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Effects of different supplementary light sources on fruit quality of Red
Globe grape under protected cultivation

LIU Shuai, ZHANG Ya-hong, LIU Xin, YUAN Miao, BAI Hong-xia, HUANG Jia-jun
(School of Agronomy, Ningxia University, Yinchuan 750021, China)

Abstract: To explore the effects of different supplementary light sources on fruit quality of Red Globe grape under pro-
tected cultivation, eight-year-old Red Globe grapes were used as the experimental materials. From the beginning of germina-
tion to the maturity of fruit, five different light sources (red light (R) , blue light (B), R: B=2:1, R: B=4:1,R: B=
6 : 1) used for light source supplement, and the treatment without supplementary light was control (CK). The effects of dif-
ferent light sources on photosynthetic characteristics of grape leaves and fruit quality at maturity were studied, and the best
supplementary light source was selected based on principal component analysis. The results showed that compared with the
control , all the five treatments could improve the photosynthetic performance of grape leaves and fruit quality. The longitudinal
diameter and fruit shape index under red light treatment were the highest (29.87 mm, 1.16). The solubl solid content pH
and reducing sugar content in fruits under blue light treatment were the highest (19.3%, 4.14, 179.13 g/L). The ratio of
solid-acid and anthocyanin content of fruits were the highest (5.49 mg/g, 0.16 mg/g) under the treatment of R : B=2: 1.
The sugar-acid ratio of fruits was the highest (49.79) and the titratable acid content was the lowest (3.45 g/L) under the

treatment of R : B=4 : 1. Principal component analysis was carried out on fruit quality indices such as anthocyanin content,

longitudinal and transverse diameter, soluble solid content,
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BEEWHE FHRARPFHEEIH (31360493)

BB (1995-) 5B BEPTHIMO B+ BF50E , £ E acid ratio, and the optimal B>R : B=2: 1>R: B=4: 1>
Wt RE Y IR JEREEST . (E-mail) 545371422@ qq.com R>R : B=6: 1. In conclusion, the bule light can be used

EIEE kW4T, (E-mail ) zhyhcau@ sina.com as the best supplementary light source to promote fruit ripe-

reducing sugar content, titratable acid content, pH, sugar-



950 o9 &b 2 W

2021 4E & 37 % a4 WM

ning and improve fruit quality of Red Globe grape under protected cultivation.

Key words: grape; light quality; photosynthetic characteristics; fruit quality

i ER A A (Vitis vinifera L) A= K LA 5=
R A A & A A e R R AR A AR IR
Jit 7 2 i LT, 1l Ay A 2l v R A A 7l R 1B
A, H OGRS R R A AR R 1 RS A
DG T 2 o e A A B2 L T B v A R B 1 2 A
#0ET E E A IR X A & R T
Br, BABRES G HOGIR W EI , 38 5 AR IS 4
hE, HEREEEEYY ERk L R Tk
a8 N | 1 2 AL a9 O
TR A OGRS S 36 R S 8 o 60 R A
AN —F, T e SRS B AR (R, T 2T
BRI H A Xt A A ol i 2 Bk s L B,
A e TEESR BURR e A1 2 A 4 2R S 0T B e SR S
Jit, ik — 04 v A AR R 2 TR

e EE R & AR YL S 2 A
BRI KA R ARG
SR Y B P B AL EL RY, LED (Light emitting di-
ode , ZIC A ) #DCIE BB N G EREE 4
Tt A A P R B B sk SO A B
FEER AN ASGEGE T BB A 40 4 RS2 o, H
H AL PR S R R B B b i e, SRS
SRSCHURL TR RO LE, B OSCRENY BT R R, U
AL PR AT L 9 ek o A R AR e 4 SR S 1 T
PEETEAY) G0 R RIE 4 & i, BERORUEE " g
IRy R BN FELLIGAN DG AT 25 4 e e 4 110 2R
ST, WA SRR LR GO A R TR
R ERER R AR s SR B, A G R
TR AN I 28 b T ELE O X G ORI
G TRIIP R X 2L b 3R o 2 SR S il A o i B
PR AL A i

B LED HoR By & &, LED SG ok £
$ R FH TR B o AR DR T 0 X A
BSEANEHET TS ARDF SRR | B A
[] e B 5250, WF 5 X 4 4 i Dt & A A
SRS BT RIRE I | H AL B AN ] D6 Y AL BRI 4
(A R B SR SR8 % il o A8 AL R, I %
A SR PR IEAT b SR BT O IR AR L, LA
1010 1 1 21 M R A 0 B AN O 3 O T B AT
¥ DX Rt 7 7 S A R A B o N 2 A AR BT

