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Abstract: [Objective]l The object of this study was to investigate the effects of exogenous melatonin
(MT) on the growth and fruit quality of peach (Prunus persica). [Methods]The early ripe peach (‘Zao-
mi’) was used as the materials, and different concentrations of MT were sprayed on the leaves of peach
during the fruit expansion period. The new branches growth (stem length and stem diameter), photosyn-
thetic physiology [photosynthetic pigment content (chlorophyll a, chlorophyll b, total chlorophyll, and
carotenoid), antioxidant enzyme (superoxide dismutase and catalase) activity, osmotic substance con-
tent (malondialdehyde and soluble protein)] and fruit quality [related metabolic enzyme (phenylalanine
ammonia lyase, ascorbate peroxidase, lipoxygenase, and polyphenol oxidase) activity, appearance quali-
ty (single fruit weight, fruit longitudinal diameter, fruit diameter, fruit firmness and fruit shape index),
internal solution (vitamin C, soluble solids and titratable acid) content and different sugar component
(total sugar, sucrose, fructose, sorbitol and glucose) content] of peach were determined during the ma-
ture period.[Results]50-150 umol - L' MT treatment promoted the new shoot growth of peach by in-
creasing the stem length and stem diameter, while 200 umol - L' MT treatment decreased the new shoot

growth. The different concentrations of MT had different effects on the contents of chlorophyll a, chlo-
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rophyll b, total chlorophyll, and carotenoid in peach leaves. The concentrations of 100 and 150 umol - L™
MT enhanced the chlorophyll a/b of peach leaves, while the concentrations of 50 and 200 umol - L' MT
reduced or had no significant effect on the chlorophyll a/b. When the MT concentration was 150 umol L,
the superoxide dismutase activity of peach leaves enhanced, however the other MT concentrations re-
duced that compared with the control. The concentrations of 50-100 umol - L' MT enhanced the cata-
lase activity of peach leaves, the other treatments reduced the catalase activities. The concentration of
50 umol - L' MT also increased the contents of malondialdehyde and soluble protein in peach leaves,
and 100, 150, and 200 umol - L'' MT decreased these two osmotic substances contents. Different MT
concentrations enhanced the phenylalanine ammonia lyase, ascorbate peroxidase and lipoxygenase ac-
tivities of peach fruits, and reduced the polyphenol oxidase activity. The order of the effects of MT on
the phenylalanine ammonia lyase activity was 200 umol-L™" > 150 pmol-L™" > 50 umol-L"' > 100 umol-L™" >
0 umol-L", on the ascorbate peroxidase activity was 150 pmol-L"' > 100 umol-L" > 50 umol-L" > 200
umol-L"' >0 umol-L", on the lipoxygenase activity was 150 umol-L" > 100 umol-L" > 50 pmol-L"' >
200 pmol - L' > 0 umol - L', and on the polyphenol oxidase activity was 0 umol-L"' > 200 pmol - L' >
100 pmol - L' > 150 umol - L' > 50 pmol - L', The concentrations of 100 and 150 umol - L"' MT in-
creased the single fruit weight of peach fruits by 13.57% and 14.62%, respectively, compared with the
control, and the concentrations of 50 and 200 pmol - L' MT decreased the single fruit weight. The con-
centrations of 100 and 150 pmol - L' MT increased the longitudinal diameter and diameter of peach
fruits and decreased the fruit firmness, while the concentrations of 50 and 200 umol - L' MT decreased
fruit longitudinal diameter and transverse diameter and increased the fruit firmness. There were no sig-
nificant differences of fruit shape index among the fruits treated with different MT concentrations. The
concentrations of 100 and 150 umol - L' MT increased the contents of Vitamin C and soluble solids in
peach fruit, while the concentrations of 50 and 200 pmol- L' MT decreased or had no significant effects
on these items. The concentrations of 100 and 150 umol - L' MT increased the Vitamin C content by
31.40% and 19.69%, respectively, and increased the soluble solids content by 18.83% and 21.37%, re-
spectively, compared with their respective control. The concentrations of 50 and 200 umol - L' MT de-
creased the content of titratable acid in peach fruit by 25.28% and 19.06%, respectively, while other con-
centrations of MT had no significant effects on the content of titratable acid.The concentrations of 50,
100 and 200 umol - L' MT decreased the total sugar content in peach fruits, and 150 umol - L' MT had
no significant effects. The concentrations of 100 and 150 pmol - L' MT increased the sucrose content in
peach fruits by 10.11% and 17.04%, respectivel and other treatments decreased the sucrose content.
With the increase of MT concentration, the fructose content in peach fruit increased when the MT con-
centration was not higher than 100 pmol - L', and decreased when the MT concentration was higher
than 100 pmol - L', with the maximum at 100 pmol - L' MT (increased by 21.37% compared with the
control). 100 pmol - L' MT increased the sorbitol content in peach fruits by 24.11%. The concentrations
of 100 and 150 pmol - L' MT decreased the glucose content in peach fruits by 37.25% and 26.16%, re-
spectively, and other treatments increased the glucose content. [Conclusion] MT could promote the
shoot growth of peach by improving the resistance, increase the yield of peach by increasing the single
fruit weight, and improve fruit quality of peach fruits by improving the sugar component content.
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Table 1 Effects of melatonin on branch growth of peach

