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Abstract: Melatonin is a kind of indoleamine compound that is widely existed in organism. In animal, melatonin acts as a
health care product for human and plays a role in the regulation of circadian rhythm, improving immunity and anti-aging. Melatonin
has been detected in a number of plant species up to now. And the biosynthesis pathway of melatonin includes L-tryptophane,
tryptamine, 5-hydroxytryptamine and N-acetyl-5-hydroxytryptamine. The key enzymes involving melatonin biosynthesis have been
detected in plants, including L-tryptophan decarboxylase (TrpDC), tryptophan hydroxylase (T5H), serotonin-N- acetyltransferase
(SNACcT), 5-serotonin-N-acetyltransferase (AcSNMT) and hydroxyindole-O-methyltransferase (HIOMT). The roles of melatonin in
the horticultural crops kingdom are not clear enough. In recent years, several studies showed that melatonin has roles in regulating
the growth of plants, increasing yield, activating seed germination, regulating photoperiod, regulating rhizogenesis, delaying leaf

senescence, influencing fruit ripening and storage. The antioxidant properties of melatonin would seem to explain, at least partially,
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its ability to fortify plants reactive oxygen species (ROS) scavenging that subjected to stresses, such as light, temperature, water,

saline-alkali, heavy metal and oxidative stress. In addition, melatonin also involves some signaling transduction pathways including
auxin (IAA), gibberellic acid (GA), abscisic acid (ABA), ethene (ETH), salicylic acid (SA), polyamine (PAs) and nitric oxide (NO),

which form a complicated signaling network of growth, development and stress tolerance in horticultural crops. Recent data on five

fields of “the biosynthesis of melatonin in plants, the melatonin of horticultural crops and influence factor for their melatonin content;

roles of melatonin in growth and development of horticultural crops; roles of melatonin in stress response of horticultural crops,

signal transduction network of melatonin in plant growth, development and stress tolerance” were reviewed in this paper. And the

values of melatonin in horticultural industry were also forecasted. This review presented a summary of the investigations in the plant

melatonin field, and the potential functions of increasing melatonin content in horticultural crops were also predicted.
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Table 1  The content of melatonin in horticultural crops®

Bl Family

244, Common name

1 T4 Latin name

f 22555 Melatonin content

BEPER Actinidiaceae
V5%l Amaranthaceae
KR} Araceae

¥ %% %} Basellaceae
KIT4F} Asparagaceae

- 74£ £} Brassicaceae

N Z4F} Bromeliaceae
44F} Asteraceae
#i7 Bl Cucurbitaceae
PR} Juglandaceae
F 5%} Liliaceae

T )it 2} Lythraceae
B #ER} Musacea
5%} Rosaceae

A JEEL Umbelliferae

7Rl Solanaceae

2k} Zingiberaceae

BRBERE Kiwi fruit
FlI 52 AR Beet root

3k Taro

J =% Spinach

75 5% Asparagus

[ Cabbage

(1% b White radish
KE3¢ Chinese cabbage
FFHIFF5% Mustard seed

A4 Pineapple

THi & Shungiku

I\ Cucumber

1Bk Walnut

774 Onion

£ 1% Pomegranate

7 # Banana

S Apple

% Strawberry
AT Almond seed
Ak Tart cherries
FITEHE Sweet cherries
EA% b Carrot

TH AT Anise seed
F K FPT Coriander seed
FFFPT Celery seed

1] H Z5F4 ¥ Sunflower seed

# i Tomato
§TJEH Bell pepper
22 Ginger

Actinidia chinensis Planch
Beta vulgaris L.

Colocasia esculenta L.
Basella alba L.

Asparagus ofcinalis L.
Brassica oleracea capitata L.
Raphanus sativus L.
Brassica rapa L.

Brassica nigra L.
Brassica hirta L.

Ananas comosus L.

Chrysanthemum coronarium L.

Cucumis sativus L.
Juglans regia L.

Allium cepa L.

Punica granatum L.
Musa acuminata Colla
Malus domestica Borkh
Fragaria x ananassa Duch.
Prunus amygdalus Batsch
Prunus cerasus L.

Prunus avium L.

Daucus carota Hoffm
Pimpinella anisum L.
Coriandrum sativum L.
Apium graveolens L.
Helianthus annuus L.
Solanum lycopersicum L.
Capsicum annuum L.

