2858

X EHS:1000-8551(2020) 12-2858-07

A 2 i 2020,34(12) ;2858 ~2864

Journal of Nuclear Agricultural Sciences

it Vo 1R XoF 2 7 6 0 SR SEAE RIS 7 s SO O 52 Wi

X ER A
RV 25 AR IR EA A K 5 B BT PO WEIT BN 310029)

W OEAFFRBLER(ABA) 2T &R Eee T 6Ga , RN E T % ABA £ &k X B EAK not
Fo fle B F B A R BoR AT HA R 55 AR IR 100 wmol - L' ABA 432 )5 R Bl K 4069 % 56 R 5 69 5P LB
FiFe g feom i, R EM, MR ABA $: X 474 &5 R £ 3 H 8t R L0 £ K A2 xF R KA E LW
R#Hew, FIET, AR ABA THmEmRETAEAREN SRSt ENIHEERNNTRERER,
not #o fle REF & E B-AY M EF TR EFREIENT M ELTHIZZTATFAR, HAMNR-
XA, 5B AAR L SMR 100 wmol - L7 ABA AL 2 Zdpa St R E b oL B-AY M EA
BENY P EOME, 5L ABA EREEHRESWNSE Ry @, TREEHRREREFrH &R

FREGAEK ERAESZRREERE RS @, TRELZRBERRZ TR LN T N ERE, AFRLERA
FIH ABA B EHRE LRI T — TR IREFER L,

EBERAER, FHRRE,RER,EW T &
DOI;10. 11869/].issn.100-8551. 2020. 12. 2858

&t (Solanum lycopersicum L. ) ANUJEH FEE Fl 4
AR SRAEY) , WIS R 52 Kk A TR A A
XEFR , BEENNTE S R 52 i, BRAETIT 37 % il
IR SR L MR 7 it 18 B — 38 SR T A B R S it ot
AR R SR 7 i SR S i SO 4 AL B L 5 o B
SEN RN UL O 4 R R 45 R o A R
RO 32 45 5 T 2R S8 ot o 375 30 J O 75 R AR 8 b
RO, Hoh iR S48 JROE 5 i e R
SEHRE  WEFE R WV o 2 o MR W S LA 3 Y R
TR S S N B — Ok TR T N R
DU i ) DU il A 5 40 e AR AR AT AR, ) NS Ad R AT
HEAE ) HAH R0 o i R 528 5 Ol B )
PR RS AR S A2 b ARG AL
R B-E DR RS, Hrh 4L R R
RS S i e A SR R D, 2K
W N RAMOREERDEE AR, WY AR
P52 (abscisic acid, ABA) & A RTARY 80 2 8
MR AR 9 37 B i o 9 - 3R S 2 W
N 2 B 4 B ( 9-cis-epoxycarotenoid  dioxygenase,

ks HEA.2019-05-22 5 HHEJ.2019-07-19

NCED) | % 5 JIit =38 )i i ( short-chain dehydrogenase/
reductase , SDR) . i % fL. i ( abscisic aldehyde oxidase,
AAO) 1 4H #H F Hi B2 B¥ ( molybdenum-cofactor
sulfurase , MoCoS ) MU A= BB 5 28 o 75 R 5 25 ) ok -
TG ABAT

ABA JE— T D S 18 M Oy AR 25 A A A8
WEISH R T A e KR R R,
i & 5 S SAUIF AT RS I CEAE ) i 3 B i
J7 R A i AGE T ) 35 A A TR
VEF 2 A ABA LE WA LY B 2R SR IK notabilis
(fAIFR not) F flacca ( TRIFR fle) 1S, 338 o 3 4 [ 35 )
TIERE X 2 DRAZR IS )2 9- IR E LI b
FRUIMAE R (NCED ) 5 P RS 15 58 4% 1 TE R 58 A8 1A
FIVER S R T B AR AL B ( MoCoS ) ZE [H 6 X B3 e 2k il €
ARPRN X2 ARSI N R ABA ik 5 A Y
FHEE B35 IR JEWF9E ABA A RSk & AL Y %
R AR T ABA £ 5 75 7 i S S
RSN TSR K not F fle 55t ABA F &
TER LGS R b — B ARRROK T, A1) ik 26 58 A8 4