AR SRR
1 PR
1.1 iKIEH#Y

I T 2020 424-9 H T 77 5 K0 3 3
2GR 15 5 B BH 25 A 8 H O IR 2 B Py
17(106°16'E,38°20'N) , iR = AL Rg 5t , R P4 & 1),
RVGKE 90.0 m, FILES 9.0 m, A& 4.5 m,
TR R A SR (PVC) o 2 X b i
KBt A, U2 B Rl 25K, AU T4, 2K
b AESEHH BREER2 800~3 000 h, 4RI IR 8.5
C AR /K & 200 mm 247, JCFEW) 185 d 247,
AR+ IR OB E 8 A
21 M BR 7 %5 ( Vitis vinifera cv. Red Globe) , ¥RATHE Ry
0.8 mx1.5 m, RAETMAR LIE, mdtikm, Mg
e, g (H) A TR LA R
1.2 Rt

Bt 5 FOAREDGIRACEE, 752006 (R) (6
(B) L6 (R:B=2:1) 2L (R:B=4:1)
MLP (R B=6: 1), AKX (CK)
RIS HTH LED AH AR EAT Hh BRI 17 8 A s A FR
owlE, V1% 45 W, 060K 620 nm, #GIE K
435 nm, 2L AR R HC 9 200 | 5 6 AT g
I 72 BRAET, 53 6 /NI, BEAS/NX 12 BE L3 IRER,
FAMEFRBEANELT 6 35, AR B R 7 30 em Ab
EANEKT USRI RE A B AT R | 45 Ak H A
JRGRE T RGN B, 38 2 R T S R LA
PRUEA A PR R 320063 5] JFHE bR . A A
I ZF IR OG B 2 AU A5 R, K8 £ 00-20 : 00
PTG, A ER OB RREE A 200 pmol/ (m* - s), F
WS 72 d(F ) ZAE0E 112 d (RAIN) ok
FELBERG 10 d SRAE 1R, HET1oREE 5 IR, REERT3E
JBT e 454 1 BH PR T AR BE R b R R, BEMLEURE
B FRAE 200 KR, SRAESS —2 TR0k
i RSP ARSI EDE Y & & pH 8 R
Wi AT R S I, — TR AR, T
-80 CVKFALRAFFIN
1.3 MEMBSFH*®

A FEARIE (LA R GFS-3000 fE#EAE



X IMEE AN R G IR AN G X B L1 b IR A 8 S S B B S R 951

B AL, T A A L ], B E R 9 1 00—
12+ Q0 5 45 4b R 4 — FTC 4 A9 LB A A9
AR (P,) RILTE (G,) M| o, E
(C) FERGHER(T,)4 Tidghr, BAFMEA L &
3Bk, BEbk 6 WHEE e BOFBIME . o J5oRE & I
FE BT T 5 ml, SR FH 2 MG A0 2 I (GB/T
15038-2006 ) il 5 ; AT ik 2 W2 2 kil . BCA 9 9T 5
ml , 5% 2 803 72 32 ( GB/T 15038 -2006) il %&£ ; pH
I . I 451 2 50 ml, % 20 1 pH it
(KedidGT-6023 ) W #j % 1t pH; AT TERDIEY) & &=
E KT (ATAGOPAL-1) & ; BT
ZoRIE SR 0.5 ¢ WBARIR S HREE S, R
pH /R 225
1.4 HELE

R H SPSS 25.0 47 7 22 40 Fr e 84 4 #r
JfR H] Duncan’ s 47 Z HE I, FH Origin-
Pro2019 #RAFHATIE R, B85 340 V- Y  br o 22
FAAS R B 37 45 Ab R 25 53 2 3% (P<0. 05)

2 GRS

2.1 AEAMSEAEX IR E F A AL SRR
=210
5 FbEAL B £1 M ER 4G A BOE S R

18
16
14
12
10

- 5)]

HOLETHEAEP)

[umol/(m?