Zingiber ofcinale Rose

244 pgg' FW
2pgg’ FW
54.6 pgrg' FW
38.7pgg' FW

9.5pgg’ FW
107.4 pgg' FW
657.2 pg'g' FW
1125 pgg’ FW

129000 pg-g”' DW
189000 pg-g' DW

302 pgg' FW
416.8 pgg' FW
24.6 pgrg' FW
3500 pg-g' DW
31.5pgg FW
540—5500 pg'g’ FW
8.9 pgg’ FW
47.6 pgg' FW
124 pgg' FW
39000 pg'g”' DW
1000—19500 pg'g”' FW
8000—120000 pg'g' FW
553 pgrg’ FW
7000 pg-g”' DW
7000 pg-g”' DW
7000 pgg” DW
29000 pg'g”' DW
0.5—114500 pg-g”' FW
179.5—581.1 pgg' DW
583.7 pgg! FW
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IIMTRW], AcSNMT = 558 A7 Ar 40 M A% A0 48 e |-,
FLA5 A B AR 2 T A A0 BT 15 51 ROS,
R T AT 2 5 DRURRL PR 11 A A 340 B 26
MENG %5 P37 2 5 op th 56 4F 7 48 2B 200 T b ia
'~ ROS AR 45 AE FH R pr L. b Ak, 3 kI
R 22 R ORI A T R A I S Ak IR 5 A R S
FIE G, By JE R RO A SV S, I
5 SAL G LA BRI K 43 K

SA FAA 8.31 X 108hm? ShAddt, ot SR F s
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B 10%, FEEHIZFE RN A =P, feah, Witild &
KPR % ], g = AR, e 2 SR 3R
TG 38 A R A ) R, (G S SR nT i 2 4 v
XA (Ziziphus jujuba) « T~ 7% 5 W ZAEY R =
d it O BT L 2R AR AR R AR B X AR Tk Ttk
M7 AR S DR, T4 v el 2 AR 1 T ek
B b X FEE e € T 2 R SR EA T o LT 25T
WIS, LL 0.1 pmol- L™ 4l 52 28 PAGFE S R4 i ] (5
FOAR IO S A e A ER ] 3L
AR N 2R AMEAR R 28 A T R DU
P, WEER T R NE S S ROS; BEAh, AMNERRE RIS
REMOE Na'-K' [ [l e ia 85 ) Bk R ek, 4 dhphia
T K /Na's 7EMHE (Citrus reticulata) P IBFFEAR
FW], AMEAIN 1 pumol- L 4l M 2 AELE R +h W10 i
TR RS, BRI, 25 M Na' &,
PR YU IR AN AR IO T DR A5 38 J5 Pk 4 B i)
i, (R SC U AL E I e, 2R R Ia i 2 I A
5 08, ZEak I, SRR S BN AR L 4R
PEPOL, IR R TSR SR TR A2 PE0 B AL R B i
PE B A N BRI A RGEBATIRESL, BRI
W AR LR E HE (Gibberellin, GA) 5%, I
il ABA {55, MRk £ Wpia T o R 7 1 K 2 5.
R 48 h RIAT 53 1) H 25 N YEAR R =R R, IR H
SRS A Rl Y A= i) i N i
R ILDCIAGRE A n) 3% 745 A IR I 41 2R
R R SR B T AU, HANERE b
PR ERE N 1) H 25 R IR AR R AR,
SEFRRE B AA ER A T 1) H 2540 i & O B Al
AN, WERW, AN N 0.5 pmol-L' KR M2 hE W
PE IR TE ER hE S AL AR, RO AL,
P PR RGUSATIRPE, PR AR Na™-KX
A0, X e AR R B SR s e SR SR B (13
BRAIE T A Eh B X e 2 AR BRI Sopr e it 7 3
S EE B
4.2 HREZEZEYIIERINEIRE

MAEK KGR AR Z W R g
M A EYINR . TR BRI e, s
KR (Salicylic acid, SA) « R (Jasmonic acid,
JA) . 2% (Ethylene, ETH) #1 ABA 45 Y5 %4
PEN A [N TR, KRR R AR SA.
JA SEPT PR AE Y IE S 5L SR BAE, Y
AR R .

