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Effects of D ifferentL ight Qualitieson Growth and Physiological Character is-
ticsof Tamato Seedlings

Pu Gaobin', Liu Shigit”, LiuLei", and Ren L ihua
(*Horticultural College of Shandong Agricultural University, Tai'an 271018, China, *The Jining Acadene of Agricultural Sci-
ence Jining 272400, China)

Abstract: Effectsof different light qualities (blue light, green light, yellow light, red light and white
light) on the growth and physiological characteristicsof tomato seedlingswere studied The results showved that
under red light the dry matter accumulation, leaf area, chlorophyll content, photosynthetic rate, luble sugar
content and tal sugar contentwere all maximal while the chlorophyll a/b ratio and tal nitrogen contentwere
lovest compared with the other treaments The stan dianeter, leaf area, root activity and photosynthetic rate
of toma seedlingswith blue lightwere higher than that of white light The healthy index of the seedling trear
ted by blue lightwasmaximal, and the red light treatnent was the second It is concluded that blue light or
red light treament could accelerate the growth of tomato seedlings, and benefit the breeding of healthy seed-
ling The bloomingwas early and the yield was mproved obviously by blue light treatment
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Table1l Effect of light quality on the growth of tanato sedlngs
L ight qualities Plant height(am) Stem dianeter(an) L eaf area(an?) D ry mass(mg) Healthy index
W hite 8. 638 0. 18LAB 30. 99hA 46. 59bB 0.998
Blue 6.77¢C 0.22aA 390.27&A 54. 72bA 1. 768
Green 11. 59 0.10dC 19. 48B 30. 47dC 0.27eD
Yellov 9. 68B 0.158 27.178 40..38B 0. 63dC
Red 7.99dC 0. 208A 42. 248A 60. 18aA 1. 51bAB
a b, c d P =0.05 A, B, C, D P =0.01

Note a, b, c and d indicate significance of difference under P =0. 05 level; A, B, C andD indicate significance of difference under P =
0.01 level The sane below.
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Table2 Effect of light quality on the chlorophyll
! ; a/b content n sedling leaf
] ( 2) ° a b
L ight qualities chi a(mg: ChL b(mg ((::1[ (aTP;w) g?k;
q- 1 FM) q- 1 =¥} ) g g
: alb White  0.96bA  0.318B  1.27ahA 3.058A
Blue 0.918 0. 34bB 1. 24bA 2.718
Green 0.67eD 0.23dC 0.90aB 2. 92bA
al/b Yellow  0.81dC  0.30B 1108 2.68B
Red 0. 99aA 0. 40A 1. 40 2.49eC
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Table3 The carbohydrate and nitrogen contents in tanato sedlings grown under different light qualities (%)
/
L ight qualities Soluble sugar Total sugar A lbumen nitrogen Non-albumen nitrogen Total nitrogen CIN
W hite 2. 20&A 3.80cAB 2. 59 3.53A 6.121B 0. 62cAB
Blue 1. 69B 4. 09MA 2. 75ahA 3.53cA 6. 281B 0. 65PA
Green 1.29dC 3.21e8 3. 04 3.86&A 6. 90aA 0.47eC
Yellowv 1.43BC 3.45B 2.88aA 3.83aA 6. 71aA 0.51B
Red 2.34a\ 4.168A 2. 38bdB 3. 64PA 6. 028 0. 69aA
2.4 4
4 Table4 The effect of different light quality on photosynthetic
’ character istics of tamato sedling
40.14%  26.29%:; Propsnthetic Eveporating - Stomatal con- W ater using
Light rate (U mol- rate ductance efficiency
) ) qualities m2 5 ?) (H,O nmol-  (H,O mmol- (@ mol-
38. 40% m? s3) m? s?) mmolt)
> > S W hite 5. 638B 1.228 60. 26cC 4. 610AB
' Blue 7.11bA 1.51bAB  80.121B 4.71aA
> Green 3. 03eD 0. 68eC 40. 17eE 4.45dC
Yellov4. 67dC 1.00B 50. 76 dD 4.67bA
' Red 7.89aA 1.86&A 91. 54aA 4. 24D
9 4 L 1 1
o, )
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Fig 2 Effect of light quality on root activity and absorption area of tanato
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Table5 Effect of breeding sedlings in different light qualities on the growth and development of tanato
Date(Month - Day)
Item L ight qualities 04 - 14 05 - 04 05 - 24 06 - 13 07 - 03 07-23 08- 12
Blue 7.52eD 11. 33eC 20.81B 46. 44B 67. 13bcA 82. 74aA 82.51A
Plant height(am) Green 11. 64 14. 27 19. 82eB 45. 7288 56. 5568 73.40B 77.350A
Yellow 9.77tB 13. 058 21. 66CAB 50. 13bcA 60. 41 77.668 80. 19bcA
Red 8.05dC 13. 148 23.52bA 54. 36aA 67. 27bA 80. 12bA 80. 73bA
White 8.71cC 13. 82A 24.16A 52. 61bA 68. 49aA 81. 54abA 82. 85
Blue 2.33a& 6.81aA 11. 4827 18. 64aA 20. 15aA 21.38aA 24.87aA
Stem diameter (mm) Green 1.12eB 3.261D 6.91e8 14. 3568 15. 72B 17.63B 20.51dA
Yellow 1.61B 4.554dC 7.20B 15.93dB 17. 49cAB 18. 94cAB 22. 05A
Red 2. 16bA 5.423bdB  10.3bA 17. 84bA 19. 84 20. 71abA 24. 19abA
White 2. 05bcA 5.47B 9. 7cAB 17. 22bcA 19. 53abA 20. 60bA 24. 91
Blue 0. 44bdB 2.21bAB 14A 34.18ahA 52. 56bA 61. 42abA 62. 43aaA
L eaf area(dm?) Green 0.19eD 1.04eD 8.9B 24. 5608 45.81B 52. 38dA 54. 64cAB
Yellow 0.29dC 1.55dC 11. 4B 30. 21cAB 48. 37cAB 57.11A 60. 20aA
Red 0.51&A 2.628\ 15.7&A 37.85A 53. 15 61. 848A 63. 46\
White 0. 458 2.118 13. 8bcAB 33. 40bA 52. 60abA 60. 53bA 62. 38abA
( 6 , :
. 2004 4 21 3d 5d
: ( ), 12
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6
Table 6 Effectsof breeding sedlings n different light qualities on bloan ng date and yield of tanato fruit

12

L ight qualities B looming date Fruit mass of the first and second gica(g) Average fruitmassof plant(kg)  Plot yield (kg- m~2)

W hite 2004 - 04 - 24 852. 88IB 1. 63B 4. 895aA

Blue 2004 - 04 - 21 1 004. 448 1. 858 5.551aA

Green 2004 - 04 - 25 609. 21eD 1. 26eC 3.784B

Yellov 2004 - 04 - 25 702. 17dC 1.43dC 4.292cAB

Red 2004 - 04 - 26 830. 068 1. 61bdB 4. 8300A
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