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Fig.1 The spectral distribution characteristics of test plate
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Table 1 Treatment for experiment light pmol e m™2% « 571
hb3 FAN %4 B "ok EA) AL S EE BRI syabny
Treatment Red blue light ratio Nutrient solution Blue light Green light Red light Far-red light PAR PFD
Tl 731 LRy 8+1.2 16+1.7 58+3.6 12+2.0 82+6.4 97+8.9
T2 3:1 LRy 16+4.1 1640.9 5042.0 12+1.1 82+5.1 97+5.7
T3 1:1 LRy 33+5.1 1642.4 33+6.6 12+2.4 82+7.2 97+8.5
T4 7:1 Bk 8+1.9 16+3.0 58+4.5 12+1.6 8249.1 97+10.8
TS 3:1 ErEL 16+3.2 16+1.9 50+3.1 12+1.8 82+8.7 97+7.6
T6 1:1 oy 33+2.2 16+1.2 33+2.0 12+1.3 82+4.2 97+5.0
T7 233 LRy 18+4.5 20+3.3 12+2.1 140.1 50+4.4 51+4.5
T8 2:3 Bk 18+4.5 20+3.3 12+2.1 140.1 50+4.4 51+4.5
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Table 2 Effect of different lights and nutrient solutions on tomato seedling growth

it M Ey HiH g LRREEE LHRTHE

Treatment Plant height/cm Stem diameter/ mm True leaf number Plant fresh weight/g Plant dry weight/g

T1 93. 81+6. 28ab 4. 82+0. 23bc 13.25+0. 71d 68. 14+6. 56bc 4. 80+0. 59cd
T2 98. 2147. 00a 4. 84+0. 22bc 13. 25+0. 46d 70. 08=+4. 26bc 4. 83+0. 41cd
T3 90. 49+5. 31b 4.56=+0. 18¢c 13. 50+0. 76cd 65. 76+3. 67bc 4.6440. 41cd
T4 98. 00+9. 56a 5.0470. 21ab 13. 88+0. 99bcd 79.61+12. 3a 5.53740. 96¢
T5 96. 66+ 6. 29ab 4. 7740. 27bc 14. 38+0. 52ab 74. 39+9. 85ab 5.33740. 79cd
T6 90. 96+ 2. 63b 4. 7540. 28bc 14. 75+0. 71a 56. 26+5. 60d 4. 4240. 49d
T7 43. 937+ 1. 50c 5.1340. 30a 14. 00+0. 53bc 63. 26+9. 79c¢d 6.57+1.17b
T8 45.30+2. 39¢ 5.2740. 39a 14. 38+0. 52ab 70. 1149. 94be 7.597+1. 33a

B P HE R . RFIRRNE FRERRERIBBE(P<0.05) KT, T,

Note: Values are the means= SD. The same small letters indicate the significant differences at P<0. 05. The same as below.
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Table 3 Effects of different lights and nutrient solutions on photosynthetic pigment content and fluorescence characteristics of tomato seedlings
POk R a i HERE b A LKPH PRER WIENETE Y BB LRR
Treatment Content of chlorophyll a/(mg « g1 FW) Content of chlorophyll b/(mg « g=! FW)  Content of carotenoids/(mg « g—! FW) Fv/Fo Fv/Fm
T1 1. 4640. 22bc 0. 69+0. 16ab 0. 22140. 03ab 3.95740. 34ab 0. 798=+0. 017ab
T2 1.3540. 11c 0. 60=+0. 08b 0. 2214-0. 01ab 3.80=+0. 15abc 0. 7854-0. 008abc
T3 1. 4240. 10bc 0. 67+0. 13ab 0.21740. 01b 4.00+0. 18a 0. 80040. 008a
T4 1. 50=40. 03b 0. 63+0. 02ab 0. 220740. 0lab 4.03+0. 12a 0. 801=40. 006a
TS 1. 4940. 16b 0.72+0. 13a 0. 22374-0. 02ab 3.65+0. 04bed 0. 78574-0. 002abc
T6 1. 3340. 10c 0. 63+0. 09ab 0. 2014-0. 04b 3.83+0. 16abc 0. 7934-0. 007ab
T7 1. 4940. 22b 0. 60=+0. 09b 0. 21540. 04b 3.39+0. 15d 0. 7714-0. 006¢c
T8 1. 6740. 03a 0.72+0. 14a 0. 24740. 04a 3.45+0. 08d 0. 77540. 003c
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Table 4 Effect of different lights and nutrient solutions on photosynthesis of tomato seedlings

hb3 byt SILFRE Mala] COp ¥k BE F s
Treatment Pn/(pmol » m=2 « s71) Gs/(mol s m™2 « s71) Ci/ (umol + mol—1) Tr/(mmol + m—2 « s—1)
Tl 10. 7740. 77ab 0. 19+0. 06a 314. 56+20. 84b 3.33740. 68ab
T2 7.51742. 0dcd 0. 16+0. 08a 415. 06+22. 01la 3.18%+1. 14ab
T3 11. 85+0. 09a 0.17+0. 03a 288. 37+26. 48b 3.524+0. 44a
T4 12.08+1. 18a 0. 08=0. 01bc 301. 02+35. 63b 1. 7340. 36¢
TS 9. 20+ 1. 32bc 0.12+0. 04b 291. 62+39. 79b 2.65740. 75b
T6 9. 8840. 82b 0.12+0. 03b 294. 84+30. 45b 2. 85740. 64ab
T7 6. 284+2. 56d 0. 05+0. 02¢ 236. 25+23. 79¢ 1. 25+0. 56¢
T8 6.42+3.57d 0. 05+0. 03¢ 224.36+23. 87c 1. 2640. 75¢
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Effect of Different Light Quality Ratio and Nutrient
Solutions on the Growth of Tomato

CAI Hua"?,YANG Zhenchao'** ,WANG Dafei"* ,WANG Xiaoxu"*,HE Wei'**
(1. College of Horticulture, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100;2. The Key Laboratory of Northwest
Facilities Horticulture Engineering, Ministry of Agriculture, Yangling, Shaanxi 712100; 3. Facilities Agricultural Engineering Technology
Research Center in Shaanxi Province, Yangling, Shaanxi 712100)

Abstract ; ‘Jinpeng No. 1”7 was selected as test materials,under three light levels,R/B=7 : 1,R/B=3: 1 R/B=1:1 and
two kinds of nutrient solutions, Yamasaki and Hoagland were carried out. The control groups were treated in climate
chamber. The 660 nm-wavelength red LED and 450 nm-wavelength blue LED were adopted as the light sources to explore
the difference of tomato seedlings’ growth,yield and quality respectively under circumstances proportioned with different
light and nutrient solutions,thus to find out an appropriate match of light quality and nutrient solution for growing high-
quality tomatoes under artificial controlled environment. The results showed that with Hoagland, the plant height, stem
diameter and dry fresh weight ascended as the ratio of red light increasing. The contents of photosynthetic pigment in the
climate chamber were relatively higher;red and blue light treatment could notably built up Fv/Fo and Fv/Fm;seedlings
gained higher photosynthetic rate under light level R/B=7 : 1 with Hoagland. A conclusion could be drawn from the
foregoing analyses, Hoagland nutrient solution combining R/B=7 : 1 light level was a better match for improving the
quality of tomato seedlings and its fruits under artificial controlled environment.

Keywords : LED;light quality ratio;nutrient solutions;tomato
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