cCGHERZO 2K Stem length/cm 254 Stem diameter/mm
Melatonin concentration/
(pmol - L FL7 Base HE Middle T Top %L1 Base i Middle T Top
0 18.55+£0.50 b 15.65+0.22 ¢ 15.25+0.82 ¢ 4.195+0.112 ¢ 3.630+0.111 b 2.900+0.112 b

50 19.79+0.35 a 17.03+0.40 b 18.25+£0.57 b 4.715+£0.191 b 3.853+0.142 ab 3.520+0.141 a
100 19.88+0.33 a 18.68+0.16 a 19.63+0.13 a 4.683+0.110 b 3.853+0.201 ab 3.025+0.161 b
150 20.63+0.97 a 16.98+0.12 b 19.18+0.82 ab 5.065+0.181 a 4.020+0.181 a 3.455+0.122 a
200 16.80+0.50 ¢ 14.53+0.22 d 13.50+0.45 d 3.995+0.152 ¢ 3.293+0.022 ¢ 2.845+0.141 b

NG PR FROR R R IL ] 0.05 B3EKE, T

Note: Different lowercase letters indicated significant differences among treatments at 0.05 levels (p < 0.05). The same below.

TR FE (R340 2 T L BOR AR A e 35, 7E 4B BE ZIR T
N 50 pmol - L7 B 5 K, B BB IN 17 21.38% (p <
0.05).
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Fig.1 Effects of melatonin on photosynthetic pigment content in peach leaves
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pmol - LB, 4¢3 a & & B0 D 1 0.46% (p >
0.05), g2 MbE M4t R a & B SR LE#
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IR TR % 2= 5, T 150 umol - L A 43¢ 6 8 2 25
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5. WRRRMI)S, 4R a/b (E B0 A 1t
Ab, AR b3S B PRk R R IR N 50 A
200 pmol - L i 5 %} BTG 2 3% 72 S 4, HoR A BRI AR
FX e
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MRS ER SN

SR ZAOIR 5, B AR ZIRE A 150 pmol - L

I, Bk H H- SOD & 5 %6 8 TG 35 25 5, H i
HE Y 0 SR T R, 7E AR B IR E N 50 pmol - L' ]
e/ FR B ZIRE N 50 F1100 pmol - L7, HE A -
CAT iG MBS HEHE R 17 10.33%(p < 0.05) F112.65%
(p < 0.05) ; BB ZIRE 4 150 F1200 pmol - L', CAT
T PR PR R T 23.51%(p < 0.05)F112.68% (p <
0.05) . 74 Z K E N 50 pmol - LA, Bk A H-
MDA & & 500 FEA B 38 n 48 58 3K B T 50
umol - L' Ji& , BE# - F MDA £ 5 5% FR 245 BT ik
o HREZIRE N 50 pmol - LN, Bk i F w]
EAGESMEILEEZER R ERIKE N 100,
150 #1200 pmol - L' B, BRARF i F w1 2 1 5 838
I T X B, B80T B4y ek b T 8.86% (p < 0.05)
8.32%(p < 0.05)F19.81%(p < 0.05) (F£2).

