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Effects of LED Spectral Composition on the Vegetative Growth of Blueberry

Seedlings

LIANG Zhenglan', HAN Shiming'*, LOU Xin**, SHANG Xueying', XIONG Rongchuan'

(1. College of Biological Science and Technology, Liupanshui Normal University, Liupanshui 553000; 2. College of
Life and Health, Dalian University, Dalian 116622, China)

Abstract: To identify a suitable LED spectral composition for producing high-quality blueberry seedlings, four-
month-old blueberry seedlings were exposed to six light treatments: CK(white light control), T1(50% red light +
50% blue light), T2(60% red light + 40% blue light), T3(70% red light + 30% blue light), T4(75% red light + 25%
blue light) and T5(80% red light + 20% blue light). The effects of the different spectral compositions on the
growth traits and photosynthetic characteristics of the blueberry seedlings were comprehensively evaluated. The
results showed that T2 and T3 significantly increased plant dry weight and the seedling quality index. T1 and T2
significantly increased photosynthetic pigment content, while T2 significantly increased soluble sugar content and
root activity. The net photosynthetic rate, stomatal conductance and transpiration rate under T2 and T3 were sig-
nificantly higher than those under CK. Intercellular CO-2 concentration decreased as the proportion of red light in-
creased, but the values under T1, T2 and T3 were significantly higher than that under CK. T4 and TS5 significantly
increased water-use efficiency. The actual photochemical quantum yield and electron transport efficiency under
T1 were significantly lower than those under the other red - blue light combinations, although neither differed sig-
nificantly from CK. The non-photochemical quenching coefficients under T2 and T3 were significantly lower
than that under CK. Overall, T2 enhanced photosynthetic capacity by increasing light-use efficiency, photosyn-
thetic pigment content and gas-exchange parameters, thereby promoting the accumulation of soluble sugars and

proteins and increasing seedling dry weight. Thus, the T2 treatment is beneficial for producing high-quality blue-
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berry seedlings.
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Table 1 Effects of different light quality on blueberry growth indexes

AbH KR /em ZEH/mm PR E /g kT HE/g Fo i A /em? - g7 TR
Light quality ~ Plant height ~ Stem thickness Fresh weight of single plant Single plant dry weight =~ Specific leaf area  Seedling strength index
CK 35.50+1.53a 3.24+0.17a 20.33+1.00b 5.93+0.11b 267.23+12.45b 0.54+0.05b¢
T, 35.67+1.86a 3.03+0.12a 16.27+0.36¢ 4.72+0.57¢ 293.46+18.64b 0.41+0.06¢
T, 34.17+£0.93a 3.80+0.09a 27.07+0.94a 7.98+0.14a 232.85+8.25h 0.89+0.02a
T, 35.00+1.53a 3.44+0.20a 26.32+1.08a 7.11+0.10a 235.44+4.72h 0.70+0.03ab
T, 34.67+1.20a 3.12+0.44a 23.32+1.80ab 6.95+0.51ab 257.71+18.74b 0.64+0.13b
T 38.47+2.03a 3.14+0.30a 24.70+1.14a 7.49+0.21a 410.07+45.02a 0.61+0.04bc

5

TE /NG R R ROR 28 5 B 35 (P<0.05), T I

Note: Different lowercase letters after the same column of data in the table indicate significant differences(P<0.05), the same below.
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Fig. 1 Effects of different light quality on photosynthetic pigments, root viability, soluble sugars and soluble proteins in
blueberry
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Table 2 Effects of different light quality on stomata of blueberry leaves

i
Light quality

K /um

Stomatal length

T B /um
Stomatal width

T Y/ pm?

Stomatal area

g/

number*mm

Ji&K/pm

Stomatal perimeter

U2 TF

Stomatal shape index

-2

Stomatal density

CK 26.74+1.00b 15.84+0.22¢ 377.29+4.61a 72.55+1.08ab 48.08+1.23ab 1.054+0.014b

T, 26.15+0.67bc 17.55+0.19ab 325.18+5.33b 73.0+1.50 b 40.68+5.83b 1.142+0.026a

T, 30.97+1.56a 18.58+0.25a 404.33+23.16a 76.34+4.05a 55.47+3.70a 1.071+0.037ab

T, 27.09+0.48b 16.74+0.24bc 335.58+6.38b 69.53+0.88ab 46.84+4.27ab 1.071+0.005ab
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Fig. 2 Effects of different light qualities on the photosynthetic characteristics of blueberry seedlings
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