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Effect of Different LED Light Qualities on Growth Characteristics
of Tomato Seedlings

HE Shihang HE Di XU Chunlin ZHAO Lijun CHEN Ya
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; In order to ensure the supplement of healthy seedlings in tomato anniversary production, the
effect of different light qualities on the growth characteristic of tomato seedlings was investigated during
different periods in the artificial climate environment, and the optimal artificial light was confirmed for the
seedlings. LED was chosen as the experimental light. Because the small size, durability, long lifetime,
cool emitting temperature, and the specific wavelengths for a targeted cultivation made them more suitable
than traditional light sources. Therefore, three treatments of mixed red and blue LED qualities of RB3/1,
RB5/1 and RB7/1 and white LED ( W) were used to illuminate the tomato seedlings with the photoperiod
of 12 h/12 h and the natural light irradiation as the compared treatment. The comprehensive evaluation
method was adopted to analyze the effect of different light qualities on the growth characteristic of the
tomato seedlings during different periods. The results showed that the employment of white LED and the
combination of red and blue LED as the single light source in an artificial climate system could meet the
requirement of tomato seedlings growth. Light quality had extremely significant effect on the hypocotyls
length, leaf area and ratio of root to shoot (P <0.01). Light quality had no effect on plant height, stem
diameter, number of roots, root length, biological mass, seedling index and G value during early period
and then it was turned into significant level (P < 0.05). The influences of light quality on these
indicators differed during different phases at the same time. According to the results of comprehensive
evaluation method within each phase, the optimal light formula was determined: RB7/1 maintained for
two weeks after germination and then was replaced by white LED for the next stage of cultivation. While
the RB3/1 treatment, which got the lowest comprehensive evaluation score and was inferior to the control
group, was not suitable as the single light for tomato seedlings growth obviously. This research provided
references for both of the selection of artificial light source and a model of tomato seedlings cultivation for
short-time cultivation tomatoes in greenhouse.

Key words: tomato seedlings; LED light qualities; growth characteristics; comprehensive evaluation
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Fig.1 Growth condition of tomato seedlings under

different light qualities
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Fig.2 Effect of light qualities on morphological index of tomato seedlings during different periods
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Fig.3  Effect of light qualities on biomass of tomato seedlings during different periods
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Fig.4 Effect of light qualities on healthy seedling parameters of tomato seedlings during different periods
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Tab.1 Dependence degree and indexes for comprehensive evaluation of tomato seedlings indexes during different periods

11-22  11-29 11-01 11-08 11-15

H
(c)

11-22

HE  wrmioc FRERK ke 200 MK REC mhmBl BERE TR R RE L G GRS A

RB3/1  0.0713 0.0619 0.0323 0.0422 0.0416 0.0397 0.0560 0.0548 0.0339 0.0335 0.0516 0.5188 5

RB5/1 0.0623 0.0619 0.0516 0.0540 0.0520 0.0783 0.1025 0.0620 0.0689 0.0496 0.0605 0.7036 3

11-01 RB7/1 0.0624 0.1079 0.0807 0.0553 0.1041 0.0685 0.0740 0.0665 0.0847 0.0681 0.0663 0.8383 1
W 0.0307 0.1006 0.0692 0.0788 0.0781 0.0992 0.0515 0.0763 0.0802 0.0587 0.0784 0.8016 2

CK 0.0768 0.0432 0.0613 0.1056 0.0572 0.0486 0.0410 0.0305 0.0569 0.0838 0.0314 0.6364 4

RB3/1 0.0657 0.0617 0.0310 0.0346 0.0376 0.0469 0.0336 0.0366 0.0296 0.0328 0.0346 0.4446 5

RB5/1 0.0625 0.0613 0.0568 0.0543 0.0566 0.0390 0.0489 0.0477 0.0475 0.0482 0.0466 0.5694 4

11-08 RB7/1 0.0293 0.1533 0.0631 0.0865 0.0756 0.0976 0.0839 0.0914 0.0740 0.0501 0.0865 0.8913 1
W 0.0598 0.1269 0.0774 0.0693 0.0940 0.0760 0.0609 0.0605 0.0548 0.0580 0.0542 0.7920 2

CK 0.0733 0.0670 0.0485 0.0818 0.0501 0.0696 0.0708 0.0535 0.0541 0.0820 0.0582 0.7089 3

RB3/1 0.0638 0.0498 0.0357 0.0376 0.0351 0.0380 0.0362 0.0505 0.0435 0.0322 0.0505 0.4728 5

RB5/1 0.0558 0.0502 0.0534 0.0706 0.0572 0.0491 0.0714 0.0584 0.0564 0.0431 0.0584 0.6241 3

11-15 RB7/1  0.0275 0.1244 0.0694 0.1114 0.0725 0.0949 0.0905 0.0830 0.0675 0.0520 0.0830 0.8761 2
W 0.0558 0.0744 0.0892 0.0882 0.0878 0.0816 0.0837 0.0900 0.0899 0.0503 0.0899 0.83808 1

CK 0.0688 0.0557 0.0452 0.0941 0.0453 0.0560 0.0485 0.0360 0.0360 0.0805 0.0360 0.6021 4

RB3/1 0.0637 0.0438 0.0410 0.0328 0.0261 0.0620 0.0378 0.0382 0.0367 0.0315 0.0382 0.4520 5

RB5/1 0.0601 0.0436 0.0514 0.0443 0.0403 0.0841 0.0574 0.0495 0.0461 0.0406 0.0495 0.5669 3

11-22 RB7/1 0.0265 0.0725 0.0666 0.0820 0.0497 0.1187 0.0804 0.0657 0.0549 0.0468 0.0657 0.7295 2
W 0.0570 0.0577 0.1026 0.0742 0.0654 0.1550 0.0945 0.0955 0.0919 0.0552 0.0955 0.9446 1

CK 0.0662 0.0290 0.0435 0.0657 0.0473 0.0423 0.0442 0.0432 0.0445 0.0788 0.0432 0.5478 4

RB3/1 0.0617 0.0527 0.0387 0.0283 0.0293 0.0438 0.0355 0.0446 0.0405 0.0309 0.0446 0.4505 5

RB5/1 0.0562 0.0529 0.0427 0.0463 0.0413 0.0540 0.0564 0.0557 0.0495 0.0419 0.0557 0.5525 4

11-29 RB7/1 0.0265 0.1037 0.0539 0.0707 0.0499 0.0703 0.0690 0.0696 0.0513 0.0474 0.0696 0.6819 2
W 0.0557 0.0900 0.0967 0.0624 0.0733 0.0993 0.0887 0.1114 0.1012 0.0500 0.1114 0.9400 1

CK 0.0664 0.0415 0.0617 0.0506 0.0550 0.0397 0.0424 0.0450 0.0509 0.0773 0.0450 0.5754 3
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Tab.2 Comparison of combined light qualities and white LED on tomato seedlings
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