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Abstract: ‘Shine Muscat’ grape (Vitis vinifera) was used to investigate the influences of 5 and 50 pmol-L™
melatonin treatment via soaking berries or watering roots on berry quality. The results showed that com-
pared with the control (pretreated with water via soaking berries or watering roots, both melatonin treat-
ments via soaking and watering increased the endogenous melatonin content in grape berries, and 50
pmol-L™" melatonin was more effective than 5 pmol-L™" melatonin at the same treatment manner. Watering
roots with 50 pmol-L™" melatonin significantly increased the weight per 100 berries, glucose and fructose
content, and watering roots with 5 pmol-L™" melatonin significantly decreased contents of malic acid and
tartaric acids. Soaking berries with 50 umol-L™" melatonin and watering roots with 5 and 50 pmol-L™' mela-
tonin led to more than 3 folds increase in the total content of berry aroma, which was mainly attributed to
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the increase in aldehydes and alcohols; additionally, the contents of characteristic aromas in grapes, such
as (E)-2-hexenel, hexanal, nonanal and (E)-2-hexenol, were increased significantly by the above treatments.
All of the treatments increased pericarp hardness and toughness, compared to the control, however there
was not significant difference between different treatments. The principal component analysis showed
that 50 umol-L™" melatonin treatment via watering roots imparted the largest effects on berry quality, fol-
lowed by 5 umol-L™" melatonin treatment via watering roots.

Key words: grape (Vitis vinifera); melatonin; fruit quality; principal component analysis
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Fig. 1 Endogenous melatonin content in grape fruits
treated with exogenous melatonin
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Table 1 Effects of exogenous melatonin treatment on the aroma types and

contents of characteristic aromas in grape fruits
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G5 706.10+23 46" 130.57+2.42° 6.48+0.86" 2.9140.09 - 836.03+23.81°
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Table 3 Eigenvectors and loading matrix of the first three principal components
PC1 PC2 PC3
ATGE (=L AN

REAIE ) £ Bpef FHAIE ) 5 B ff FHAE ) 5 240
X, 0.314 0.915 0.180 0.328 0.047 0.085
X, 0.273 0.797 0.308 0.560 -0.114 -0.207
X; 0.338 0.987 0.056 0.101 —0.065 -0.119
X, 0.340 0.993 0.058 0.106 —0.016 —0.030
X 0.338 0.986 0.068 0.125 —0.055 —0.101
X 0.333 0.970 0.057 0.104 -0.014 -0.025
X, —0.197 —0.576 0.010 0.018 0.334 0.608
X -0.013 —-0.038 0.523 0.952 0.031 0.056
X, 0.040 0.116 0.530 0.966 0.061 0.111
X 0.071 0.208 0.425 0.774 —0.138 -0.251
X 0.268 0.782 0.205 0.374 -0.220 -0.401
X, 0.147 0.429 0.401 0.730 0.286 0.520
X3 0.049 0.142 0.122 0.223 0.505 0.920
X4 0.189 0.551 0.414 0.754 0.072 0.132
Xis —0.105 -0.305 —0.081 —0.148 0.482 0.878
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AR RERERE . PR R K F 990 s
(2 TSAb T, UERAISA AT IF IR . . FPAERE
SO IR . SR 1Ry B 1R G50 4R 2, i G50
Aab Ko ] 2 S ST T RS SR E ROK

T4 RABANEZREED

Table 4 Factor scores and comprehensive scores

Kb F, F, Fy F He#4
JO =2.77 -3.64 —0.34 —241.96 6
GO —2.32 -2.78 —0.13 -194.71 5
J5 -1.07 1.39 2.89 7.43 4
J50 0.82 0.13 —0.04 48.84 3
G5 1.36 3.29 -1.47 130.94 2
G50 3.98 1.61 -0.91 249.47 1

MR B A — PR BRI, DE TR
W, RN FERE RR AR, ATEAAR P 4R PR E KT ZE R
FEERIRE, HEMIKE BT, IRER, 52
e PR AR R B 4 4 R S B AN AR B 2, 3 T AR
2 P R R T S S T AL L R
WARGE HRGANMIR RS, BB BRI
REIRAS, PEmEVE R, R EEZ LB E2004).
ST, R R N ME R R B R T
B . AHE TR, SFI50 pmol- L™ fry 4l 5
AEFRIIRT; TR SCHE A R . ML, SRR
FRACH IR 2 BLC A A, E S R T R SE AR
RAGE, JFHEZRTHER RS RAT R b S-F2
i UL K AR 38 21 2 ZEARU ™ 2-FR AR R A
EEFINIIE2017; 7~ RUkZE2018). (A, &
iz B R 3R AL BE T DA S IR v e 4 R SE DR fR E R
e

XY R A R R R A T 5, R S BR
KRG G BRI B E R R, R,
HIFIBSRFL - LT B R e i i, SR Bl
PATET, HUEA R, TSR R WAAE . B
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AR, THRESFERLESD R EEHRAN
B, T IR SRS s B SR SRR L R IE R SR
AR PRAC, KL R T (2 E2017) . H A,
A HF 7T 2 W N A 0 A K 5 77 GAL AL CPPU AT
DACK AR ) SRS A& SR R R A R (2R
2017), KT iz FH /MG AR 2 20 1 R s dm S i AR
R o FEARBE T, SMEAE A 2 A0 R
EREBLESYI SR, RPBERSHEEES
YR A A R B T EE R EA . SundE
(2016) KB, TR LB ERMIE, 55 &M
WD o (1) % i TR S 225 A, X 5 I A R R R R AR
BT RSN A SRS K. Liugs (2019b) & I
WREEZE R T AR Sz CoT AL,
SIS A GG Sk A A 2L ARG LA S I o ik
RIS RIS [Hk, R R AT DLE e m A
AR O BERE v M, 18650 0 A R S AR, (2
RSP EFESMBEN G R G R, GBS MEE
MR, AT LA R R A R S E SR AR R AR R
(7715

TEATFLA, AMFHE A AR = 1 %) s
(18- 0 R Fe b, (HAR BB R B FIE 516 it
MANERE . A RRY, 2N SHRERFZNE
SRR, AME AR R AL R T RS AR A
WAME 555, HiZigm R0 B RN EERE
5 NIRRT A RS T A [
VIS5 EREIAUR, 15 T AR R IE (Xuss
2017). WABFKIL NGS5 R LA S
Z AR, P 20 b 3 25 SR S R vt . 28 T
SIS (6T R, HEMA-3-BE R B 2R 5y
MR ey RS L0 A B AT DL 6 4 R A o
PN S B AR M 6 FE IR /) 2234 (Becatti®F2014) . iX 5
AW e AR IR B 2 Ak FE Ot A 7 R S A v R
V. AN R R — B, UL 206 1T RE R AR
FHRFmRLMAMNS SR T2 —. A, 5%
T, B A FR AL H X I VK 1 (abscisic acid, ABA) R
AU, MR BRI I T 2T
ABAF &, (HABAKLFE I A 520 21 Py YR B 2 1) 25
H(Fu%2017). ABATEH &) Rkt B 20
#AEH, HABAKNIRE 5 550 20 IR 78U (Pi-
1atiZ£2017; SunZ52010), [k, 4R E A fEiET ABA

SHAMBERAT LT IIRE, S5 LIBIER, 5
RS . 5 E, AR R AL B T AEiE L 5 ABA.
LA FA BRI ELA R % RS Bt i RS dh
JiR, 07 B R ER B e SR SR 5 1) S R R
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