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A study of the seasonal dynamics of winter bud dormancy and flowering
and starch contents in shoots of Shine Muscat grapevine grown in Guang-

zhou

GE Jieyu, TANG Yanxia, XU Hairong, ZHAO Shili, DENG Caiyan, DUAN Xiaoyan, HUANG Xuming
(College of Horticulture, South China Agricultural University, Guangzhou 510642, Guangdong, China)

Abstract:[Objective] Guangdong is a relatively new region for table grape production. With the use of
rain shelter cultivation, the application of dormancy removing chemicals, and the introduction of high
quality and disease resistant cultivars, such as Shine Muscat and Summer Black, table grape production
is expanding rapidly in the province. The long growing season in Guangdong provides great flexibility
in adjusting the harvesting period of table grape. Mastering the dynamics of dormancy status of winter
buds, flowering process and carbohydrate reserve build-up provides important guidance for precise reg-
ulation of bud dormancy and production season. This study was carried out to understand the effects of
season, shoot maturity, illumination and trellis system on dormancy status and flowering process in the
winter bud and carbon nutrition reserve build-up in Shine Muscat. [Methods]The study was carried out
from June 2019 to January 2020 with four-year-old Shine Muscat vines under pergola or V shaped trel-
lis systems. Starting from June 2019 till January 2020, current season shoots of different maturity

(brown hardwood, greenish brown semisoftwood and green softwood) in vines with pergola trellis were
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pruned to observe bud break of the remaining top winter buds on tree. At the same time, hardwood,
semisoftwood and softwood shoots were collected and separately cut into one-bud sections. 0.5 cm long
internode segments were collected and frozen in =20 “C for starch determination. The one-bud stem sec-
tions were soaked in carbendazim for 5 min and placed in a tissue culture bottle filled with pure water
by one fourth of the bottle volume with the cut end submerged in water. They were placed under a room
temperature of 28 ‘C. Bud break was observed every 3 days. Cumulative budbreak rate within 30 days
after pruning was calculated. In the late August, hardwood shoots of the vines under pergola system and
under V trellis system were harvested for starch analysis, which was conducted using the iodine colori-
metric method. In the experiment exploring shading effect on dormancy of winter bud, winter buds at
the 4th or 5th node above the panicle were covered with aluminum foil to completely shade the winter
buds in June. In the late August, the shoots were pruned so that the shaded bud became the top bud re-
maining on tree. With the non-shaded winter buds as the control, bud break was observed and total bud
break rate within 30 days after pruning was calculated. The experiments were carried out with a random-
ized single-tree based block design and four biological replicates (trees). [Results]Bud break rate of the
on-tree winter buds in the hardwood and semi-softwood decreased dramatically after September, while
bud break in softwood was observed even in November. In off-tree experiment, bud break in hardwood
dropped to zero in October, while bud break in softwood and semisoft wood continued to occur even in
November. During the growing season in June, July and August, bud break rate was higher in off-tree
hardwood than in on-tree hardwood, but the opposite was found in semi-softwood and softwood. How-
ever, from October, bud break rate in off-tree semi-softwood and softwood became higher than in on-
tree ones. Shading the winter buds did not significantly influence bud break. Among the broken winter
buds in the hardwood and semi-softwood, around half were with flower clusters in June, July and Au-
gust. Winter buds in the softwood had the lowest flowering rate. In June and July, 11% and 30% of the
winter buds in softwood produced flower cluster after bud break, suggesting that flowering in winter
bud initiates early in the summer season. However, the flowering rate in the semi-softwood and soft-
wood dropped to zero in September. Starch content in shoot was always the highest in the hardwood,
and there was no significant difference between the semi-softwood and the softwood. There was a sys-
tematic increase in shoot starch in November. In August, shoot starch content was higher in Shine Mus-
cat under pergola trellis than under V trellis. [Conclusion] For the observation of dormancy status of
winter buds, off-tree method seems better than on-tree method. Winter buds in the hardwood enter deep
dormancy after October in Guangzhou while those of the semi-softwood and softwood do not enter
deep dormancy even in late autumn. Flower differentiation occurs very early in winter bud during the
summer growing season in June and July. However, the flowering process in winter buds ceases in au-
tumn. Therefore, flowering might be initiated by a seasonal signal in grapevine. Starch accumulates as
the shoot becomes mature, and systematic starch accumulation occurs in response to short-day photope-
riod in late autumn. Pergola trellis with horizontal cane growth is more favorable for the buildup of car-
bohydrate reserve than V trellis with shoot growing upwards. Therefore, pergola trellis is more suitable
for production of a second crop in winter. Winter bud seems not the organ to sense light conditions as di-
rectly shading the winter did not significantly affect bud break.