FT8F 50 4 w11 s 3 B0 B0 B ) 8 2R iR

Pseudomonas syringe pv. tomato DC3000 (DC3000) 17
AP R T AR R R AR, R R R
995 I8 ] il R T AR OO, At i R S 2
A AR A R HE A SR ek, BLACH SA F
ETH 155 W0b (B AR R R i ek, B Wl 25 PR
ARFERE s 1M /NG RR 22 6 SA R ETH A5 5 #5511 npri
ein2 Ml mpk6 FAMKTHURIG FHCER, WIHRERY
SA Fl Eth {5 5 /2% VIR, LEE 255t &I
FUTE TR A OCBERE Rl SNACT 5878 J5 % DC3000
UM EIERL, HAZ AP RA SA &7 KL
HAHDGIED] (PRI ICSI R PDF1.2) Rk & B HLT
Sy AR RIREAR . TITAMRVAS INRE R 3R G TE E SA BB
BTN (nahG) WPURYE, HIR AL snar SRR
RN RIS Sk, AMERE R 3 Al ub i P AR 5 R
H (PRI BIAWHIF NPRI 40 M5 i # 21 40 A%
IXLCUEYE T B AR R KA SA 1R IS S5 S )
(o [ . SHI A5 5t ], DC3000 12 444
MIV)E, REfCUbRR B ZF NO &M m, mahEs
R AR RIS 3 NO 774 JF HAMERRE 2 5 NO
AbFRAU T T RE R B LU, IO S SA fF S AH
KII B L A (1) 235 . X U] NO AR D HR B = 10 T iE
59, B EMRMAG, WHRERY SA ZH
W55 W4, BRI RIS R R 5

IR SA 55 SRIPURPLEISL, LG
HZ, A MBESEL S HRBTR L RN R4
A FITORPLEIS . ZHAO W5t i, HPJFHE R
AL T ARk A I ) A A R A T, 0 A
JH BE AL BTG, R REHEAR Y, BB NORAE. T
AR PR U T 1 A0 B A A i 1 B kAT 4
B AROHE R B K 8 0 40 1 B 1) 5 B2 0L 12E 9 JIE
JEULE 4 S BE PR TR, R PR 3R TE 55 4 i B 4 kA
SERIR T T RBORTE . AN, YIN SR I,
AMJE AR TR KRR B AR B 3 — U JE (Marssonina) 51
FR30 B R0, L S LB O AR TR R B L4 K
I3 J 20 ML P PR A I IR S AR S48, i e R &
g NN AL R A N NN B R EPS
T R 17 AR A2 PO 12

5 #HMEHRALKEWMERLZBMME
MERIE ST ML

1 SR, HRIRF (R ) A K 0 T 1 o
IAA MG R eI R K, R
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SRAAEK . MRAAERE A RERE, BR

SOOI ISAL 1), ERRR R TAA KA —%&
(Rt U E N 5 RIS S Rtk e

TAAI7 WR3E, T TAA17 GEPRI A K 2245 50 XA
MR EARERR T IAAES . X — s, 8
PRZFN TAA [RIFFAELOTIST, A AEAE 5 R 1 o
HEFTFAREY, BERTEE SN ER AT
P2 HAT Lk TAA BEIZ SR /e R, 4k,
W FEAEF R TP 75 T GA & It ABA
A GA A B2 32 0 (R kA KR SE IR 2
%, M ABA WEEEFHFREE. HALEESR.
GA F1 ABA Z I8 )56 7 HEHAX B T & 2R ke, Wik
W2 &R SC R LU 25 AR RZ I PUE D)
BER 14417 01 Zh BELERIPIPIIE E T mE TP, 2
TINA, PRE RGN SR RN, dEFE R AR
ARG T, P R R A PR R M )
Ae 2 AR T B3 22 i R BN g R
R RESE LT C AR, 3K SN 55 18 AR L A
BT RREE R e R, e E AR, 5
— AR ] B R R A S T AR 0 AR S A R
ETH (R, (et SRSz pldd, FF3mp i il 2

M, ETH MY d 3R E, XUT 517
SCEE BN M SAFAE T JE . BH N, BRI RS
1) 22 AR P ) BT H AT R A I 0 A ZH R348 1 1R I
TR PR, X T A B oo A AT R T
T8 LR850 UE o

PAKE ol 30 R 2% 25 22 T ol SRR % 175 AL A0 A i
42 W (Polyamine, PAs) FlI NO. ifii PAs f1 NO 4
o HAT RO ONVIE PR F S, AR AN ER IR /N3
TRV, MNHAESR R T . BRI
TG N N 2RI A, IR
HREEZ A SHURMEL Bk A AR R R
774 NO, H#F%E NO 1A FHE S . & LTEWIT
R, MRS T2 8Pk, NO & PAs (1)
TUHE S, HAEEE B S PUAL R AN I 2 5 M)
PUSAE S X, M4k T HATH AR
—PAs—NO—->SA—- U 3L K - Pr kAT 4
MR SPAs-NO-HUEAM R G —ROS i Br—AELY)

