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W R A K 22 T 2R 2 S TR 2B A E Y AR )2 [ oK o A S =, AR 38 i o X e VR0 2R 2 5 A S ) ) s a2
I AR Z822271018

E: vA—4F4 458 (‘Frontenac’) %] Z] (Vitis sp.) & BATHEW A XM, #1585 mmol-L' NaHCO, 14 4L BT %) 2] KRR % B A%
Z2E. 5-BERA2-BIAREE AT NOY R, FFRATINR REAR LA, AR AR E AT A T A AL AT YR
B TFAERE THEMALR R LG A, LR EH, NaHCO M85, FHR. Efoot b o4k B E 4 FEK, R AnE
PR K, R AR A PS-R GRS TR E I, R Z X R ZW2-2 AR 2 £ AR P K@K, 20T H + X
FAE; NaHCO M A T, SMRAR B FX R EIEKT vT 7 OF 7 A FAH,0,8F, 3§ b T A HEL R H T isbeds . Tistk
EO IR A, BAKT oA ¥ Na' &8, (28 m Tot A PK' 45, 254 IR E T NaHCO, M8 T # Fot A & VvN-
HXPF=VHKTR AR e R A, 42 1, BIE TAR A& AR ZZRMFATIRY RS- e, Fre i L3ia sy, T2t R $iF
B A WA, AT HEIEER DR AT, it LA B FAHEE G VWNHXPA VVHKTR %R B 09 R GA, @ iem & F 14,

H % ENaHCO T JE A 6915 E .

E52F: FF); 42 2 & ; NaHCO,; A W55 A 47, Na'; K V'wNHXP; VvHKT

F [ R0 56 %5 (Vitis vinifera) 1 7= X £ B 434
FEPEIL T R A T R X, POt i AR 1 K
o, L3 G X T T Il 2 70 ) R el e T, A R
BRe b OB A, ER B E H S DU £
Joly 3858 A ) () e T B DR M L (FLazE S 5520 15),
LRI QT &% At 4 2 Pk b 4 9 LA B B RS
= o

TR (V- LB E-5-F A 2L (U i%, melatonin, MT)
IR AE A (Bos taurus) R AR A R LR — Aifi =
Y BRI E . 20 Z90F LLE A
RIABRE R AE = S 2 ARAE, I HATHM
9T 22 2 4B R 3R B 8 T, L JE R R R ) AR
DIReA OB RIS . R E R AN
TR, AR, REY P
HE R EEMEH, AN R R, R ZFWT
BRTERAGE I g . (R AR K&
B85 R Z51F H (ArnaoflHernandez-Ruiz 2009a,
2015; Koyama%52013), it B A7 G2 il i« AIGIR -
T8, o, REA. ELESIEEY B IE
(#5757 %52013); HEEA K D fe 2 N —1E D)
LR AHRAE A P AN A1 TR S AL ) 38 (Dubbels 26 1995)
R M PTA LR ) R Bl T EHE R E
FET A ARG EE A S . SR PR
A G0 52 E AT B2 R A H A 1 1AL
2kl H IR AE D RE SN (Galano%52011). B

THUEAEATIRESN, H RN HE R ER 0 H Al D) RE R IE
B, B, mEEZEQI6)IM RN, JELE
FEZ RS B I AR IR P8 T &l (Pedicellus melo)
LBV T ) B LigE(2012) IR AL R 3N,
Eh BB T B Z R R BR 2R AT AR ) b i 3 (Malus
hupehensis) > B EF 7 AR N BB 1147 =5
HFEF(2017) LA R B A1, A AL S50
T A8 B 25 7R B 30 FBlh 38 ) e B % 2% i NaH C O,
o8 A FH LR A 4

AR HY IR B T AR R 2 AR08 42 R AR
A B ERNaHCO, /B T 5 % v i 23R 1)
FRARFIRT G RS (photosystem T1, PSITE M 1361,
15 Bt A B 1 1 S (reactive oxygen species,
ROS), 4EFFIE FR G011 58 BEVE (R IE562017), 485K
Bt — P 5T R SR Z AR B h b A T B e B DA K
AMIEAE BE Z O R B i R B IE R T T FINa
KPAi7 R R M, RIS 1 FH A0 IR AR B 2R 2 A i 4 1
PR 6 W 38 1A F L, 92 7 b4 va 8 5
ERBU I R 32 TS 25
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MREREE