T T T T T T T T 1
o

- 5)]

ARG

[mmol/(m?
—
)
S
T T T T T T T T 1
[¢]

CK A B C D E
b

R EZES(E 1), 206 8 a2 1,
L4 - 1 2Lk - 1 AN FRAR HE CK 4 5 2 1
TR s G R BR300 R 24.7% |
38. 8% 36. 7% .56. 8% 99. 0% , W 4 AR AE
ZIH566 ¢ 1 AbFE R B, o 13,25 wmol/(m” - s),
0 THALAS AT, i R )78 s s R A 20D B
T, N 3.04 mmol/(m® - s), 4 CK ) 1.42 %,
R T HA A AL B HUCOh DA P 216

1 ACBE 43502 CK Y 1.26 /5 F0 1. 19 4%, B >
)T 8 35 25 5 2T W2 < 1 AbFRAIL 4 - 1 Ab
M5 CK IR EES, AL FEELE
6: 1 AbF T i, 0 154. 19 mmol/(m” + s) , /& CK
() 1. 88 i, i35 i T HA AL B HOR M 41 #0k
401 L006 LTWEE2 1 AR TR A3 BIE CK Y 1. 77
ff 161 £ 1. 48 15 1. 41 1%, Jfla] CO, Mk BE A 0
QO R i, M 351,78 mol/mol | i 3 T HA 4%
SRR HCRLTE G2 - 1 4006 L4 - 1 b,
3l CK Y 1. 17 £% 1. 12 £% (1. 06 1% 1. 04 £, M
ZIHEE6 ¢ 1 A CK 2R AR 2063 Tt
RO ZE S R B i, WAL BR R M R A M) CO, vk
JEfe i, 2066 ¢ 1 LB I B s A R MR
LR E . SRRV FEDCEXT LR 4
GE FEE BA AR R 2

4.0r
3.50 a

3.0F b be
25 d
2.0
1.5F
1.0F
0.5
0
400
375} a

350 b
325}

Y
d
300
275
250
225
0ok A B
b

(1)

e
[mmol/(m?

"S)]

2
#
o
(<)
ol

T

T

(umol/mol)

T

HaICO, M (C)

T

Il

CKAAME; A YE(R) B HEYE(B) sC (R B)=2: ;D 4HG(R: B)=4: LEAEE(R: B)=6: 1, AFFRFRRAHE

25 (P<0.05),
Bl1 TRELAIEIFHER Rt AR

Fig.1 Effects of different supplementary light treatments on photosynthetic characteristics of grape leaves
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Table 1  Effects of different supplementary light treatments on
grape appearance quality
fham PRI Pz Rz BB
(g) (mm) (mm)
CK 9.36+£0.31c  27.80+0.53¢ 24.46+0.28b 1.14+0.08a
A 10.27+0.24ab  29.87+0.42a 25.76+0.44a 1.16+0.03a
B 9.48+0.22¢  29.03+0.43ab 25.67+0.23a 1.13+0.06a
C 9.98+0.27b  28.23+0.42bc 25.91+0.24a 1.09+0.06a
D 10.17+0.12ab  28.71£0.53bc  25.70+0.41a 1.12+0.03a
E 10.48+0.23a  27.83+0.43¢  25.81+0.24a 1.08+0.06a
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Fig.2 Effects of different supplementary light treatments on the contents of soluble solid and reducing sugar in grape fruit
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Fig.3 Effects of different supplementary light treatments on pH and titratable acid content of grape fruit
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Fig.4 Effects of different supplementary light treatments on sugar-acid ratio and solid-acid ratio of grape fruit
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Fig.5 Effects of different supplementary light treatments on
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Table 2  Principal component analysis of fruit quality evaluation

factors of Red Globe grape under different supplementary
light treatments

For PCl PC2
FRIE(E 6.797 2.021
75 22 BTRRAE (% ) 61.794 18.375
BT 5Tk R (%) 61.794 80.169
HEEGHE 0.815 -0.262
[ R Lt 0.968 -0.014
Bk i 0.583 0.473
Yz 0.118 0.913
M 0.682 0.524
SIBFEL -0.279 0.768
ATV DR Y 0.913 -0.012
A T 0.948 -0.148
A E R i -0.940 0.061
pH 0.865 -0.059
BEIR 1L 0.967 -0.042

*3 AEMELEFERRESIERN
Table 3 Comprehensive evaluation on the quality of grapes under

different supplementary light treatments

WA GNaR ot Sang
CK -4.92 -0.74 -3.96 6
A 0.02 2.09 0.49 4
B 1.82 -0.02 1.40 1
C 1.69 -0.92 1.09 2
D 0.64 0.34 0.57 3
E 0.75 -0.75 0.41 5
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