SO 2 i 2017,34(12): 1556-1565

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20170038

it A HAME 5E BTH X ¢ £T Hbi Bk * 274
E=R =Rl ISy R A
A, L AN, e EEs, x>

(mrgfb KRB A Y R S R E R R S EL S S =, BRI 650201 ;
PR A RRRREE 2B, BB 650201 ; = A R EF IR S PSR R 650201)

2 [HE WY AEPUR BTH XA R AL R AR A R A ORI 2 m [ 795 1D 21 HbER A Rk
S, TR RS o I SRR Tl 30~120 mg- LAY BTH IR, 2 WIRFEIE M A R LA IEAS (B LB RT
IR SRR SRR AR Ak [ 45 SR I BTH AL B 21 M3k * 45 SR SE I (A F6 45 CIRG LR (5 3 1 B L1415 30 il 254
o A BRAURAK YK R 60 mg+ L' > 120 mg- L7 > 30 mg- L' S 56O E T EW & WA PAL.CHSI .CHS2 .CHII .CHI2
F3’H .F3H1 .F3H2 .DFR LDOX ,UFGT-2 F VomybyA 1 5 3k FUAEE 5% R 1 AR e 1k it B 35 4 50, 26 B BTH 5 0 4
OFEH RIS OET LY A BRI RIER M LIAFREH & F3° 5 LN B3 TRk, HAE@ RT3
WRFZLLF3* H BRI R A R -3-0-H I HE AT (Cy ) FIAT 25 R -3-0-FHM (Pn) i £, F3° 5" H 3 Wi 55 355 -
3-O-HHEETT (My) JE42 4 2 -3-0- M F BT (P A IR R -3-0— % 05 11 (Dp ) & tdl /D, 00 BTH 4b 34 “ 21
Bk AT T RE L F3H SO A A G . BTH AC B 445 S S b nl A v R Y & i g 4, IR e IR
B0, [EPR L (SSC/TA) 58 2548 50 560 mg+ L7 BTH Ab HEI AT 12 o A5 785 SR 52 00 AT 0 P SO B A i 38 A s B 120
mg - 17 BTH AN HL TS0 2 TSR AR AR /NI, H Al e FE A G 378 SR S A5 38 T0 i il [ 4518 ] 20 bk A1  % (o)
IOIME i — 2 Wk BE 1Y BTH VAW 7T 5l 35 AR 3 T AR 35 A5 T i 4 1 % RN 3, OB i R S8 5 5T, HLL 60 mg - L' BTH 4b
PHACR fchif

SRR ;AT HbER A s BTH 55 (03] 0 AR (B SRS fh i

HE3 255 S663.1 SCHRAR GRS : A S - 1009-9980(2017)12-1556-10

Effects of BTH application at veraison on berry coloration and quality of

‘Red Globe’ berries
SHAO Jianhui', MA Chunhua’,ZU Yanqun®, LI Yuan®™

('Key Laboratory of Agro— Biodiversity and Pest Management of Education Ministry of China, Yunnan Agricultural University, Kunming
650201, Yunnan, China;’College of Horticulture , Yunnan Agricultural University , Kunming 650201, Yunnan, China; College of Resources

and Environment , Yunnan Agricultural University , Kunming 650201, Yunnan, China)

Abstract: [Objective ] The growing season of table grapes in southern China happens in rainy season with
serious rain— transmitted diseases, which cause serious losses. Rain—shelter cultivation is an effective
method to prevent rain—transmitted diseases in the production of table grapes and has been widely applied
in southern China, although rain shelter reduces light penetration and leads to significant delay in the ac-
cumulation of sugar and pigments. ‘Red Globe’ (Vitis vinifera 1.) is one of the important table grapes cul-
tivated under rain—shelter in southern China but often has the problem of poor coloration due to weak light

