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Abstract: In order to solve the problem of poor flower bud growth caused by insufficient light in autumn under facility
cultivation conditions, four-year-old blueberry ‘Liberty’ container seedlings were used as materials, and LED lights
were used as light sources. Setting different light intensity, light quality (red and blue light ratio) and photoperiod, a
three-factor and three-level orthogonal test, and greenhouse natural light was used as a control. The chlorophyll content,
gas exchange parameters, and nutrient resorption efficiency of nitrogen (N) and phosphorus (P) in different periods

were measured. The weight and morphological indexes (transverse diameter and length) of flower buds were used to
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study the characteristics of photosynthesis and nutrient resorption of blueberry under different light conditions and their
relationship with flower bud quality. The results showed that the photosynthetic capacity of blueberry was different under
different light treatments after three weeks of supplementary light. The net photosynthetic rate of blueberry was the high-
est under low light intensity (300 pwmol/(m®+s) ), medium or low red and blue light quality ratio (1:1 or 1:3), me-
dium or short photoperiod (7.5 h or 6 h). The nutrient resorption efficiency of blueberry under different light treatments
was different after two weeks of stopping light supplementation. Under the light conditions of medium light intensity
(450 pmol/(m*+s) ), high red and blue light ratio (3:1) and short photoperiod (6 h), the nutrient resorption efficiency
of nitrogen (N) and phosphorus (P) was the highest. The quality of flower buds was better under the conditions of high
light intensity (600 pwmol/(m*+s) ), medium or low red and blue ratio (1:1 or 1:3), medium or short photoperiod
(7.5h or 6 h) or medium light intensity (450 wmol/(m*+s) ), high red and blue ratio (3:1) and short photoperiod
(6 h). Different light treatments can affect the quality of flower buds by regulating the photosynthesis and the nutrient re-
sorption efficiency of N and P in late-season blueberries. The effect of nutrient resorption efficiency on flower bud quality
was greater than that of net photosynthetic rate, and the effect of N nutrient resorption efficiency on flower bud quality
was greater than that of P nutrient resorption efficiency. Based on the effects of photosynthesis and nutrient resorption
on flower bud quality, it was concluded that medium light intensity (450 pmol/(m?+s) ), low red and blue light ratio

(1:3), and short photoperiod (6 h) were most beneficial to improve the flower bud quality of blueberries.
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Tab. 1 Orthogonal design table with three factors
and three levels

HE 5¢58/(wmol-m™2-s™)
Group number Light intensity

HKJE/R:B StEHE/h
Quality of light Photoperiod

1 300 1:3 6
2 300 1:1 7.5
3 300 3:1 9
4 450 1:3 7.5
5 450 1:1 9
6 450 3:1 6
7 600 1:3 9
8 600 1:1 6
9 600 3:1 7.5
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Tab. 2 Effects of different supplementary light treatments on the weight,

transverse diameter and length of blueberry flower buds

A= T FRE/(gx107)
Group number Flower bud weight

Flower bud transverse diameter

TR KB/ mm
Flower bud length

L2 /mm

1 2.38 £ 0.57bcde
2 218 0.77de

3 2.24 + 0.49cde
4 1.79 = 0.62e

5 2.76 +1.00abed
6 3.39+0.72a

7 2.99 + 0.66abc
8 3.40 + 1.44a

9 3.03 = 0.60ab
CK 1.62 +0.3le

3.74 £ 1.24bcd 5.56 + 0.50bc
3.74 + 1.14bcd 5.68 + 0.78bc
3.59 £ 1.17bcd 5.90 + 0.90b
3.30 £ 0.75cd 5.76 + 0.86bc
4.29 £ 1.18abc 5.71 £ 0.79bc
5.41+1.28a 6.74 +1.08a
4.70 + 1.49ab 5.84 + 0.45b
5.15+1.68a 6.19 £ 0.76ab
5.32 £ 0.94a 5.98 £ 0.38b
2.91+0.98d 5.08 £ 0.47¢c

EARNERXFHERE—EREARGE T ZRAZEREE, P<0.05,

Note : Different lowercase English letters indicated that the same index was significantly different under different treatments , P<0. 05.
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weeks of light treatment; different lowercase letters represent differences at the P<0. 05 level under different treatments at the same time. The same below.
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Fig. 1 Changes of chlorophyll content in blueberry leaves under different supplementary

light treatments with supplementary light time
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Fig. 2 The changes of photosynthetic parameters of blueberry leaves under different supplementary

light treatments with supplementary light time
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Fig. 3 Correlation analysis heat map of photosynthetic physiological indexes and flower bud quality
indexes under different supplementary light treatments
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Ny and Py represent the nitrogen nutrient resorption efficiency and phosphorus nutrient resorption efficiency, the subscript 1,2,3,4,5 repre-
sents the five periods are the first week, the second week, the third week, the fourth week and a large number of defoliation period after stopping LED
lighting. Different lowercase letters represent differences at the P < 0. 05 level under different treatments at the same time.
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Fig. 4 Nutrient resorption efficiency of N and P in blueberry leaves at five time points under

different supplementary light treatments.
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Fig. 5 Correlation analysis heat map of nitrogen and phosphorus nutrient resorption efficiency of blueberry leaves with

flower bud weight, transverse diameter and length under different supplementary light treatments
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P, is the net photosynthetic rate of leaves in the third week of light

treatment; Ny, and Py, indicated the nutrient resorption efficiency of
N and P in leaves in the second week after stopping light treatment;
RDA is redundancy analysis.
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Fig. 6 Redundancy analysis of the effects of net
photosynthetic rate and nutrient resorption efficiency
on flower bud weight and morphology
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