HE&WA . EE A R4 (31830078) | 1+ FRE# £ 4 (2019M662067)
EE B XA, 5, FENFFM TS . E-mail: livhaoran@ zju.edu.cn
*EIEE EEME, &, B0, FE SR AR B S B E SIS . E-mail: giaomeiw@ zju.edu.cn



12 34 JBu 7 W X 7 31748 20 SR SRS 3 i B A 5 2859

AT LA HERRZ i S S ABA Sy T4, 8 T0F5Y
ABA XF SR SR TR O BAF R, ATFELLIX 2
it ABA iR G AR LI AR U g 4}, 45 G ABA Sk
TRALPRBIFTE ABA ot 7 7 AR S35 57 by ORI A 0L s ot F)
SO, B AR ABA TE TR i i 5 A R AR B4 R At P
BLhi

1 #RETE

1.1 Resr

PR R ABA A9 Bk AR K fle
PP % RR ( Rheinlands Ruhm) ABA A: 44 ik i 2k
RARK not FHHF A=A AC (Ailsa Craig) , 4 1 6 F
MK 2% DAVIS 434 T it P 5t 5 U rhc B AL 5 B8 b BT
5o
1.2 K@it

WIEET 2018 4F 1—9 H FWiiT K=l ZAEY A K
KB E S = AT, A R T 4 A4 i R Y
T 2018 4 1 H#&FP, I T 2018 4 3 HEH THiL K
ARG IX , AR IR, S bRl 3 ~ 4 BEAE, RAE AL
BRHITE 5 AT, REEAIHES k[ 8], 4B )5
35 d e R E NSRBI AE)G 40 d 2247 M
L H B/ F 10% ik @RS fEfG 43 d 245
IRLL H B A2 0% A5 RS 165 50 d 745 2
R H B4R 100% R 20 208, 6 (39 5% (0 30
G AR PSP s - IUE (= R il D WG B
PERDEY) G0 JEHE A2 S N RS EalE

FE 24 A K/NERAPIER AN Y AC 32, 41
X RRZL A ABA AbFEAL, R 12 AR, XTIRAL TR
AN AAEATHE YR W FEE NG, ABA b3 i) R 5
WU K 100 pmol - L™ ABA WEENE, FEJR
Yot s S, Ak S AR E R 23°C o8
W7k 16 h GHE/8 h FREE AR Z T IFAEANHR S B3 1
554 557 RS 15 RIFEFAT i R S8 8 MR
S, LA FE S A FE bR Ak 5 A BEA LI 36 1
TR E 3 MY ER B ERE 3 AR
RS
1.3 MEmMBS5FH*
1.3.1 #RE RAMHAEENE  FPRE AN
FEARYE 1.2 BAR R A B Y fle S FLET A A
RR il not S HEPAHI AC B9 AFESL, FEHLE 3 4>, F
KA Tl g P L

FIEAEEI A < >R P bR - R30I £ 45 8 384
AW fle N HEFA R RR F1 not S FLHF A= RS AC SJESEH)

MR FMIE , RIE 85 = P2/ fAe, RIEHE %> 1. 00
HE B TE R AT 0.85 ~1.00 Z 8] N R TE H A F
0.71~0. 85 Z[H M [FE R ; <0. 70 ARIER

