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Study on rapid propagation technology of virus-free seedlings by tissue

culture in ‘ Shine Muscat’ grape
LIN Qian"?, GAO Yingying®™, QIN Huanling’, HUANG Tiankun’, ZHAO Yu’, WANG Zhongxia’,
CHEN Shuyuan’

(‘Biotechnology Reserach Institute, Guangxi Academy of Agricultural Sciences, Nanning 530007, Guangxi, China; *Guangxi Plant Tissue
Culture Seedling Co. LTD, Nanning 530007, Guangxi, China)

Abstract: [Objective] ‘ Shine Muscat’ grape, with its unique advantages of seedless, high sugar con-
tent, rich rose fragrance and good flavor, surpasses the quality of other grape varieties and is welcomed
by consumers. In recent years, ‘ Shine Muscat’ grape has been widely introduced and planted in Zheji-
ang, Jiangsu, Anhui, Yunnan, Guangxi and other places, showing a broad market prospect. With the de-
velopment of grape industry, the demand for ‘ Shine Muscat’ grape seedlings is growing rapidly. How-
ever, in the cultivation of this variety in China, the plants generally show the symptoms of viral diseas-
es, so that the yield and berry quality were seriously affected. The traditional way of grape seedling pro-
duction to remove the virus is inefficient. Therefore, it is necessary to establish a rapid propagation tech-
nology system for virus-free seedlings of ‘ Shine Muscat’ grape by combining tissue culture with heat
treatment method. [Methods] Based on the heat treatment method, the virus-free zone of the stem tip
can expand by inactivating the virus, and the stem tip has the advantage of taking small apical meri-
stems to grow a whole plant. In this paper, the tissue culture seedlings of ‘ Shine Muscat’ grape were

treated by combining heat treatment with stem tip culture. Firstly, the stem segments with axillary bud
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area of new canes were used as explants, and they were disinfected by different disinfection methods.
Then they were inoculated on MS medium containing different concentrations of plant growth regula-
tors. After a few days, the pollution rate, survival rate, germination rate, subculture multiplication coeffi-
cient, rooting rate, root length and root number of explants were calculated. The best method of disinfec-
tion, disinfection time, start medium, subculture medium, rooting medium for explants was determined.
Secondly, when robust tissue culture seedlings were obtained, they were heat-treated at different culture
temperatures and durations. At the end of treatment, the stem tips were selected and cultured to grow in-
to intact plants. Finally, the tube seedlings were sent to qualified institutions for virus detection by RT-
PCR detection.[Results]After disinfection with 75% alcohol for 30 s and 0.1% mercuric chloride for 8
min, the contamination rate and browning rate of stem explants were the lowest, and the survival rate
was 86%; the explants were inoculated on MS medium containing 6-BA and NAA to induce germina-
tion, and the highest germination rate was on MS medium containing 6-BA 1.5 mg - L' and NAA 0.2
mg - L', which reached 86.4%; the sterile buds were inoculated on MS medium containing 6-BA and
NAA. On the medium containing 1.0 mg-L"' 6-BA + 0.1 mg- L' NAA, the effect of proliferation was
the most obvious in the subculture, and the multiplication coefficient was 3.5; from subculture, the sin-
gle buds with strong growth were separated and transferred onto the medium of 1/2MS with IBA and
NAA for proliferation and rooting, and the effect of rooting was the best on the medium of 1/2MS with
IBA 0.4 mg-L"' and NAA 0.2 mg-L", the rooting rate was 86%, the average number of roots was 4.13,
and the average root length was 3.89 cm. detoxification treatment of tissue culture seedlings by heat
treatment was combined with shoot tip culture. After 18 days of heat treatment at 37 ‘C, individual
plants began to gradually lose their green leaves and became withered, and finally the whole plant died.
The survival rate of heat treated plants was 78%, and the shoot tip survival rate was 60%. The results
showed that, regenerated plants did not contain grape leaf curl virus 1 (GLRaV-1), grape leaf curl virus
3 (GLRaV-3), grape virus A (GVA), grape spot virus (GFkV), and grape fan leaf virus (GFLV).[ Conclu-
sion] Through the technology of plant tissue culture, the production efficiency of grape seedlings could
be improved effectively. At the same time, using heat treatment combined with detoxification technolo-
gy of stem tip culture, the detoxification efficiency of virus in the tissue culture seedling was also great-
ly improved. Therefore, this study preliminarily established the technology system of tissue culture and
detoxification and rapid reproduction of ‘ Shine Muscat’ grape. Moreover, it can provide technical sup-
port for the factory production of detoxification tissue culture seedling of ‘ Shine Muscat” grape. It can
also provide the market with high quality, robust, virus- free, excellent characteristics of virus- free
‘ Shine Muscat ’ tissue culture seedlings.
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Table 1 Disinfection of explants of ‘Shine Muscat’

75% LI B [E] 0.1% SR B I (8]
75% alcohol 0.1% mercury chloride
disinfection time/s disinfection time/min

BTG

Process number

1D 0 6
2D 0 8
3D 0 10
4D 0 12
5D 30 6
6D 30 8
7D 30 10
8D 30 12
9D 60 6
10D 60 8
11D 60 10
12D 60 12
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Table 2 The establishment medium of

