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Abstract: [Objective] There are continuous rainy days in bayberry harvest time of Zhejiang province,
which causes low income with high bayberry fruit yield. The bayberry of facility cultivation had a rapid
development in recent years, but fruit quality is poor due to insufficient light from color change stage to
full maturity. In this study, light supplement technology was developed to enhance tree potential and im-
prove comprehensive quality of bayberry fruit under facility cultivation. [Methods] The 16-year-old
Dongkui bayberry trees were tested, which were cultured in a plastic multi-span greenhouse. The total
of 4 light sources including LED seedling lamps (50 W, RB 2:1, LYM), growth lamp (50 W, RB 5:1,
LSZ), fluorescent seedling lamps (60 W, RB 1:4, YYM) and growth lamps (60 W, RB 1.2:1, LSZ) were
selected. Two light supplement level including 1 and 3 lamps every tree were designed, and therefore a
total of 8 light treatments were performed, with no light supplement as the control (CK). In the light lev-
el of one lamp per tree, the lamp was installed at a horizontal position 1 m vertical above the center
point of tree. In the second light level, each of the three lamps was installed at every middle point of the
three lines, which connected the two points at the end of 1/3 of the horizontal circle 1 m vertical above

the canopy drip-line vertically. The distance among every lamp was equal. The tested trees were ran-
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domly selected for each light treatment. Each tree served as the experimental plot, and treatment had a
total of 3 biological replicates. The distances between trees of different replicates were more than 5 m.
Light supplement from 5:00—19:00 every day started from the stone hardening stage to full the maturi-
ty of bayberry fruit. The effects of light supplementation on vegetative growth, fruit quality and enzyme
activities related to sugar metabolism of bayberry were analyzed. [Results]Light treatments significant-
ly promoted the growth of leaf length, width, thickness and twig length by 6.91%-18.91%, 6.16%-
18.47%, 4.01%-24.56% and 16.35%-64.53%, respectively. The different light treatments had differen-
tial effects on fruit size development and coloring. Except for 1YSZ treatment, all of the 1 lamp level
treatments promoted fruit development, with an increase of 3.64%-29.92% compared with the control at
the stone hardening stage, color break stage and maturity stage, and the single fruit weight increased the
most in 1 LYM treatment at maturity stage. All the treatments could improve the fruit quality of bayber-
ry. Except for 3 LYM, the contents of soluble solids in other treatments increased slightly, with an in-
crease range of 1.52%-5.64%. Except for 1 YSZ and 3 LYM, the total sugar content of the other treat-
ments increased slightly in a range of 0.09%-7.66%. Except that the titratable acid content of 1 YYM
was reduced by 3.64%, the other treatments had significant acid reduction effects, ranging from 11.52%
to 30.91%. Except that the sugar to acid ratio of 1YYM increased slightly (3.90%), the sugar to acid ra-
tio of the other treatments increased significantly (by 17.82%-55.88%). The content of vitamin C in all
the treatments increased significantly, with an increase in a range of 13.01%-34.79%, and 1 LYM, 1
LSZ, 1 YSZ and 3 YYM increased the most. The activities of sucrose phosphate synthase and sucrose
synthase in fruit were significantly increased by most of the light treatments. Sucrose phosphate syn-
thase activity of 1YYM decreased significantly in the stone hardening stage and mature stage; 3 YYM
did not change significantly in stone hardening stage; the sucrose phosphate synthase activity in all the
other light treatments increased significantly in stone hardening stage, color break stage and mature
stage, with an increase range of 7.28%-49.81%. Sucrose phosphate synthase activity of 1LSZ and 3LSZ
increased the most, and the increase range was 21.08%-49.81%, and the increase of the hardcore stage
was the most increase. Sucrose synthase activity was significantly decreased by 1 YYM at the color
break stage, but significantly increased at the hard core stage, color turning stage and maturity stage by
all the other treatments, with an increase range of 3.14%-42.75%. Similar to the effect on sucrose phos-
phate synthase activity, ILSZ and 3LSZ showed strongest effect in increasing sucrose synthase activity,
with an increase range of 14.70%-42.75%, and the increase at the stone hardening stage was the high-
est. All the light supplement treatments had no significant effect on twig diameters and chlorophyll con-
tents, and the 3 lamp treatments had no effect or had an inhibition effect on fruit development, among
which 3 LSZ and 3 YSZ showed inhibition in the 3 stages, and fruit weight was 6.84% and 15.13% low-
er than those of the control at maturity stage. Fruit color was not improved by any of the light supple-
ment treatments. [Conclusion)In conclusion, 1 LYM and 1 LSZ treatments had the best effect in in-
creasing single fruit weight and improving comprehensive fruit quality in facility cultivated bayberry.
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Fig.1 Schematic diagram of setting of light supplementation
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Table 1 The vegetative growth of facility cultivation of bayberry under different light supplemental treatments
4k 3 K 5 R RO K R 28 % (SPAD)
Treatment  Leaf length/mm Leaf width/mm Leaf thickness/mm Twig length/mm Twig width/mm Chlorophyll
1ILYM 104.47+£2.53 ¢ 30.52+1.56 ¢ 4.62+0.24 b 62.82+3.67 ¢ 2.67+0.09 ab 44.47+0.60 a
1LSZ 114.61+5.84 a 33.08+1.01 ab 4.69+0.36 b 75.38+3.11 b 2.59+0.10 b 43.82+0.48 ab
1IYYM 106.04+1.29 ¢ 32.22+0.60 b 4.73£0.23 b 76.67+4.14 b 2.85+0.06 a 42.73+0.44 b
1YSZ 108.60+2.23 b 33.06+1.02 ab 4.33+£0.04 ¢ 79.1742.80 b 2.70+0.07 ab 43.78+0.45 ab
3LYM 111.2149.07 ab 33.78+2.04 a 4.15£0.19 ¢ 65.61+4.33 ¢ 2.59+0.05 b 43.73+0.27 ab
3LSZ 111.8544.00 ab 32.32+1.47 ab 4.97+0.35 a 88.83+4.74 a 2.68+0.01 ab 42.87+0.35b
3YYM 111.4747.35 ab 34.06+1.76 a 4.84+0.42 a 79.2749.09 b 2.84+0.10 ab 43.01£0.12 ab
3YSZ 116.20+1.14 a 33.41+0.43 a 4.18+0.19 ¢ 63.58+2.90 ¢ 2.59+0.01 b 44.50+0.36 a
R CK 97.7242.52 ¢ 28.75+1.04 ¢ 3.99+0.09 ¢ 53.99+1.91d 2.70+0.08 ab 43.37+0.66 ab