SRS FE I - TR B R I R T U
KN — TEHURAT 1 fle B HBF A= RR A nor S H:
B AL AC TR LAEER THHEA ER 7.5 mm
TE A VB IEHRSK B TA-XT2i JFi#44% ( Stable Micro Systems
Lid., &) FERAN R ARE T )M 4 405,
YOI E 6~ 9 A RS2, I 72 VR B2 10 mm , I 7 2
A1 mm-s™,
1.3.2 TEWEMmALRAESZTUE ]
TEW & R WYA-1S/2S Bl U137 4% (_E ¥ 622AY
a4 5 BEALEUE (10 o A A2 B 1 fle
JILHFA Y RR Fl not S HLEPAERY AC RS54 3 4,
HERBUR S EIE Y & A e FoR, i
TR ) 5 R T R K AR L S
1.3.3 E¥F FE4Fme BERIZU L em® BY
INBRBCRGR VR S PRI SR LE AR IR T B R SE R, R
0.5 g FRBSHART 50 mL B A B.OE ],
SERIANA 30 mL 2B ( L8 - AR : ZFE=1:1:1,4K
BUE) AR5 150 remin™ #3530 min, HIEESYH
JIA 15 mL &K ,4°C |1 500xg B5.0> 10 min, | ¥
Wit 0.22 pm A LA B8 B PR AR 46 20T O
K, A 0.5 mL A (PO K : L - H i =310
S ARFRLEE) 3 W AR R R R DA

B 20 wL FE & A0 R RO R 48 ( H AR S ) F
ATIE , BIEAR A Cp (354 (4.6 mmx250 mm, 5
pm) o FEAHN (B G =9 « 1 R, FEHIA
0.05% =2 W) , i M 1.2 mL-min™", K3 KN
475 nm, RHAFEMOR B-TAE N Z M5 Z b5
A TAMRIE TR i, 5L pg g FW O BN
No
1.4 HEHH

K1 SPSS 10. 0 FAFHEATECE 4 B, i e 404 34
3 AW EL T EE R, B TR
HH One-way ANOVE 47,

2 HBREHR

2.1 ABA A£¥ERHRERTER LA @ RER

HE 1 AT ABA A= )6 LR 2R 22 A2 (K not Fl fle
AR SO T o e & WL N s 7 R
PP A R PR () 39. 72% F1 55. 62% . X 1 ABA
ERSHEE FRIEmAEN, EFMNRIIRA E ABA



2860 %

*

= 34 %

A=) IR R G AA ot T8 il 45 4 7 IR BT A R AL 9
Bl & m T HE AR A ot Sy IR BT H B A2 B AC
R, R, fle ke JCRFA T RR B8 205 B E
R ABZLRIY fle 1R RSB s T LEF AR YRR
X R AR ABA SR A2 R SN A, I HL

*1

NCED 2K Tt MoCoS 2K T g {1 i 7 i SR 5L 9 1) A=
Koo AEFSCHE 71, ABA A=W A LR 2K RARAK not
I fle B SR SRS 2 78 0 45 J B I 401 55 B A AU T 3
TR 25 5 BRI UE ABA IR 5% 1 7 A R 52 14 4K
feiti

AEIEHAEMNH ABA SRARTEE R EFARERRIL TSR @R ER

Table 1 The fruits visual quality characters of ABA deficient mutants and wild types at different ripening stages
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f#FE Firmness/ (kg-cm™)

.
(fife WA e D el el aBl el ey A
Breaker Turning  Red ripening  Breaker Turning  Red ripening  Breaker Turning Red ripening
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AC 19.94a 50. 25a 79.21a 0. 84b 0.81b 0.79b 13. 64a 8.79%a 8.38a