‘ Shine Muscat’ explants

JOEEE RS e NP p(6-BA) p(NAA)
Process number  Basic medium  6-BA(mg-L")  NAA(mg-L"
1P MS 0.5 0.1
2p MS 0.5 0.2
3P MS 0.5 0.3
4p MS 1.0 0.1
5P MS 1.0 0.2
6P MS 1.0 0.3
7P MS 1.5 0.1
8P MS 1.5 0.2
9P MS 1.5 0.3
10P MS 2.0 0.1
11P MS 2.0 0.2
12P MS 2.0 0.3
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Table 3 The subculture medium of ‘Shine Muscat’

Ib PR G FEAEFRIE p(6-BA) p(NAA)
Process number ~ Basic medium 6-BA/(mg-L') NAA/(mg-L™"
1S MS 0.5 0.0
28 MS 0.5 0.1
3S MS 0.5 0.2
4S MS 1.0 0.0
5S MS 1.0 0.1
6S MS 1.0 0.2
7S MS 1.5 0.0
8S MS 1.5 0.1
9S MS 1.5 0.2
108 MS 2.0 0.0
118 MS 2.0 0.1
128 MS 2.0 0.2

1.2.4 AM3E5H BB TP S 1.5~2.0 cm £
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Table 4 The rooting medium of ‘Shine Muscat’

Sb PR EYNES p(IBA) p(NAA)
Process number Basic medium  IBA/(mg-L')  NAA/(mg-L"
IR 1/2MS 0.0 0.2
2R 1/2MS 0.0 0.4
3R 1/2MS 0.0 0.6
4R 1/2MS 0.2 0.0
5R 12MS 0.2 0.2
6R 1/2MS 0.2 0.4
7R 1/2MS 0.2 0.6
8R 1/2MS 0.4 0.0
9R 1/2MS 0.4 0.2
10R 1/2MS 0.4 0.4
IIR 1/2MS 0.4 0.6
12R 1/2MS 0.6 0.0
13R 1/2MS 0.6 0.2
14R 1/2MS 0.6 0.4
15R 1/2MS 0.6 0.6
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Table 5 The effect of different disinfection methods on the survival rate of ‘Shine Muscat’ explants

JhT G B S EL bEE S lﬁ%i %%{Jcﬁ %%4&%? ESZ/E‘%Z o %
Process number Number of Numb‘er of Pollution Browning Browning Survival Survival rate/%
explants pollution rate/% number rate/% number
1D 100 44 44 1 1 55 55¢
2D 100 38 38 2 2 60 60 f
3D 100 27 27 5 5 68 68 de
4D 100 27 27 8 8 65 65¢e
5D 100 28 28 2 2 70 70d
6D 100 11 11 3 3 86 86 a
7D 100 16 16 6 6 78 78b
8D 100 17 17 10 10 73 73 cd
9D 100 29 29 2 2 69 69d
10D 100 26 26 3 3 71 71cd
11D 100 15 15 8 8 77 77 be
12D 100 12 12 14 14 74 T4 c

RPN FING FRERORAN R AR B 2 8 22 R 2 IKE (p < 0.05). Rl

Note: Different small letters in the table indicated that the difference between different treatments was significant(p << 0.05). The same below.
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Fig. 1 The effect of different culture medium on the germination rate of ‘Shine Muscat’ explants
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Fig.2 The multiplication coefficient of ‘Shine Muscat’ tissue culture seedlings on different media
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Table 6 The effects of different media on rooting of ‘Shine Muscat’ plantlets
Ak FE i B ILE TS AR AR TR A SFRIRRAC
Process number Number of inoculations Root number Rooting rate/%  Average number of root Average root length/cm
IR 100 8 8] 1.87 253 f
2R 100 7 7k 1.85] 2.50 fg
3R 100 5 51 1.70 k 239¢g
4R 100 29 291 2.15 hi 2.67¢
5R 100 35 35h 243 g 2.93d
6R 100 58 58d 220 h 3.13¢
7R 100 40 40¢g 1.85] 327¢
8R 100 57 57 de 348¢ 3.43 be
9R 100 86 86 a 413a 3.89a
10R 100 74 74 b 3.81b 390 a
11IR 100 66 66 ¢ 3.60 ¢ 3.53b
12R 100 55 S5e 2.64 278 e
13R 100 75 75b 3.15d 3.53b
14R 100 58 58d 283 e 3.28¢
ISR 100 49 49 f 2.051i 297d

A K IBA B, SR I AR AR LB ir . AT L, AR
FIBA ST PHOGECER A 4 AR5 1 AE AR 1 S R o
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(1) NAA FABCAE F b s s Y IBA 5 e B W4 v 40
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A. Cultivate for 1 day; B. Cultivate for 30 days.
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Fig.3 The stem tip culture of ‘Shine Muscat’ grape tissue culture seedlings
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Table 7 The survival rate of heat treatment tube seedling and stem tip

FAb P v S L

Survival of heat-treated tube seedlings

SNSRI
Stem tip survival

AL FRREEL R R [PAGES e R PAGES
Number of heat-treated Survival number Survival rate/% Number of cut Survival number Survival rate/%
100 78 78 78 47 60
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Fig. 4 The virus test samples of ‘Shine Muscat’ grape tissue culture seedlings
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Table 8 The virus detection results of tissue culture

plantlet of ‘Shine Muscat’

S 2 >
ﬁu‘JﬁﬁW% GLRaV-1 GLRaV-3 GVA GFkV GFLV
Detection of virus type

ORIEEES — — — — —
Detection result

T I AN TR B o

Note: “—” is negative , without the detected virus.
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