1 R 5%t

A T20174E2~5 H A8 th AR AV R 5 R R X
Tl 7 ] [l A B N AT o I K — B
% (Vitis sp.) ‘487 (‘Frontenac’, ‘89°x‘Landot
4511 —EE R 2 (E420.8~1.0 cm) BT B 7 27 (b5
PHY, R 24BN IR T AR B, frKH
23R EMEEETEALT ecm. 525 cm {187
L, RHAERBRYDE TR, BE3 dE— KX
1/2Hoagland’& 7, £7 K 28~10 )7 58 42 @ I i)
FUEHEATNaHCO, FIHR B A3
1.1 NaHCO.fmExIEE#BRER. S-REKi-&£
EHREZREENEM

£ R FHF17:00~18:00 AT &b FE, 45758500
mL 1/2Hoagland’& 3£ [ %85 mmol-L"' NaHCO,, ffl
ALPH2 (CK+NaHCO,)], b2 M AR AMAL, XT i (CK)
b 1/2Hoagland’ s FE . BN HE E A 10FE,
T AL ER B 10K AT BEMRHURE, TR N R A
AR, HAFTRAE—40°CoKAR &, F T IR
R AR RS- MR- AR R R

PN=N

 BEo

1.2 NRREBERNEESEATYREE FEE
EREAL

R 5256 ¢ B 300 nmol- L™ ) M5 bl BB 35 e e
A 36 NaHC O [ 38 1) 2% fif 280 R B A (1 5 1 55
2017), KL AAREE # 5 LL300 nmol-L™ )4l 2 3% ik
1T, R F4-17:00~18:0053H 47 kb BE, 4F 7558
500 mL 1/2Hoagland’ 7K [ B4 B (CK)], B 7300
nmol- L™ #E 4B B 25 1) 1/2Hoagland & 752 i [ B 43 1
(CK+MT)], 5% 85 mmol-L"' NaHCO,[¥]1/2Hoag-
land& F2 M [RI 4 #H2 (CK+NaHCO,)], 8485
mmol-L" NaHCO,F1300 nmol- L4} 5 i 22 2 1)
1/2Hoagland’& FE K [ Bl b FE3 (CK+NaHCO,+MT)],
REMNBERIMNA, FLeii10 d, BEAS AL BE A 108k,
TAEFERI0. 2. 4. 6. 810 dJF X ALHE2FNALEE3
(I AT EURE, BT —80°CUKAH I TR K L &
0 5 5 G At AR A (0 ORE B2 0 7 35 7 Ab B 5 25 10
RIAT. FT B8 &l E MR 5 551K
W3, A IR AR T e NS 3, 105°C
A 20 minf5 F80°CHE A fH 8, F BEFEMLEE iR AT
FH, TR B 3R A7 3 P A DG FR AR IR I €

2 MEI B F75E
2.1 BEZR, S-RERmn-BEEERNNE

U712 B F IR (2014) 045 28
HIRERAR . ZERIm 7R EA 20T T B AL S R
HR, A TIRALEET72 WA T4 . FREXO.S g
I FEE TR, BT 10 mLEOAEd, InAS mL
g I, RTER Y IS IR 5210 he SR FHE A ot
THEVEHUIGHREE 75 15 min, B J5/E4°C. 16 099.2xg F
2015 min, YE EIETRIFH0.22 pmE L E, B
FErE . FIIAS mL kg s 3 5 50
B, RIBIR AT SO B IIR BB TR
&, RIE R 78 K (<30°C). HZEFWH3 mL 5%
(1 FF A VR BTV R, TR IR, 120.22 pm AT L
VEME . ARG HEAT A AR EL, Ko R 0 RIS O
C18 (Agilent Bond Elut )& A& BU/MNE, #4354k
SPAT. BREL WRBEL BRI AIIBUT 4 34 S IR
L5 mLI I EE. AR, FEdh . 5% H B A
90% F BEVA T, SR P #1761 mL-min™, 5 Je 5 Pefi
WE 2 H1 mL, 150.22 pmfE HLIERE S I 2] —
YR B ORE BE R, AR = DY G s AR
e R B (ORI, 0 5 2 1
2.2 FEMEREHEXIEFREINE