T AR R R LA e B 22 5 (P<0.05) , Tl

Note; Different lowercase letters indicate significant difference among varieties at 0. 05 level. The same as following.
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Fig.1 The total soluble solids and reduced sugars contents of tomato fruits in ABA deficient

mutants and wild types at different ripening stages
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Fig.2 The contents of carotenoids in tomato fruits of abscisic acid biosynthetic deficient

mutant and their wild types at different ripening stages

2.4 ABA REWEMRZLHE MERMENF T
Il 3 AT FE R AR SR SR A B AR v B A
PE BRI AR, T 20 R B-HA 2 N AN 2R
NREEGEEMIESE Mt ERSEE PGS, W
Bl 3-A Jin, 50T BRAA B, T i R S rp B i 4 K o
TE ABA ACFRJ 5 7 FNES 15 KB EHRRAK, 0 TR T
40. 13% 1 32. 85% , FEHHAMIE ABA BE I il 2 ik 4 52
B ARLL R A, X 58 2-A HNTE ABA BRI 1t
FMLLR RG] 2, W& 3-B i, p-#1% b
HEHETE ABA ARG EE 4 FIES 7 RAR A ZH R

%, 9 FRET 61.26%F1 33. 33% , 3% 51K 2-B HH IR
ABA SR BEAR Sk (AR LIRS Bt MR
EEAY A BAEAA S 25 15 K, ABA Ab B4 B
FRAET B-E PR R, - N E g ERxt
MRZHHE S T 27.51%, B, MR ABA 414l 35 il SR 58
BCAHTY] -9 PR R ARSI, A
3-C Fis, SXTREALAE L, b 8 35 & B FE ABA Ab B S
55 1R 15 KRB ER AP 52E 7 KB ERL, W
B 3-D iR, SXF A, BREHE N KRG EE
ABA ZbHRJSES 4 55 7 FEE 15 K WE FRAK, 2 BIREAIK



2862 % R 34 %
[ Ixtied I ABAKEZA
60 A . 60 B
a
5 so0f = s0r
o 0L b ﬂ%m- b
=
as a S
82 52 O :
i8S = 3 .
WE 2 20t a b 2}({(% 20 +
(53 a @‘."’ a
g 2 2 a
<
%10— ti 10—’—1—. b
a a
0 0 L
1 4 7 15 1 4 7 15
5t ¢ §120—D .
b
= 4l =100t
oy b ?ﬁ% 80r a
al #* 2
M‘\; £ 3 60 |
2 R o b
= - %% a
o a b KE 40r
2 o3 b
31T b 2 ‘_320— a a
0 ~H .M
1 4 7 15 1 4 7 15
AL R I AR5

Days after treatment/d

Days after treatment/d

T AR PR IR AL BRIAI A 6 B35 22 57 (P<0. 05)
Note ; Different lowercase letters indicate significant difference among treatments at 0. 05 level.
B3 ABA LEXEMRIPNERAL MRSERN

Fig.3 Effects of abscisic acid treatment on the contents of carotenoids in tomato fruits
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Effect of Abscisic Acid on Partial Traits and Nutritional
Quality in Tomato Fruit

LIU Haoran WANG Qiaomei *

( Department of Horticulture, Zhejiang University/Key Laboratory of Horticultural Plant Growth, Development and
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Abstract ; In order to investigate the effects of phytohormone abscisic acid (ABA) on the tomato fruit quality, the visual
and nutritional quality of ABA biosynthetic deficiency mutants, not and flc, and their wild types at different ripening
stages as well as the fruits at different days after 100 WM ABA treatment were analyzed. The results showed that
endogenous ABA deficiency significantly decreased the fruit weight and promoted the fruit longtitudinal elongation, but
had no effect on fruit firmness. ABA affected the soluble solids content of tomator fruits and promoted the accumulation of
reducing sugar in the color-breaking periods. Moreover, the contents of lycopene, B-carotene, lutein and total
carotenoids greatly increased in two ABA deficiency mutants when compared with their wild types. Meanwhile, the
contents of lycopene, B-carotene and total carotenoids significantly decreased after exogenous 100 M ABA treatment.
Taken together, ABA increased the fruit weight and inhibited the fruit longitudinal elongation in terms of fruit visual
regulation. ABA also promoted the reduced sugar accumulation and decreased the carotenoid accumulation in tomato
fruits in term of fruit nutritional quality. These findings will provide the theoretical basis and technical support for the
improvement of fruit quality via regulation of ABA.
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