R2 EERMUMHARELEEESEERATMRSEMNEN

Table 2 Effects of melatonin on antioxidant enzyme activity and osmotic substance content of peach leaves

c(HBRZD SOD ¥ CAT 51k wOT A PE & D
. . . . w(MDA)/ .
Melatonin concentration/ SOD activity/ CAT activity/ (me- o) Soluble protein content/
(umol L™ (U-gH (mg-g" min™) &8 (mg-g")
0 839.8+16.2 a 2.973+0.127 b 32.02+2.17 b 10.080+0.180 a
50 651.0+29.1d 3.280+0.114 a 53.61£2.35a 10.340+0.250 a
100 759.9£16.9 b 3.349+0.040 a 23.21£1.19 ¢ 9.187+0.117 b
150 847.8x11.1a 2.274+0.156 d 24.20+0.44 ¢ 9.241+0.255 b
200 699.0+26.7 ¢ 2.596+0.111 ¢ 24.49+1.42 ¢ 9.091+0.181 b

2.4 REREMPRITHERRHIEGEEAFIE
HREERE IR S TR SEPAL W, fEAR B R
WE N 200 pmol - L I f K, O AR 1y 1 42.00%
(p <0.05,%3). BRI APX i M1 K /ANIGT A :
150 pmol - L''>100 pmol - L''>50 pmol - L''>200

umol - L' >0 pmol - L's 4 24 2% 4b ¥ ) Bk S 52 PPO
T PR ) L G R, 7E AR R E UK FE N 50 pmol - L
I I /N BERH IR BRAR T 29.13% (p < 0.05) . #REE R
ALFEJE , B B Sz LOX & M1 3 3 v T I, A Al
R N 150 umol - L' B &2 K, B0 B8R =

*3  RERMRIAE XN GEETE R R0

Table 3 Effects of melatonin on related metabolic enzyme activity of peach fruit

c(HERFO PAL i 7 APX T PPO i LOX i P
Melatonin concentration/(umol-L")  PAL activity/(U-g'-h")  APX activity/(U-g"-min") PPO activity/(U-g"-min") LOX activity/(U-g"'-min™)
0 30.24+1.62 ¢ 56.96+1.96 ¢ 32.54+1.17 a 45.67+0.92 ¢
50 32.59+0.31 b 78.77+1.31 ¢ 23.06+0.10 d 55.944+2.88 b
100 32.49+0.92 b 83.08+2.05b 24.96+1.24 b 64.04£1.28 a
150 3433143 b 94.43+3.86 a 23.75+0.26 ¢ 66.09+2.54 a
200 42.94+0.87 a 69.54+1.72 d 25.45+0.49 b 55.28+1.46 b

44.71%(p < 0.05) .

2.5 HBEEMHRITIIU SR
B B Z R FE A 100 A1 150 wmol - L, Ak S sz B

5T O B A i m T 13.57% (p < 0.05) il
14.62%(p < 0.05) , FL 4 % 4b B 35\ I T- %) R (5R

4). kR AE AR 1A b A 5 R LR & A
ABL, ¥ 7E 8 BB 2 B 9 100 pmol - L I 5K, 0% 1
S BE T 6.28%(p < 0.05)F14.81%(p < 0.05), 7E
BB ZIKFE N 200 pmol - L He /N, B0k R 43 1) ik
BT 71%(p < 0.05)F111.59% (p < 0.05) . 55z
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Table 4 Effects of melatonin on appearance quality of peach fruit
(RO = JYE RSy SR 3
cCHEE R RIAME SRR ARSI R
Melatonin concentration/ . . Fruit longitudinal B Fruit firmness/ . .
B Single fruit mass/g . Fruit diameter/cm > Fruit shape index
(pmol-L™ diameter/cm (kg-cm™)
0 218.9+8.552 b 70.39+2.534 b 81.78+2.488 b 97.38+0.751 ¢ 0.861+0.124 a
50 190.7+6.231 ¢ 68.7+0.746 b 77.15+0.688 ¢ 115.8+3.716 a 0.891+0.118 a
100 248.6+1.077 a 74.8142.021 a 85.7142.157 a 94.78+3.264 ¢ 0.873+0.127 a
150 250.9+7.344 a 74.41+1.505 a 82.26+1.401 b 77.59+1.659 d 0.905+0.125 a
200 157.7+7.339 d 65.39+1.649 ¢ 72.30+0.911 d 110.3+4.17 b 0.904+0.132 a

i T o L 2R AR T 3 2 2 3 S ek P AL 7
HR BB X 9 150 pmol - L I #0500 BE e /b 17
20.32%(p < 0.05) . & A3k R 2 [ T &
EER.
26 MEZMNHURIANSYSENEM