H, O, 1) 72 2K FH MR AR 7% 55 (1988) 1) J5 ¥ O
7 AR TR IR SR 4R R R AR B (2005) 1 5
o BPabrIE M EIR.
2.3 BHLEERTBYRANE

AT P B SR P O Lty s, WA M
EA SRR D= G-25005 0 58 ; il a1
U B R SRR Bl = R b ik . SR AR E
FME3WR
2.4 Na'. K'&E850E

HERAAREL0.100 g T-50 mLILEIE A, A
HNO,:HCIO, Jy4:1 (VIV)IIIR S 10 mLIE it 7%,
R — /N3, BT H B E BRI E
TEBE G, 48 E 10 min, HRGLIEH ER
F)50 mLAE R, ARG ENa", K
o SARARIEEN E3 R
2.5 NHXPHIHKTZ EEEMEERIZ7TH

T2 2 5 5 iR 2F R, SRNA
IHEHCR FH TIANGEN £ 5 2 By A ) S RN A SR EL
WA S, FHA i IDNase 1RV DNAIYS 4, B
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Table 1 Determination condition

Kl 24

BEE AT

A

JEENY =
Ji#/mL-min

HERE /UL

FEli/eC

A

oy =X

IS SN

IS S
S-FR i RE T
SRt
PESE S NI
- AR R TR T
M5 E A

% 2 /L - min”!
B/ C

W53 %5 FL I /V

% 55 i3 B2 /°C
LAY

L EaWENAY

F LK (£50.05% 2. T2)

Thermo Scientific (100 mmx2.1 mm, $i4%1.9 um)

0.3

5

25

FHLI%E %5 B 11k (electrospray ionization, EST)IF B 11 3,

R % [ Wl (mass spectrometry multiple reaction monitoring, SRM)
233.087
130.171.
177.122
115.197.
249.106
162.166.
N,

10

300
3000
300

15

35

174.130

160.161

190.318

22 REEFPCRE| YT 4

Table 2 Reverse transcription PCR primer sequences

AT WL EEN100 ng-ul ' (FcDNABIH . LA 4
WUBIRQ NN ZHE . F I LivakAISchmittgen (2001)

AT R AR RIA B . BlIRE R 3.

R 197 H1(5'—3")
VWUBIRQ iF [A: TCTCAACCCAAAGGCTAATC 3 WAL
R Ii]: GCATAGAGGGAAAGAACAGC ¥ FMicrosoft Excel 2013 #{4 b # % 5 Al 1)
VvNHXP 1EA: GGTGTTTCCCTACAGAGCG Igl , %}EH DPSﬁﬁ:lﬁﬁ‘fﬁﬁ éJ\*FF, % % /J\ Ez %g %i&
A CAAAGCGACGGTGTAAGG T ) bt g s
VoEIKTI [E): GAGCATCGCCCTGGAAGTC (least significant difference, LSD)ykidi4T % 7 8. 3%
% IH): TGCCGAGAACAGTGATACCC PRI, 3 KFP=0.05.
VVHKT2 iF [4: ATTTTCAAGAAGAACTCGGG
JZ[il: TTCCCCAGAACCCAGATGAC SifetE R
VVHKT3 iF [: TGCGGTGGAAATGGAGGTT
FZlfi: AGGCCAAGCATGGAAGTGAA 1 BB TEEEKSSEHRER, S-REaRM
VvHKT4 IE\): CTTGTTTCCCTCCTGCCT 2_;_%%%1&_%%%@%@1{
J[: CAGAATGAAGCCCAGAAC s e e A
VVHKTS iF[4: CATCTTGGTGTTAGTCGTCGTA M AR RS A P R R R

