MEMHEZ SR H32A 13
Korean J. Plant Biotechnol.
Vol. 32, No. 1, 45~50 (2005)

Production of Virus-Free Stocks from Citrus Plant by the Shoot-Tip
Grafting and Heat Treatment

Daehyun Kim', Hyekyung Shim? Hyeogmo Kwon®, Jaewook Hyun®,
Kwangsik Kim®, Jinkyung Lee?, Sukchan Lee®
'Evaluation and Coordination Office of the Rural Development Administration, Suwon 441-707, Korea,
ZDepartmem of Genetic Engineering, Sungkyunkwan University, Suwon 440-746, Korea,
jAgricultural Environment Division of National Institute of Subtropical Agriculture, RDA, Jeju 449-701, Korea,
“Citrus Research Division of National Institute of Subtropical Agriculture, RDA, Jeju 449-701, Korea,

ABSTRACT Virus-free stocks was produced by the combination of the heat treatment of virus infected plant
and shoot-tip grafting (STS). To produce virus-free stocks, the plants infected with citrus viruses were used for
virus-free stock production using the modified method of STG in thermotherapy at 40C for 16 hours in the
light, and at 30°C for 8 hours of darkness for 4 weeks. Trifoliate orange (P. trifoliata) were used as rootstock
seedling for STG. Percentages of virus-free stocks against citrus tristeza virus (CTV), satsuma dwarf virus (SDV)
and citrus tatter leaf virus (CTLV) were 75.7%, 100.0%, 82.6% respectively. Shoot tip size for successful STG
were as small as possible. Less than 0.3 mm of shoot tips gave the hight efficiency of virus free plants but
survival rates were low. And, survival rate after shoot-tip culture was analyzed and the rates were dependant on
the cultivars; Yuzu cultivar showed the hight survival rate (74.6%) and early satsuma mandarin (Iwasagi) was
13.3% as the lowest cultivar. But citrus trees were not succeed to grown, turned brown, and died.
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Figure 1. Change of virus concentration in heat treated Yuzu
and Shiranuhi (407 or 16hr in the daytime, 30T or 8hr at
night). Values are mean # standard deviation with three repli-
cations.
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Figwre 2. Change of virus concentration in Yuzu and Shiranuhi
leaved in room temperature after heat treatment (day 40T
night 30°C  for 47 days. Values are mean = standard deviation

with three replications.
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Table 1. Citrus cultivars used as sources of shoot-tips and the result of virus indexing with ELISA after shoot-tip grafting

No. Cultivar Before shoot-tip grafting After shoot-tip grafting Har\.;esting
CTV* SDV® CTLV® CTv SDV CTLV sites

1 ESM* + - + R R i Harye

2 Yuzu + - + n _ : Harye

3 Shiranuhi + - + . _ ) Harye

4 Yuzu + - . . _ ) Harye

5 ESM - + - . R ) Harye
6 Yuzu + - + i _ ) Harye

7 Yuzu + - + _ _ ) Harye

8 Yuzu + - - . R ) Harye

9 ESM + + - R . } Harye
10 ESM - - + _ R ) Harye
H Yuzu * - + + - - Namwon
12 Yuzu + + - - - - Namwon
13 ESM + - + - - - Namwon
14 Yuzu + - - - - - Namwon
15 Yuzu + - + - - - Namwon
16 ESM + - + + - - Namwon
17 Yuzu + - - + - - Namwon
18 Yuzu + - + - - - Namwon
19 Yuzu + - + + - - Namwon
20 ESM * - + + - - Namwon
21 ESM B + - - - - Juongmun
2 Yuzu + - + - - - Juongmun
2 Yuzu + * - - - - Juongmun
24 Yuzu * + B - - - Juongmun
25 Yuzu + - - - - - Juongmun
26 Yuzu + - + - - - Juongmun
27 Yuzu + B + - - - Juongmun
28 Yuzu + B - - - - Juongmun
2 ESM B + - - - - Juongmun
30 Yuzu + - - - - - Juongmun
31 Yuzu + - + + i} ) Nohyong
32 Yuzu + - + R R . Nohyong
33 ESM + + - - - - Nohyong
34 ESM B + - - - - Nohyong
35 Yuzu + - + _ . ) Nohyong
36 ESM B + - - - - Nohyong
37 Yuzu + + i . N } Nohyong
38 Yuzu + - 3 3 } + Nohyong
39 Yuzu + - + . ) i Nohyong
40 Shiranuhi + - . . . ) Nohyong
41 Shiranuhi + - - - - - Nohyong
42 Shiranuhi + - + - - - Nohyong
43 Shiranuhi + - + + _ . Nohyong

“Early satsuma mandarin; *virus infections were evaluated by ELISA, + ; positive reaction, - ;
y p

satsuma dwarf virus; ‘citrus tatter leaf virus.
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Table 2. Percentage of virus-free stocks by citrus tristeza virus, satsuma dwarf virus, and citrus tatter leaf virus

Percentage of virus-free stocks

Cultivars
CcTV* SDV* CTLV®
Early satsuma mandarin 66.7 (4/6) 100.0 (7/7) 100.0 (5/5)
Yuzu 76.9 (20/26) 100.0 (4/4) 80.0 (12/15)
Shiranuhi 80.0 (4/5) - 66.7 (2/3)

Total 75.7 (28/37)

100.0 (11/11) 82.6 (19/23)

*Citrus tristeza virus; "satsuma dwarf virus;

‘citrus tatter leaf virus.

Table 3. Effects of shoot tip size on successful rates of shoot-tip grafting and rates of virus-free plants in citrus tristeza virus

Percentage of

Shoot size Cultivar Percentage of successful grafting virus free plant

< 0.3 mm Yuzu 16.7 (2/12) 100.0 (2/2)
0.3~0.5 mm Yuzu 31.8 (7/22) 85.7 (6/7)
0.5~0.7 mm Yuzu 42.9 (6/14) 66.7 (4/6)

Table 4. Percentage of successful shoot tip culture in vitro after heat treatment (40°C/307C)

Cultivars Infected Virus Survival rate (%)
Satsuma mandarin SDV* 48.3 (14/29)
Satsuma mandarin CTLV® 41.1 (30/73)
Yuzu CTV* 74.6 (100/134)
Shiranuhi CTV 54.5 (12/22)
Early satsuma mandarin (Miyamoto) CTLV 14.3 (2/14)
Early satsuma mandarin (Iwasagi) CTLV 13.3 (2/15)
*Satsuma dwarf virus; Pcitrus tatter leaf virus; ‘citrus tristeza virus.
A avelel 2 dllE: AsE 5o gl ARY = Fashl dow NEEL 84 Aoz Hanto)z) 2o
Sul7h eatal vk Wb 7 dlolels RER §4 AR4o] i EES S4ES 8L, cross-protection] €]
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Figure 3. Shoot tip grafting shape for virus-free stock. A and
B, the shape of leaf primordia of Yuzu shoot-tip grafted in
triangle-hole of trifolate orange rootstock; C, leaves of sprout
from Yuzu shoot-tip grafted in triangle-hole of trifolate orange
rootstock seedling, 3 weeks after grafting; D, shoot-tip grafted
stem-scion (Yuzuw/trifoliate orange, 6 weeks after shoot tip
grafting) with flush, side-grafted on rough lemon rootstock by
banding with stretched parafilm.
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