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Fig. 1 Light absorption characteristic and effect of

supplemental light on light absorption in tomato
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Table 1 Light absorption peak value in different

B P 2R R, e 2R TiRBEK

position leaves in tomato

L DR A Wi Wavelength/nm XF’Hﬁ‘t%%%/ﬁﬁH%@w%ﬁguﬂgﬁi%
Position of leaf 664 432 33. 7%%[{ 45. 3% 9%‘%% T%%%LY%%%WH&F

% Upper 2. 81200. 193a 5. 53820. 259a Wi, Wi — A T =4 IE G &)
H%E Middle 1. 867=0. 0787b 2. 8284-0. 091b R SR A [ A R A 7 PR

T Lower 0. 871=£0. 584c 1. 273+0. 841c N oy o NN s
B I . B ILRR Y B 1) ik FE o ]
NS Sy me————— ARG AL 46 650036 1 R B
Note: The different lowercase letters indicate a significant difference of 5%. 17:00—20:00 :[E/TT °

Fx2 BEWEAEHBEAEXERETHRGEE
Table 2 Photosynthetic rate in different light intensity and during different times in tomato

COz pmol * m ™2 ¢ 571

Y& 7% E Oplical quantum denstiy BfZl Time

/Cumol « m—2 « s71) 06:00—07:00 07:00—08:00 08:00—09:00 17:00—18:00 18:00—19:00 19:00—20:00

2 000 7.87 17. 47 20. 063 14. 29 14. 31 12.62

1 500 8.21 17. 28 19. 34 14. 11 14. 20 12. 36

1 200 7.83 16. 71 19.06 14. 02 13.84 12.03

1 000 7.26 15. 64 17.86 13.91 13.75 12.03

750 6.59 13.91 16. 51 13. 41 13. 20 11.57

500 5.09 10. 41 13.05 12.54 11.74 10. 46

250 0. 82 3. 11 5. 88 8. 50 7.43 7.25

200 —0.51 1. 88 4,21 7.16 6.19 5.99

150 —2.17 —0.26 2.35 5. 43 4.50 4.93

100 —4.68 —2.54 —0.29 3.70 2.70 3.11

80 —5.37 —3.21 —1.05 3.03 2.18 2.59

60 —6.96 —4. 36 —2.52 2. 14 1.27 1. 87

20 —10. 27 —7.53 —5.74 —0. 86 —1.70 —0. 26

0 —11.44 —8.61 —6.86 —2.43 —2.52 —1.71

®3 AEMEEMLEEESE
Table 3 Photosynthetic phsiological characteristics during different times
e et BRI A HE FeRME R R I 22
) Light saturation point Maximum photosynthetic rate Light compensation point Dark respiration rate
Time /Cumol e m™2 « s71) /(COg pmol » m™2 « s71) /(umol s m™2 « s71) /(umol * m™2 » s71)
06;00—09 ;00 1 906. 74300. 55 18. 8742. 40 161.52£12. 99a 8.284+0.74b
16:30—20.:30 1 606, 91249, 57 15. 8640. 92 54, 43+19. 22b 3.75%1. 20a

EARNGEERRERD 0. 01 KFHIBEZER.

Note: The different lowercase letters indicate a significant difference of 1%.
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Study on the Supplemental Lighting in Tomato Based on Characteristics of
Photosynthetic Physiological in Different Position of Leaves and Time

GUO Rui, HUA Mingyan, TONG Yana, YANG Xiaoling
(Tianjin Academy of Agricultural Sciences, Tianjin 300192)

Abstract; Tomato cultivated over-winter in greenhouse was used as tested material,and characteristics
of light absorption in different position and photosynthetic physiological in different time were adopted
to study light quality, suitable position and suitable time for supplemental lighting to enhance
utilization of lighting. The results showed that peak wavelength of light absorption were in 666 —
664 nm of red light district and in 434—432 nm of the blue light district. The maximum light
absorption was appeared in the upper leaves, which was 1.51 times and 3.23 times in 664 nm
wavelength,and 1. 96 times and 4. 35 times in 432 nm wavelength that of the middle and the lower
leaves respectively. The light compensation point and dark respiration rate during the 17:00—20:00 in
the night were significantly lower than that during the 06;00—09;00 in the morning. So supplemental
lighting(666— 664 nm red light and 434—432 nm blue light) to upper and middle leaves and during the
17:00—20:00 was recommended.

Keywords: tomato; light absorption; the light compensation point; dark respiration rate; supplemental

lighting