JzIfl: CTTTTTCCTCTCCGTTATGC

(1153 A i >AR>25, NaHCO, M 10 dJF 4R &

AN 25 PR RR A R BRI, 20 ) P 2 0 A

FEELRNA I OD 050 7E2.0~2.2 2 [A](ELAE N2.0 42
B ERNARIARE), UL BHRNAR 4l 5w AR
TaKaRa /2 @] (1 J5 17 s 1) & (0 45 FH 0 B gk AT S
3K R ESER T B YRR FH UltraSYBR Mixture (Low
ROX)if 7 & 20 pLAk R 4510 pL)2xUltraSYBR
Mixture (Low ROX). 8 pLHJX{7%7K(doble distilled
water, ddH,0). 0.5 pLiE[F 5[4, 0.5 pLx A 514

26.01%F110.56%, i i H AR A B2 A K (B11-A)

ME1-BRICH LAF H, S-FR g f2- i B R
WL H o0 A B > 22> 41, NaHCO, )
10 dfF, RAMS-REl S ERE R, A5 R
[192.821%, I f#)5- 52 €0 i 25 B 2 3 BRI, ELox iR
FEAIK 1733.47%, 1 25 J0 2 35484k NaHCO, i
10 dJE MR AP )2-F FE AR BE 3% 0 S BRI, PR 20 R
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A o020 OXf @\NaHCO, B o14f OXfE BNaHCO, ,
0.181 . b 0.12} —T—
~ 0.16F b §
E 0.14+ T _e 0.10}
1 0
z.ﬁ 0.12 B 0.08f
@ 0107 i
41 0.06F
jﬁ 0.08 . %
4 0.06 §Iﬁ 0.04 -
0.04F @
0.02}+
0.02F d
0 £ 0
% % -
AR R R W B AR R R T
C 0.7 OXxf# B NaHCO,
0.6F
z
2 05f
oo
@ 0.4f
#%
B 0.3f
=
ﬁ 0.2
IS
0.1F &
e
"
HEEEAFRE

Il NaHCO, it xd # G AR A [l s B PR B R (A) . 5-F2 (i (B) M2-FR I 4 F 3K (O) & L
Fig.1 Effects of NaHCO; treatment on the contents of melatonin (A), serotonin (B) and 2-hydroxyalc melatonin (C) in different
organs of grape plant

FHAN R T REAR IR R IR 22 5 8. 35 (P<0.05), Al

[119.73%, T 3 J5 B I A 2K iR 2 - 5 ik R
ZEOREEETE, /0 X TR T 74.49% A1
35.46%.
2 BERLEHEE TEEMREE S
Al

H,O,f10; 25| KA AR i A AL S TROS.
55 HEAH L, NaHCO, i b3 i 5 38 i T H,0, & &
O, 7= A AR (E2-AFIB), SN 7379 4 1.34H0
1.531%, 14 MNEAR B R AFIFEEE ZE# T NaHCO il
Nt FROSES N, {5H,0, 341 4 Xt ] (10,7565,
O [ 1 1HE % At HE 0.8 1435
3 BERLEMNEME TEEMNFEE TR
=ppA ]

T T 1 N NaHCO, [ B P, 4% M Fr

KEMBTEVERE. aEvED . R
BIEMREFVEE W TV T (13), HMJE AR R R Ak it
—B T NaHCO, i R i3 i&E 5P i it & &,
MR R AT RE . TR AR R R R & = A
FE AU NaHCO, il i 4b #2751 123.83% 11.41%A0
49.80%; 1M JiiF 25 28 B R 7 & 5 {X NaHCO, [ ia A 3
WA BN R R B 2 5. H e I AR R 2
R ALUEHE mNaHCO, il R rl s, nrsttE
FUH SRR & &, AT AR a3E 6 267 I v 48 B P 7K 43T
T RN AR 5 22 8 1) S Bk, 980/ 0 e 2 PR RO R

4 HRERLIEXNWEE TEEMHNa FfK £
EppA

4.1 HBERLEXMNHEME TEEMTHANa', K22
KK'/Na B0
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A 2s: B 40,
- S 35¢
2 j-g 3.0f
"%n 15k o 25}
S ]
= H
i
s
Qyoo“’ Qyoo“’ &
e‘b é"’ Q,OOAJ
<* <~

