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Interrelation of light and nitrogen in soil-plant system
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Abstract; The result of pot culture experiments of lettuce in artificial climate cases indicated that the
change of light intensity not only influenced the change of lettuce yield and the take-up of soil nutrients,
but also caused the change of nutrient content in different soils. the change of nutrient contents in three
purple soils affected by light were that NH, -N and NOj -N contents were:in loarnic purple soil >sandic
purple soil>>gravelic purple soil .but the alkaline hydrolyzable-N contents in them was :sandic purple soil>>
gravelic purple soil>>loarnic purple soil. The efficiency of nitrogen fertilizer was influenced by light intensi-
ty. Within the range of test light intensity (80~ 320pmol/m? « s) .the stronger the light intensity.the higher
the yield of lettuce. Meanwhile,the required quantity of nitrogen fertilizer was increased from 0. 215g/pot
to 0. 38g/pot. The result of this research expounded the interrelation between the light intensity and soil
nutrient content,and between crop nutrition and fertilizer application rate.
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N 3 3
s 1 B
(Lactuca sative var. Angustana Irish) .
1 3
Table 1 Basic properties of three purple soils used in experiment
ol Total Available CEC <1pm
Soil HO O N P K N P K  (cmol(+) Clay Fertility Name
(g/kg) (mg/kg) /kg) (g/kg) state texture
o 7.26 6.95 0.723 0.687 29.82 49.7 1.6 62.4 21.2 36. 2
@ 6.94 11.44 0.795 0.889 24.52 63.2 2.4 61.1 22.6 72.6
¢ 6.46 16.49 1.030 1.846 27.54 94.7 11.9 105.8 26.7 125.4
(DGravalic soil ,@Sandic soil , 3)1Loarnic soil
1.2
1.2.1 3 , s s
80,160,320pmol/m?* + s 3 s / 18/12C, 85% +2%, 12h
¢16cm X 12cm s 3mm 2. 0kg, 5 2
B 1 s N 0.12g.P,0;
0.10g.K,O 0.12¢g, . B N
3 ( 1 ) s 35d.,
s s 7~11d 1 NH; -N.NO; -N ,
s s 1d o
. s 105 C 15min, 60 C 3 .
1.2.2 5 s 2 5
$16 X 12cm s 3 s 3mm
2. 1kg, 1w . s o
° ’ 2
’ ° Table 2 The set-up of light intensity and
1.3 N application rate in the test
4 Item Code Treatment Control method
) , NH;-N  NO;-N @ 80
Light @ 160
' intensity ® 220 R
7 ’ , lom (pmol/m? « s) \;:D 270 I
® 320
° NO N
2 N application N1 0. 05gN/1000g P205 0. 10g.
2.1 3 rate N2 0.10gN/1000g K0 0-12¢.

N3 0.15gN/1000g
N4 0.20gN/1000g  K,SO,
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Table 3 Effect of light intensity on nitrogen nutrition of lettuce in three purple soils

Biomass N content Total N Biomass N content Total N Biomass N content Total N

Soil (g/pot) (g/kg)  (mg/pot) (g/pot) (g/kg) (mg/pot) (g/pot) (g/kg)  (mg/pot)
80(pmol/m? + s) 160(pmol/m? « s) 320(pmol/m? « s)
® 1.24 30. 32 37.6 1. 89 35.02 66. 2 1. 46 26.48 38.7
@ 1. 40 32.09 44.9 3.52 33.54 118. 1 2.71 31. 46 85. 6
® 2. 20 31. 44 69. 2 8. 30 32.78 272.0 7.41 29.41 217.9
(DGravelic soil ~ @Sandic soil @ Loarnic soil
3 s s > > s
. 3 , 80  320pmol/m’ s
; 160pmol/m?* « s, , ,
o 3
> > s 3 b,
03 s 1.19~5.63 s
1.03~3.93 s B
2.2 3 NH;-N
»3 NH, -N [ 5] s NH; -N
. . NH;-N 5mg/kg s
s <2mg/kg, s
) s
>1lmg/kgC 4, 3 @,
3 NH; -N s 4 s
s , 3 s NH; -N ;
s , NH;-N o
s s . s s NH/-N
2.3 3 NOj -N
»3 NO; -N 1.