PRI SEYEAE 25 C & Rl AR B 2R 3G n 2 2%
5k 3 (R 5D, FEAR B R E N 100 wmol - L' i}
BOR L BFREIE TN T 31.40% (p < 0.05), EHEE ZIR

J&% 24200 pmol - L I dge /)y, B500) HE ek /b 1 38% (p <
0.05). #lEEZHKEE N 100 F1 150 wmol - LA, Bk
SE AT T [ T B 3 v T IR BN TR 4 )
T 18.83%(p < 0.05)F121.37%(p < 0.05), H 43
MRS X IR 22 . HREEFIRE N 50 A1 200
wmol - LB, Bk R S 1) ] 3 2 TR 7 & o E IR T X B
B IR D T 25.28% (p < 0.05)F119.06% (p <
0.05) , HAp ab B 53 HC B35 % 5 .

x5 HERMURIAIVLENTNE

Table 5 Effects of melatonin on internal solution content in peach fruit

c(RREFD w(ZEAEZ C) wCRTEE ) cCHTRER)
Melatonin concentration/(umol-L")  Vitamin C content/(mg-100 g')  Soluble solids content/% Titratable acid content/(mmol-mL™")
0 7.587+0.060 ¢ 8.363+0.415b 4.434+0.134 a
50 7.665+0.677 ¢ 9.075+0.426 b 3.313+0.163 b
100 9.969+0.669 a 9.938+0.273 a 4.601+0.324 a
150 9.081+0.282 b 10.150+0.598 a 4.639+0.093 a
200 4.704+0.096 d 9.013+£0.227 b 3.589+0.412 b

27 HBERMRRIAEEEAS 2T

B 1B B 2R A 150 pmol - L' A, H4x % ab 2
(1 Bk SR S AT M B ) R Y 3 e D (]
2). HEEEZEUKEE A 100 F1 150 pmol - LI, Bk S s

PSY/

Total sugar

120 - Sucrose

110 ¢
100
90
80
70
60
50
40
30
20
10
0

wA[EIZH 53 )
(mg-g")

Different sugar component content/

SPR

Fructose

Wl B v TS B B R I N T 10.11% (p <
0.05) F117.04% (p < 0.05) , H A % 4b B K T4
MR Bk SR SRR 5 BB B R AR L PR I 2 53 )
B, A5 R SR IR IE D 100 wmol - L IR 85K, B0t

O LA
Sorbitol
a

[ 7] 2 4%
Glucose

c(HREAFD
Melatonin concentration/(umol - L™)
B2 HREBRIPRELFEEELS S ENFI

Fig.2 Effects of melatonin on different sugar component content in peach fruit
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PRI TN T 21.37%(p < 0.05) . #E2E K ALFH 5 k5
WA & AR A 5 RN S AL B B S
TRt 7E AR ZVR FE D 100 pmol - L B 5 K, 4%
S HEAE I T 24.11% (p < 0.05) . #E B R IKE A 100
F1150 pmol - LB, Bk 2R S48 5 4 & S 44K T- X0 1|,
B R4 D T 37.25% (p < 0.05) F126.16% (p <
0.05), Ho R H AP 5 X M TE i 35 22 5% o

3 W ®w

HREFEXEY K BAREER, R
FER I, TEBEHE 200 umol - L' 4B FE AL f5 , SE R 4))
WA KB (T AR W v S U K B A 2 )
B 5 & 354 B & 5 10 400 wmol - L 2 7R HE i
HIRCR . A5 45 B AH LSS 2R, 50~150 pmol - L
0 2 2 AR AR T Y (L0 A R AN T 2 A 25 K
B2 BN HEVE I L 177 200 pmol - L 4l 54 2% U] % 21
HANHIVER . X 3 BLR i TR R S5k 4R 1E
SRARAL KA AR K AR S I E AR — 2 1
AR R AR B R e e A R K, Rk AR
ERM S A KD, [, 8B R 5EY
Z PR A A A A AR P, iR B 2 ]k
LR B AFAEAS 5 01 , e 3G sm | Wk LR I A= &
JIP2 o R R AR B G kAR A A A K T )
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