B2 AhJEHER R R X NaHCO a3 4 it A HLO0, 35 B (A)ANO; 7 £ 3 =R (B) K 2
Fig.2 Effects of exogenous melatonin on H,O, content (A) and O; production rate (B) of grapevine leaves under NaHCO, treatment
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" o0
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K3 AMEAR SR R A NaHCO e A4 i Fy PV PERE(A) . AIVATEER I (B) Il ZR(C) R B = AL R (D) & 1K) 52 )
Fig.3 Effects of exogenous melatonin on soluble sugar (A), soluble protein (B), proline (C) and free amino acid (D) contents in

grapevine leaves under NaHCO; treatment
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ERE I E YIS 2 BUR KRN, JF
N X B8 2 {40 i 5T e 5243 F (Parida il
Das 2005). 534, HYIER R Na i [F R 2 K
(RIMB AT, DT A R 205 e R KC/N " R A0 i s ik 1 5%
o MIE4-AFIBH] LU H, NaHCO, i &35 17
T A& Na S BEAMPER TKE R, Na S &t
ST 1207.13%, K5 8 HOo B AIC 1725.69%,
117 AP IR AR T8 2R AL B A R RE FE R B AIC 7 NaHC O
18 Na B R AN IEHE I 1K s, AENa T T
e I B2 B 89.31%, KU FA PR IE B I 22.6.34% . M\
Kl4-Crl 3, NaHCO, 8~ & 35 (K T K'/Na', F
Bee s P2 1R iR 76.12%, 5B TR K AL PELIE 25 G2 MR 1
NaHCO, /it FK"/Na [ F#AIC, K'/Na" [ 18 A i
[1151.12%.

>

0.16

0.14

0.12

0.10

0.08

0.06

Na*% &/mmol-g' (DW)

0.04

0.02

K*/Na*

4.2 BERLEBEXBEIE TEEM F VYNHXPH
VHKTZR £ E B FRIA 285200

MESE LLE H, NaHCO,Bhia B % 8 T %
% B VW NHXP R VvHK TSR HE R () 3232 .
NaHCO, /il F, VwNHXPH)Z ik B ARl 5 58K
U 1 3.96f1, SMNEHR R AL 2N NaHCO,
JUIE N Ve NHXPEE R () 3Rk, (£ BB J5 1 554 Rk Al
10K A T 15.6145f17.324%(Kl5-A); VvH-
KTI{ENaHCO, /i 554 KA By, B 1 8.134%,
MAMEHESE AR BE F B 254 R A 10K 73 1) F i
T 18.244%5123.884% (|&]5-B); NaHCO, i il 54 K
HIVVHKT2 3 T 6.656%, VvHKT24E S5 HE M 2K Ak
PRS0, 8MIORFIRIEE A B 17 10.74% .
14.464%F112.651%(&5-C); fENaHCO, i T 1

B

K% &/mmol-g"' (DW)

(O] S

e‘&o ooﬁ
&8

e‘b

B4 HMFAE 2 FO NaHCO, il R A& FrNa & B (A). K™ 5 (B)FIK/Na' HLAE (C) 2 i
Fig.4 Effects of exogenous melatonin on Na content (A), K' content (B) and K'/Na" ratio

(C) of grapevine leaves under NaHCO, treatment
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A 75 —0—NaHCO, —&— NaHCO,+MT B 30 —O—NaHCO, —&— NaHCO,+MT
25}
20|
@ @ 20}
#® 15 ®
' '
= = 15
°~4 ~
S 104 E
E g 10f
st sl
0 0 - . s s s
0 2 4 6 8 10
Kb 3R [H]/d Kb 3R [H]/d
C 18y —O—NaHCO, —&— NaHCO,+MT D 14 —O—NaHCO, —&— NaHCO,+MT
16}
12+
14}
ﬂ‘g 12+ ﬂ‘g 1or
® ®
10+ sk
£ £
= 3
~ X 40
4
2t 2l
0 . ; ; . 0 . . . . .
0 2 4 6 8 10 0 2 4 6 8 10
Kb 3R [H]/d Kb 3R [H]/d
E 9 —0—NaHCO, —a—NaHCO#+MT F 14 —o—NaHCO, —&— NaHCO+MT
8 12+
7_
i i 10
X 6r e
® ® gl
& 5 E
?SI 4r E 6+
T 5l 5
L O 4F
2_
2_
1_
0 ol— s s s : -
0 2 4 6 8 10 0 2 4 6 8 10
Kb 3R [H]/d Kb 3R [H]/d

