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Abstract. This study was conducted to investigate the graft-taking and growth of grafted cucumber seedlings as
affected by light quality and blink cycle of LED modules. Four light quality treatments, namely blue, red, blue+red,
white LED and four blink cycle levels of 5s/5s, 7s/3s, 9s/1s and control were provided to investigate the effect of
lighting quality and blink cycle on the graft-taking and growth of grafted cucumber seedlings. Photoperiod for the
control was 12/12 h. Photosynthetic photon flux, air temperature, and relative humidity for healing were maintained
at 100pumol-m™s™!, 25°C, and 90%, respectively. There was no significant difference in graft-taking of grafted
cucumber seedlings according to light quality except the blue LED with the blink cycle of 5s/5s. Regardless of the
blink cycle, there was no significant difference in graft-taking of cucumber seedlings healed under red, blue+red, and
white LED modules. These results implied that the effects of light quality and blink cycle on the graft-taking were
not significant. Differences in the leaf length, leaf area, and fresh weight of cucumber seedlings healed blue or red
LED with the blink cycle of 9s/1s were found to be significant. There was no significant effect of the blink cycle on
the growth of cucumber seedlings healed under white LED modules. The prices of white LED are gradually falling
due to increased demand. Considering the manufacturing unit price of white LED modules, the cost savings of 10-
15% are expected as compared to the conventional blue/red LED modules. Therefore, it was concluded that the use
of white LED modules will be economical as an artificial lighting sources for healing of grafted seedlings.
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Fig. 1. Period and duty for pulse with modulation.
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Fig. 2. Relative intensity of LED used in this study. (A) blue; (B) red; and (C) white LED. The peak wavelengths of blue, red, and white
LED were 454nm, 664nm, and 606nm, respectively. Photosynthetic photon flux was about 100pmol-m?-s™" in each treatment.
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Fig. 3. Growing bed for graft-taking of grafted cucumber seed-
lings under white, red, blue, and red+blue LED modules.
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Fig. 4. Blink cycle treated in this study. All treatments have the same photoperiod of 12/12 h.
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Fig. 5. Graft-taking of grafted cucumber seedlings as affected by

light quality and blink cycle of LED modules. Graft-taking with
the same letter is not significantly different.

Table 1. Statistical analysis of light quality and blink cycle on the graft-taking of grafted cucumber seedlings.

Source DF* Sum of squares Mean square F value Pr>F
Light quality (A) 3 32.6822 10.8940 1.52 0.2278
Blink cycle (B) 3 47.2656 15.7552 2.20 0.1072
A*B 9 30.3385 3.3709 0.47 0.8833

“Degree of freedom
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Fig. 6. Air temperature measured at the different light quality
treatment of growing bed for graft-taking.
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Fig. 7. Relative humidity measured at the different light quality
treatment of growing bed for graft-taking.
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Table 2. Growth of grafted cucumber seedlings as affected by light quality and blink cycle of LED modules.

Leaf

Fresh Dry

Treatments Leaf length (mm) area (cm?/plant) weight (g/plant) weight (g/plant) ODD
5s/5s 78.6bcd’ 46.85defg 1.804cde 0.174abed 27.0ef
Blue 7s/3s 78.4bcd 51.47bcde 2.110abc 0.172abed 27.1ef
9s/1s 91.6a 61.75a 2.280a 0.152cde 27.1ef
Control 81.6bc 56.60abc 2.122ab 0.172abcd 26.2f
5s/5s 72.8def 50.76bcde 1.812cde 0.192ab 28.0def
Red 7s/3s 80.8bc 55.04abcd 2.020abcd 0.168bcd 29.9cde
9s/1s 83.0b 59.06ab 2.160ab 0.144de 32.4bc
Control 74.2cdef 53.65abcde 2.056abc 0.156bcde 29.8cde
5s/5s 67.6fg 38.13ghi 1.720de 0.188abc 36.0a
R/B 7s/3s 79.0bed 35.37i 1.804cde 0.138de 31.6bc
9s/1s 70.4ef 40.64fghi 1.730def 0.138de 33.6ab
Control 60.4g 36.16hi 1.678¢ 0.126¢ 33.6ab
5s/5s 77.2bcde 48.95cdef 1.916bcde 0.208a 31.8bc
White 7s/3s 79.0bcd 45.58efg 1.804cde 0.138de 31.6bc
9s/1s 77.4bcde 45.36efgh 1.890bcde 0.146de 30.0cde
Control 71.6def 48.81cdef 1.856bcde 0.156bcde 31.3bed
LSD s 7.7 9.36 0.310 0.041 33

“Optical density difference (ODD) measured by a chlorophyll meter (SPAD-502, Minolta Co., Japan).

YMeans with the same letter are not significantly different.
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