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Study on tomato uptake of nitrogen, phosphorus and potassium as affected
by temperature and light intendty in a solar greenhouse

LiuJun, Gao Lihong, Huang Yannan
(College of Agronomy and Biotechnology , China Agricutural University , Beijing 100094 , China)

Abstract The experiment was conducted in a solar greenhouse with a tomato variety, Zhongza No. 9, to investigate
effects o light and temperature on the uptake of nitrogen, phosphorus and potassium in winter-spring and autumn-winter
crop. The results showed that uptake o total N, P and K in autumnwinter period was about 85.4 %, 70.5% and
82. 4 % respectively compared to that in winter-spring period. At the fruit formation stage, It was influenced by both
light intensity and temperature, But the uptake ratio of total N, Pand Kis1 0.14 0.17 1.68 1.73, varied only with
growth stage. The content of uptake to total N, P and K was a single peak curve, the maximum appeared at the fruit
formation stage. The percentage of each growth stage to total uptake varied, at fruit formation stage and early stage of
picking, it was over 60 % both in winter-spring and autumn-winter crop. For tomato grown in solar greenhouse, both
seasonal changes and plant developmental stage must be taken into account fully for fertilization.

Key words solar greenhouse; tomato; NPK; light and temperature condition

2 30% 40 %! ;
[5] 2

[1 3] (

: 2003-08-08
(6011002) , (2001AA247011)

’ ’ 1 ’ 1



28

2004
1 > 20
2001-08 —2002-06 , , 5.5h ,
9 10.8 h;
( ) 3h ,
1.7%,pH7.9, NO.1%, , :
N P K 103.3,123.6  115.2 ,
mg- kg™ * 2001-08-18 —2002-01-13 , , ,
2001-12-21 —2002-06-07 ,
: 5 6
: 27 dm® (30 cm x 30 cm x 30 cm) , ,
100 ,
30cm x100cm, 12
0 , 120 ( 2.1.2
60 %, , N366 , P,Os , ,
220 K0 260 kg- hm™?) 2001-08-18
,09-07 : 10-17, 3404 mol- m” 2,
10-31, 12-12, 01-01, st , ,
01-13 2001-12-21 ,2002-03-08 2500 mol- m”™ 2- s~ :
, 0410, 04-28, ,
0516, 0531, 06-07 10 h 8h
: 6
, 110 15 , | ,
min, 75 , 10°%g '
9.6 kg-hm ?,
6 . : 200.5g, 7.4
kg-hm 2 172.9¢g
N, (ICP-ES) 2.2 N P K
P K, 6
ZDR 2.2.1
’ 1
30 min; : WO gt
, Im 80
8:00 16:00 E ol
=3
' #® 40t
E
207
CHEW LRW BE RK RE HEW
2 BA8 mH
2.1 -
2.1.1

1

Fg.1 Root wlumedof tometo at dfferent gage in dfferent crop



2 29
, , 2.2.2 P
, , N
) P K
, N P K
50 % ,
1 N P K
Table1l Uptake rate and ratio of tota N, P and K of tomato at different stage in different crop
/ (mg-plant™*-d™ %)
N P K P K
0.25 0.03 0.46 1 0.12 1.86
0.19 0.03 0.37 1 0.16 2.00
19. 88 2.88 25.37 1 0.15 1.28
23.84 3.22 42. 49 1 0.14 1.78
62. 56 11. 43 105. 71 1 0.18 1.69
64. 82 9.18 112.97 1 0.14 1.74
91.72 15.34 177. 56 1 0.17 1.94
31.56 4.70 54. 63 1 0.15 1.73
58. 55 11.52 105. 53 1 0.20 1.80
27.29 3.97 42.08 1 0.15 1.54
38.24 4.88 55. 36 1 0.13 1.45
18. 43 2.38 27.41 1 0.13 1.49
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Table 2 Uptake amount and ratio of tota N, P and K of tomato at different stage in different crop

5% ,

/ (mg: plant™ %) w/ %
N P K N p K
19. 98 2. 66 36. 99 0.43 0.33 0. 47
3.70 0.52 7.39 0.10 0.10 0.12
755. 53 109. 50 963. 91 16. 17 13. 64 12.14
476. 84 64. 50 849. 79 13.05 12.36 13. 68
1564. 05 285. 66 2642. 84 33.47 35.57 33.29
1296. 33 183. 59 2 259. 34 35. 49 35. 18 36. 37
1284. 05 214.73 2485. 80 27.48 26. 74 31.31
1136. 32 169. 23 1.966. 82 3111 32.43 31.66
819. 65 161. 24 1477.39 17.54 20. 08 18.61
518. 59 75. 46 799. 53 14.20 14. 46 12. 87
229. 42 29.29 332.13 4.91 3.65 4.18
221. 17 28.52 328.97 6.05 5. 46 5.30
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