KIS AR X NaHCO, ke R 3 % 1 F PoNHXP (A)FIVVHKT (B« C. D+ ERIF)IE K R IA HI 00
Fig.5 Effects of exogenous melatonin on relative expressions of V'wNHXP (A) and VvHKT (B, C, D, E and F) in leaves under
NaHCO; treatment

VHKT3FIR RIE ERIFFET mpa sy, EMhas  NRVvAKTIRE RIS RN a8 R Ht L 1
10K L B e KB, Bl 73.4345, SMEHREE R 10.524%(18I5-D); VwHKT4 [F1FRIAEENaHCO, il
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¢ ] 2] R FON NaHCO, U8 AW 52 K% S5 4R B8 28 22 % NaHC O, il 8 A/ FH AL 2121

NEAR LI T2.051%, fENaHCO, /il R, 4hjitil
BRI S VWHKT4/E 558 K i 17 6.551%(I&15-E);
VvHKTS (1) 315 B AE NaHCO, i} 8 T3 A K,
R AN A 1.244%, (H AR YR AR BE R AL EE R Y
VVHKTS (1) 355 B AE S22 R AN EE4AR 5 5l B 19.54
5T 425 (E5-F).

15 ®

SRR 2 T 9T AR BB SR TE TR R AR ) AR 3
AR DA B SR80 45 3 3ok e A 3 B FH (TR 4
20125 17 75552013), 4B K AEA FHEY A
BEHNEESH ZR, BERRGERAFS-RE
[ R B R ()G AT AR, T2-FR B AR R R Ok
TIF BH 2 8 2R 21 3 AR = ) (Byeon®52014; Zuo
2014). AWFFLEHE BoR, fENaHCO;MiE T i %)
FERRAR . ZERII A R B 3R S R I (R I &
#(ArnaoflIHernandez-Ruiz 2009b), #E B AR 7~
V- EAR B R EBREAR PR IR A, 7E22F0
M RIS =, XA KRR B R
FEPL SR N SEROR et TSR 2 R =
NaHCO, i N 5-F32 t J fE AR Hh A2 58 DL S 2- 2 Ak
MR B K E2- AR B R A H
B AT DAHE, 4R R TR IE L FEAR R B S
Az B 2 i Ry Hp A S e SR Y S T .
WA 2 1 6 267 R S Ko B e 8 30w T R RS 3
JESZ T8 FETIVE L G s 2 R A T A T
S-RR R, JHis i BIH bR A A, R SRR A
HOR PRI FRROS K 135 B8 P /e -

ROSIENE 55 SR —(EM S 514
K2 il (Baxter2:2014), H &K FE FIROSAE W5 i
KAMFE 7 FE T (FoyerfNoctor 2005). K&
FLR I, NaHCO, 38 8 15 K0 B2 388 i vk A A i)
ROS, #1151 & 40 M AR S Ak (Lin%52015), H L
WS RERR, FERNRE R, &R&SFEHEY)
ZRFEL BRI ABFTRKIL, NaHCO, e T,
ANt 6E T 2R AT DL 2 PR HL0, & B A0, PR A R,
MM A 2 fAENaHCO e 5o 48 &8 1 A 2R
A, HEEZ — 2R B RN E b &R
AR AH %zi%%tii%#ia’mos (Nazar 22011).
AN, il A AT RE I U AR AR 9B E R

T ROS 45 5 (Li%52012; &
2016),

B IR T R AR O B R 1 B AL 2
—, R E Y 2 R A AR R — LG L
NI, CABGRAE R B B B E R ), 4
FER B A I, ORUE 20 M 1 & 1004 B D Be 1) 1E
IBAT (FBHGE 2016). AWK I, NaHCO,[#pid T
HEL A I REYERE . A E O, AR
e B 2 LR & G 0, H A5 AR SR R AL ]
SO TR A A AT R A I R S L A AR
5 AR A A B E R RE ), XA RE A A
AMIE AR A 2R SR KRN SE I R RE A o A5 R g
A N (Shida51994), W B FE4HMOIE b, DAZESF
Y1 M B &5 #4 5 T RE I R (Turk 62014) .