and high temperature. Plant elicitors are regarded as effective tools in inducing the biosynthesis of second-
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ary metabolites such as flavonoids in plants. In this work, BTH (benzo (1,2,3) thiadiazole—7- carbothioic
acid S—methyl ester, Bion®), one of the synthetic elicitors, was sprayed on ‘Red globe’ grape clusters, and
the color parameters (L, a’, b"), the anthocyanin content, the expression of genes involved in anthocyanin
biosynthesis as well as qualities in ‘Red globe’ grape were analyzed to evaluate the effects of BTH on ta-
ble grapes.[Methods] The experiment was carried out in a 4—year—old ‘Red Globe’ vineyard under rain—
shelter cultivation in Xundian county, Kunming City from July 10" to August 9" of 2014. Four treatments
were studied (the control and three BTH doses) in a complete randomized block design. There were three
blocks with a total of 12 plots, each of which had five grapevines. Ten grape clusters were kept in each
grapevine with 70-80 berries in every cluster. Grape clusters were evenly sprayed with water or three con-
centrations of BTH solutions (30 mg+ L™, 60 mg+ L' and 120 mg- L") at 10:00 in the morning at the early
stage of veraison. 4 and 7 days later, the grape clusters were sprayed again avoiding spraying the chemical
onto the leaves. On the 10" day after the first treatment, ten grape berries were randomly sampled from the
upper, middle and lower parts of grape clusters in each of the 12 plots, and berry sampling was carried out
every five days till harvest (30" day). And berry length, diameter, shape index (length/diameter), weight
and CIE parameters were measured. Color indexes for red grapes (CIRG) included the values of L', a” and
b". Soluble solids (SSC), titratable acid (TA) and total soluble sugar contents were analyzed after grape
flesh was homogenated. Grape skins were peeled from berries and grinded in liquid nitrogen and anthocy-
anin content was determined with photospectrometry method. Individual anthocyanins were detected with
high— performance liquid chromatography (HPLC) method. [Results] The CIRG and total anthocyanin
content of ‘Red Globe’ berries treated with BTH in the early stage of veraison were all significantly in-
creased compared to control berries. The results showed that 60 mg- "' BTH treatment had the highest
values of both CIRG and total anthocyanin content, followed by 120 mg+ L', and then 30 mg-L"'. Mean-
while, the expression of genes involved in anthocyanins biosynthesis such as PAL, CHSI1, CHS2, CHII,
CHI2, F3’ H, F3HI, F3H2, DFR, LDOX, UFGT-2 and VomybyAl were significantly up—regulated while
F3’5’ H gene at harvest was significantly down—regulated by preharvest treatment of 60 mg-L™" BTH. The
down-regulation of F3’ 5’ H gene might block the flux to the delphinidin branch pathway, while the cyani-
din synthesis pathway was enhanced because of the significant up—regulation of F3’ H gene. The individu-
al anthocyanins in ‘Red Globe’ grape skins detected by HPLC mainly were derivatives from the cyanidin
pathway such as peonidin—3-0-glucoside (Pn) and cyanidin—3—0-glucoside (Cy); derivatives from the
delphinidin branch such as malvidin—3-0-glucoside (Mv), petunidin—3-0-glucoside (Pt) and delphini-
din—=3-0-glucoside (Dp) accounted for only a very small percentage of the total anthocyanins. Thus, we
suggested that BTH might stimulate anthocyanin biosynthesis mainly through F3’ H branch. BTH treat-
ments significantly increased soluble solid content and decreased titratable acid content, which resulted
in significant increase in SSC/TA. BTH treatments did not affect berry diameter, length, shape index and
weight except that 120 mg- L™ BTH treatment significantly decreased berry diameter at the 30" day. [ Con-
clusion ] These results suggested that BTH, as an effective elicitor in activating plant systemic acquired re-
sistance (SAR), is effective in enhancing red color by up—regulating genes and transcription factors in-
volved in anthocyanin biosynthesis, accelerating ripeness and improving quality of ‘Red Globe’ berries un-
der rain—shelter cultivation. Among all the treatments, 60 mg-1.”" BTH treatment was the most effective one.

Key words: ‘Red Globe’ grape; BTH; Veraison; Coloration; Anthocyanin; Fruit quality
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Pn, Cy, Mv, Pt and Dp separately stand for peonidin—3—-0—-glucoside, cyanidin-3-0-glucoside, malvidin-3-0-glucoside, petunidin—3—-0-glucoside

and delphinidin-3-0-glucoside. Different small letters indicate significant difference at P < 0.05. The same below.

El1 BTHAEXHEEHRK CIRG.BEBREMEBRHFAKSENHMN
Fig. 1 Effects of BTH treatment on CIRG, contents of total anthocyanins
and individual anthocyanins in grape skins
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2014-07-20,2014-07-30, 2014-08-09 were the 10, 20 and 30 d after first BTH treatment , respectively.
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Fig. 2 Changes in coloration of grape clusters and berries after BTH treatments
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Relative expression

PAL

CHSI ~ CHS2 CHS3 CHII  CHI2  F3HI
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PAL. ZRNZARRAR S ; CHS1,CHS2 Il CHS3. A /KB4 BUR ; CHIL F1 CHI2. 25 /R E S AL s F3H1 I F3H2. #bei-3-0 AR 137 H. 263
Fifl—3" AL F3° 5 H. 258137 5° -3 AL s DFR. — S0 R —4—I4 J5i i ; LDOX. JC LT 2R AU 4 s UFGT-2. 2R 3-0-Hli B 78
fiff; VvmybA 1. 5t F . #FORTE P <0.05 53838, FRTE P<0.01 2545,

PAL. Phenylalanine ammonia—lyase; CHS1, CHS2 and CHS3. Chalcone synthase 1,2 and 3, respectively; CHI1 and CHI2. Chalcone isomerase 1
and 2, respectively; F3H1 and F3H2. Flavanone—3-hydroxylase 1 and 2, respectively; F3’ H. Flavonoid—3’ —hydroxylase; F3’ 5’ H. Flavonoid-3’, 5’ -
hydroxylase; DFR, Dihydroflavonol reductase; LDOX. Leucoanthocyanidin dioxygenase ; UFGT-2. UDP-glucose flavonoid 3—0-glucosyltransferase;
VvmybA 1.Transcription factor MYB90. * indicates significant difference at P < 0.05 and ** at P < 0.01.

3 BENANREERRFENSHEEPEZEREN RT-PCR RiESH

Fig. 3 Relative expression of the main genes involved in anthocyanin biosynthetic pathway

F3H2  F3'H F35H DFR LDOX UFGT-2VumybAl
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