Key words: Shine Muscat grape; Winter bud; Dormancy; Starch accumulation; Flowering
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Table 1 On-tree winter bud break rate in stems of

different maturity of Shine Muscat v,
VERG) T A R L7¢53
Month Hardwood Semi-softwood  Softwood
6 H June 54.2+11.0 bA 75.811.1 aA 76.249.5 abA
7 H July 43.3+3.3 bB 80.0+5.8 aA 40.0+5.8 cdB
8 H August 75.0+7.2 aA 85.74+0.0 aA 90.5+4.8 aA
9 H September 4.2+4.2 cB 18.5+7.4 bAB 52.4+20.8 bcA
10 /] August 0.0+£0.0 cA 4.2+4.2 bA 16.7+8.3 deA
11 H November 0.0+0.0 cA 0.0+0.0 bA 11.146.4 deA
12 H December 0.0£0.0cA 0.0£0.0 bA 0.0£0.0 eA
1 H (2020 4F) 0.0+0.0 cA 0.0£0.0 b A -

January, 2020

VE RS 5 B [ — IR A B R ) 3 1 E p < 0.05 7k
A R FH TR (n=4) s A FRIRE TR IR R — H A AN RPIR A B
£ p < 0.05 A EMEZ R (n=4) , - FoR EIIRES A .

Note: Different small letters indicate significant difference among
months in stems of the same maturity at p << 0.05(n=4); different capi-
tal letters indicate significant different among stems of different maturi-
ty in the same month at p << 0.05 (n=4) , Duncans multiple range

test. — indicates stem status unavailable.
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Table 2 Bud break rate of winter buds in off-tree water-

fed stems of different maturity of Shine Muscat o,

H b WL R ek

Month Hardwood Semi-softwood  Softwood

6 1 June 38.847.9 bA 28.8+8.1 bA 22.5+6.2 abA
7 H July 90.0+8.2 aA 30.0£15.3bB 43.3+6.7 aB
8 H August 73.34+6.7 aA 28.0+11.6 bB 42.542.5 aB
9 H September 24.0+5.1 bB 62.5+7.5 aA 35.0+9.6 abB
10 H October 0.0+0.0 cC 12.5+6.3 bB 25.0+2.9 abA
11 H November 0.0+0.0 cB 5.0£2.9bB 17.5+4.8 bA
12 H December 0.0£0.0 cB 0.0+0.0 bB -

W ANFVNE FRER R A RZES KR ZBOANE T 3[R 7E p < 0.05
HKPA R E LT (n=4) s ANFAPR'S T BRI — A i AR K IR
BZEBTE p < 0.05 KFH EFEZR =4 ;TR IR EEA .

Note: Different small letters indicate significant difference among
months in stems of the same maturity at p << 0.05(n=4); different cap-
ital letters indicate significant different among stems of different matu-
rity in the same month at p << 0.05 (#=4) , Duncans multiple range

test. — indicates stem status unavailable.
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Table 3 Effect of bud shading treatment on winter bud

break rate in on-tree hardwood of Shine Muscat

KPR G
¥ N
At Treatment Budbreak rate/% t test
X} i Control 75.0£7.2 =0.775, p=0.482
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Table 4 Comparison of starch content among shoots of

different maturity and in different months in Shine Muscat

(mg-g"
HA T A kL £7¢53
Month Hardwood Semi-softwood  Softwood
6 1 June 17.9+1.2 dA 8.5+5.3 cB 13.5+0.2 bAB
7 H July 25.5+0.8 cA 13.6+0.7 bB 15.0+0.9 abB
8 H August 29.5+0.1 bcA 13.3+1.4 bB 16.5+2.2 abB
9 H September 32.142.7 bA 14.1+£0.6 bB 13.1£0.6 abB
10 H October 34.8+0.6 bA 17.0+0.9 bB 15.9£1.9 abB
11 H November  44.7+1.1 aA 24.7+0.9 aB 17.8£1.5 aC
12 H December ~ 48.7+3.2 aA 26.7+0.3 aB -

W12 A BT ARG, s> B A RN R R
HIFEMRE A BAE p < 0.05 KFH BEEF (=4 : KK 5
BERIR ] — H iy WA FPIRESBORAE p < 0.05 /K-FA 35 72 5 (n=
4) ;= FOR TR B .

Note: Different small letters indicate significant difference among
months in stems of the same maturity at p << 0.05(n=4); different capi-
tal letters indicate significant different among stems of different maturi-
ty in the same month at p << 0.05 (n=4), Duncans multiple range

test.— indicates stem status unavailable.
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Table 5 Flowering rate of winter buds in stems

of different maturity of Shine Muscat o
A gk LR WL
Month Hardwood Semi-softwood  Softwood
6 H 44.4+24.2 aA 46.8£3.9 aA 11.1£5.6 aA
June
7H 55.0£10.4aA  58.5+10.6 aA 30.6+19.4 aA
July
8 1 56.5+7.1 aA 11.1+5.6 bB 8.3+8.3 aB
August
9H - 0.0£0.0 b 0.0+£0.0 a
September
10H - 0.0+0.0 b 0.0+0.0 a
October
11H - - -
November
12H - - -
December
1 H 0204 - - -

January, 2020

T AN FRFRORIE RSB A E J 4 8E p < 0.05 KT
[ REMESR AR RS FRRRE — A B AFRREBAHE p <
0.05 K-PA RFHME T . —FRORZARIS BN LEZ H Jo Wi 2 slddiiy ,
MFEIEFIBITAERE B -

Note: Different small letters indicate significant difference among

months in stems of the same maturity at p << 0.05; different capital let-
ters indicate significant different among stems of different maturity in
the same month at p << 0.05, Duncans multiple range test. —indicates

data not available.
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Fig.1 Starch content in hardwood of Shine Muscat under

different trellis system
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