)
Y °

s ,1996,23~52
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4 3 NH; -N (mg/kg)

Table 4 The NHJ -N change of three purple soils in different light intensity

(pmol/m? + s) (pmol/m? ¢ s) (pmol/m? + s)
Date Gravelic purple soil Sandic purple soil Loarnic purple soil
80 160 320 80 160 320 80 160 320
1994-12-10 19.6 19.6 19. 6 25.9 25.9 25.9 38.8 38.8 28.8
1994-12-16 6.1 6.2 5.4 7.8 6.6 7.5 28.0 23.2 24. 0
1994-12-23 4.5 3.2 4.3 6.5 6.1 5.9 28.7 22.0 20.9
1995-01-03 1.6 1.2 1.0 5.1 4.5 4.0 23. 8 14.7 13.2
1995-01-09 4.5 5.1 6.0 3.5 4.0 4.7 17.6 12. 6 11.0
—%— 80pmolms  ---0---160pmolmts  ——a——320umolim®s
12 12 r
0t 10 r.‘.;:}g, .
= 8 8 TR —x
é 6 ..o 6 F \\\b'-.ﬂ.
8 N
= 2 r  F&F+ Gravelic purple soil 2r 7+ Sandic purple soil R L Loarnie purple soil
0 . . : —_ 0 * ~—— 0 : ' ' ' '
Q 7 14 21 28 33 0 7 14 21 28 ] 7 14 21 28 35
& i) Time(d) ¥[8 Time({d) &f ) Time(d)
1 3 NOj; -N
Fig. 1 The NHj -N change of three soils in growth of lettuce under different light intensity
1 »3 NO; -N 0
15d s s “v” s s
o NO; -N 0 3
s NO; -N s
NH;-N  NO;-N, Sl NH; -N s NO; -N
s ,  NO;-N o
2 s 10d s NH; -N 5mg/kg s NH; -N
s NH; -N ., NOj-N s
NO; -N s NO; -N s
o 2 s NH; -N NH, -N s NO; -N
s s ; s NH, -N
s NH, -N s NO; -N s NO; -N
s NO; -N s B s
NO; -N o
3 NO; -N s NO; -N
s s 0
2.4 3
5 s »3 s
33 s s s
° s 3 o

3 NH; -N.NO; -N
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5 3 (mg/kg)
Table 5 The alkaline hydrolzable-N change of three purple soils in different light intensity
(pmol/m? « s) (pmol/m? « s) (pmol/m? « s)
I Gravelic purple soil Sandic purple soil Loarnic purple soil
t S
ems 80 160 320 80 160 320 80 160 320
Before test 49.7 49.7 49.7 63.2 63.2 63.2 94. 7 94.7 94. 7
After test 42.8 40. 1 41.6 49.6 49.0 50. 4 89.7 94. 3 95.9
+mg/kg —6.9 —9.6 —81 —13.6 —14.2 —12.8 —5.0 —0.4 +1.2
+% —13.9 —19.3 —16.3 —21.5 —22.5 —20.3 —5.3 —0.4 +1.3
2.5
6 s 2 5 , L,
b Y 3 .
Y =— 0.375 4+ 9.421X, 4+ 0.0230X, + 0.0251X, X, — 17. 794X} — 0.131 X 10 'X3
F=126.04"" R*=0.971"" (n=25)
Y ( g/pot) . X, (gN/pot), X, pmol/m?* « s,
6 * (g/plot)

Table 6

Effect of light intensity and N application rate on yield of lettuce*

Light intensity

Treatments of nitrogen application

(pmol/m? « s) NoO N1 N2 N3 N4

80 1.62 2. 25 2.56 2. 31 1. 69

160 2.69 3. 64 4.33 3. 80 2.91

220 3. 94 5. 85 6. 82 6. 74 5. 86

270 5.16 6. 21 7.03 7.28 6. 58

320 5. 84 6. 83 7.80 8. 64 8. 21
* % Average value.
s . s

( pmol/m? « s), N
. 6 s s
s @) ) s 7,

7 s

s Y=b,+bX+b,X"* s s
s 220pmol/m? « s o
220pmol/m? « s . 80pmol/m?* « s s .
s
s s s
s ) .
. 220pmol/m? s , . s
b 80pmol/m? + s
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160pmol/m? « s

270pmol/m? + s by

7

by ,  160pmol/m? « s

Table 7 The response equation of nitrogen fertilizer in different light intensity

Light intensity R? Application rate  Highest yield Increase production
N fertilizer response equation
(pmol/m? ¢ s) (g/pot) (g/pot) (gDF/gN)

80 Y=1.609+8.517x—19. 82522 0.996" * 0.215 2.47 3.95

160 Y=2.654+13. 9050 —31. 74622 0.973" " 0.22 4.18 6.95

220 Y=3.949+422. 5462 —42. 9542 0.999* * 0. 26 6.91 11.38

270 Y=5.089414. 7992 —20. 369x* 0.981"* 0. 36 7.78 7.47

320 Y=5.755+13. 659x—18. 076x° 0.983* " 0. 38 8. 34 6.79
3.1 s ( ) s
3.2 s o s

Y b b
9 ’
3.3 s s s
b b b o
3.4 B . - . ° D
s N o
“ ” [10](D
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