Pra g’ WA SR, AR, FRIE X4
BEALZURHLMRAL ), R 3K 55 ROS 2 ] i H2 i )2

PO Sy LA TS PR ARA A T DTk Si 4k, Al
PR ] R e S DR A B AR SR D e R A

i ol b 2
2t Nﬁ t%
> Polyamine ¢latonin
l l IR T
N Transcription factors
. - .
Ly LS $5fult J2 V. Direct reaction
Nitric oxide YU R G Antioxidative system
, o1 1 A1 b %E Senescence: SAGs
: iR B eS EA L 7]/ 5 R ik SRAHUBRATZR S -
7 i i 35 M [ L[] aE] . .
elkff.ﬁ]l"lzf t —> Defense—> Biotic stress €—  mechanical tissue é_.J.‘ i 3 P ﬂ&m.: Cold: CBFs. CORI5a
Salicylic acid genes tolerance strengthening 1ress response 4 ikt Heat: HSFAs HSPs
ey genes 12 Drought: DREBs. CAMTAI
~ b Saline- .
_| 14417 | Senescencei ! 560 Saline-alkali: SOS. NHX. HKT
N l IH-41 2545 )i Chlorophyll biosynthesis ek [ A B 5 A HCHAEE
HRRAR = g J64 11 Photosynthesis  €—— . Preserve the Abiotic stress
Melatonin| Bt integrity of cell
. tolerance
Auxin membrane structure
{2k & 2F Germinate increasing
FREFEN A ety | AR Growth increasing
Gibberellic Growth {2k KA Root development
acid stimulating | =4t Yield increasing
) It s PR ff Storage and fresh keeping
it v 2
Abscisic
acid
245 1 RS AT & A L
Ethene Fruit ripening Quality increasing Increasing yield and quality of

1
Fig. 1

horticultural crops
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The signal transduction network of melatonin in plant growth, development and stress tolerance
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25, WEEEHIER (S4Gs) Ffiif 20, C-
FEREYE T (CBFs) MUK NIER (CORISa)
BT A T BN T (HSFAs) & A
(HSPs) $4 i PRI BRI s S5 g )3 J A 400 52 TR
(DREBs) F+ il fitk e (CAMTAD #HI1)
M EPET B Na™/H R Sk (SOS) « Wi
Na'/H'Jz [f] #6184k (NHX) FI Na#iz{k (HKT)
AR AR B PE SRS, 2 BT, BRI I L
5 4 I R G I T R I SRR LRE ),
T IS T AR I A7 TG 2R AR KA

6 HiEE5RE

BARMRRR AL T DAL, (LB R ERAE
HDAN S AR, HRAT 2 420
hERCE S IR, JE, b, 8L ST ZY
ART PR R, SRR ZE IR
T e 3 AR AR TS T A R R b 2R
{HRR B R AR PR 2 BAT R TR e, A
FHFE DR G 4 BOR A TR THRETRR BB JR 38 35 v e A
T B 508 SR AR 1P 4, W RERR I A K E
ok — 2 AN . fail, EH M AEBNT
RTHEEEYAR B R G E: ONHHL )8 50
T ES R B 1 R TR R B O B P S B
AR IS B ke E A E Y 8 T RAE . A
SRR IR Bl 7 ] A R R R O B A AR R S
RIE, ARG R SCHE R BT BRI SEA_E b TRRE R
o A SO0 R (K S TR s 1 A AR A 1 3 3R
REL TetR S B R A OCHERE A, 75 Tl 207 i K
WO — B TR0 JLEAT 5 5 0K, W3R R MUR 7
(Y18 2R 2 i QA U g I+ SR AR R R4 i R PR 3
BRI RN, EMI%REEER, K CRISPR-
Cas9 0 [l A HEAT 4L 1) B DN i i, QTR S5 B 3R
(1 el 5Tl o

A8 TR R T TN A BR AL AT S5 1) 0 A (e AR
o 75 HARIRET D EOR AR e s B iR 1) e 24
PR MR A KA PSP LBR BT S SR
REA A A AR G R B R 2
bl AR s DU I B vk T AR R ER AN
— PO AR, BAT R MR R B
TFRAA T AT AR 2t il EAEPI e A K, S il
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