VE:ILYM.ILSZ.1YYM.1YSZ FRBHRM BT 1 847 :3LYM.3YYM.3YSZ.3LSZ Fonfkki &4 T 3 347 . LYM. 4ti LED(50
W) 4T s LSZ. 4061 LED(50 WA KAT s YYM. %6 14T (60 W) s YSZ. %9660 WHAEKAT : CK. ANHMEXT R . [7]— 5 $il 5 AN Rl /NS

FRERORZER R (p < 0.05). R,

Note: 1LYM, 1LSZ, 1YYM, 1YSZ means 1 lamp installed on each tree; 3LYM, 3YYM, 3YSZ, 3LSZ means 3 lamps installed on each tree. LYM.
Full spectrum LED (50 W) seedling lamp; LSZ. Full spectrum LED (50 W) growth lamp; YYM. Fluorescent seedling lamp (60 W); YSZ. Fluorescent

(60 W) growth lamp; CK. No light supplement control. The lowercase letters indicate significant difference in the same column (p << 0.05), and dif-

ferent letters indicate significant difference. The same below.
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Table 2 The fruit weight and color changes of bayberry in facility cultivation under different light supplemental treatments

AL & Single fruit weight/g

posi -
Treatment  TEAH] B g PR L a b

Hard nucleus stage Color changed stage Maturation Color L Color a Color b
1LYM 12.03+0.05 a 21.69+0.17 a 31.35£0.34 a 30.09+0.67 b 12.30+£3.58 b -168.64+67.38 ¢
1LSZ 12.82+0.10 a 20.54+0.09 b 28.26+0.28 b 34.83+0.54 b 7.59£11.25¢ -176.58+114.05 ¢
1IYYM 13.07+0.07 a 20.61+0.27 b 28.14+0.48 b 40.89+0.56 a -24.15+23.65 ¢ —48.95+£56.11 b
1YSZ 11.31£0.17 b 18.13+0.50 ¢ 24.94+1.12 ¢ 34.85£1.97b 1.87+13.53 d 35.20+135.96 a
3LYM 11.95+0.04 a 18.26+0.31 ¢ 24.56+0.58 ¢ 34.67+2.44 b -1.88+18.73 d -49.35+78.61 b
3LSZ 10.67+0.10 ¢ 16.57£0.39 d 22.48+0.70 d 34.83+£0.54 b -21.29+16.25 ¢ -160.524+55.93 ¢
3YYM 12.21+0.17 a 18.05+0.16 ¢ 23.90+0.29 ¢ 30.65+2.37 b 16.74+3.69 a -206.07+130.16 f
3YSZ 10.73+0.30 ¢ 15.61£0.11 ¢ 20.48+0.07 e 34.31£0.95 b 19.69£19.88 a -80.16+60.38 ¢
TR CK 12.37+£0.09 a 18.25+0.31 ¢ 24.13+0.56 ¢ 33.05+1.29 b 11.19£11.09 b -112.78+29.59 d
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Table 3 The contents of soluble solids, total sugars, titratable acids, vitamin C and sugar-acid ratio in ripen bayberry fruit

QbR wCRT VR TEPD)D wCRHHD wCAT T E LD PR L wEER O
Treatment Soluble solids/% Total sugar/% Titratable acid/% Sugar acid ratio Vitamin C content/(mg- 100 g")
ILYM 14.17+0.41 ab 12.39+0.25a 1.46+0.06 b 8.49 10.15+£0.65 b
1ILSZ 14.05+0.24 ab 12.51+0.30 a 1.14+0.11 ¢ 10.97 10.15+£0.86 a
1IYYM 14.21+0.31 ab 11.63+0.57 a 1.59+0.16 ab 7.31 9.50+0.86 a
1YSZ 14.31£0.18 ab 11.52+0.97 a 1.2740.06 ¢ 9.07 10.15+0.86 a
3LYM 13.74+0.19 b 11.37+0.32 a 1.33+£0.11 ¢ 8.55 8.51+0.32 b
3LSZ 14.62+£0.24 a 11.71+1.04 a 1.27+0.06 ¢ 9.22 10.48+0.32 a
3YYM 14.34+0.12 ab 12.11£0.11 a 1.46+0.06 b 8.29 10.15£0.32 a
3YSZ 14.38+0.05 ab 12.09+0.08 a 1.14+0.11 ¢ 10.61 9.83+£0.56 b
R CK 13.84+0.24 ab 11.62+0.17 a 1.65£0.12 a 7.04 753142 ¢
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small letters represent significant difference (p < 0.05). The same below.
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Fig. 2 The changes in sucrose phosphate synthase (SPS) activity of bayberry fruit under different light quality and light

intensity
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Fig.3 The changes in sucrose synthase (SS) activity of bayberry fruit under different light quality and light intensity
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