 1.17 0.51 0.83 1.63 253 342 1.34
Low fertility 0 587 624 1.06 0.71 1.13 1.59 383 736 1.92
75 478 561 1.17 0.66 0.90 1.36 366 711 1.94
150 474 540 1.13 0.69 0.84 1.22 401 688 1.72
225 425 524 1.23 0.66 0.84 1.27 357 651 1.82
300 415 511 1.23 0.65 0.86 1.32 386 622 1.61
"AB 40 45
A and B represent respectively for sampling at the 40th and the 45th days

3

75 kg ha™!
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