NaHCO, Wit it > L4 4 B 1 P47, 25
T (PR AT A X A AN SRS A A2 1 A A e 2R
X R 8 o A BEATL B 1 R 2 3 G
%‘eaﬁ(%&?&%%zom W M A A ) L A

B, M AR SR B R UK I Na B =G B T
Ek%ﬂﬁﬁﬁj} TEIRSE, H20 M5 5 s K /Na ) 4
FRE i IE H AQH 2 5C H 2L(Zhu 2003). EHJHHE
BEN, R EE I Na i AR RKHI IR, KRR A
T & R Na i i B A BHE R M A 2 AR L
SR8 ) B E L] 2 —(Munns fll Tester 2008). 14
MAENBEFRESNERFMERKE T 258175
JRIZ S I E B . ORI - Na'/H ¥ [ 412
B FANHXGZ {2 #ENa )i P AR & (1) 5% 8 (Dionisio-
SeseflITobita 1998), Jii & I ff/Na'/H ¥ [r) 5 i 25 El
AR 40 5 P 2 O Na BE H B Ak, AT g
Na*Xﬂ‘éHﬂH@%ﬁ&éHﬂE@ﬁiﬁﬁﬁﬁiE‘Jﬁﬁ%(MunnﬁDTester
2008); HEA) ok AR B - i is AR HK T 5K R A 4E 47

a+\ Kfadid b R EEEH . EYHKTHE

KRR Z SRR A T 0080 B 1k, K
Eb‘ﬂjﬁ%ﬁﬂHKTm AT R A A ) i R M (Amt-
mannfSanders 1998); Li%(2010)7E 3% Fhb AM26
BRI, MANHXT IS 8305 W35 0k 1A
PR 36 i A2 1 . ASHE SR B, 85 mmol L
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The response of melatonin to NaHCO; stress and the mechanism of exogenous

melatonin treatment in alleviating NaHCO; stress in grapevine

FU Qing-Qing, TAN Ya-Zhong, ZHAI Heng, DU Yuan-Peng"
College of Horticulture Science and Engineering, Shandong Agricultural University / State Key Laboratory of Crop Biology, Key

Laboratory of Biology and Genetic Improvement of Horticultural Crops in Huanghuai Region, Ministry of Agriculture, Taian,
Shandong 271018, China

Abstract: The one-year-old potted ‘Frontenac’ grapevines (Vitis riparia) were used as materials to investigate
the effect of 85 mmol-L"' NaHCO, stress on melatonin, serotonin and 2-hydroxy melatonin in different organs
of grapevines, and exogenous melatonin was irrigated to study the effect of melatonin on the contents of organ-
ic osmotic adjustment substances and ions as well as the expression of ion transport-related genes under NaH-
CO, stress. The results show that melatonin content was reduced in leaves and especially in roots and stems un-
der NaHCO; stress. In contrast, the content of serotonin in roots were significantly increased under NaHCO,
treatment, 2-hydroxy melatonin in the roots were significantly reduced, and 2-hydroxy melatonin in leaves were
increased. Under NaHCO; stress, O, production rate and H,O, content were significantly reduced, while con-
tents of organic osmotic adjustment substances, soluble sugar, soluble protein, proline and K', were increased
by exogenous melatonin application; Na" content was significantly decreased; the expression levels of VvNHXP
and VvHKT family genes were significantly increased in leaves by exogenous melatonin application. In conclu-
sion, serotonin was produced in root and thereafter transported to aerial organs to scavenge free radicals and in-
crease organic osmotic adjustment substances, additionally, the expression of ion transport-related genes, VvIN-
HXP and VvHKT, were up-regulated to maintain ion balance and reduce the membrane injury under NaHCO,
treatment.

Key words: grapevine; melatonin; NaHCO,; organic osmotic adjustment substances; Na'; K'; V'WNHXP; VvHKT
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