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Table 1. Fungicides and concentration screened for the control of rose crown gall disease in vitro
Chinese common name Common name Dilution fold
(I Fip] £7) (R Fip] £74) (7 D)
12.5% iﬂW S Streptomycin 1 000
68.8% %Wk WP Thiophanate methyl + Streptomycin 1,000
10% Gl SP Streptomycin + Tetracycline 1,000
77.5% 3 PrbEf WP Kasugamycin + Copper oxychloride 1,000
77% g3 [~ WP Cupric hydroxide 400
40% Ef{]H 3 WP Oxine-copper + Cupric hydroxide 500
27.12% = HhpEER FP Tribasic copper sulfate 500
56% [~ pnsi WP Cuprous oxide 500
35% FERFE] WP Edifenphos + Fthalide 1,000
10% ﬂdﬁ[’%ﬂ WP Tecloftalam 1,000
20%0lf A% WP Oxolinic acid 1,000
40% phéf [ WP Nonylphenol copper sulfonate 500
s =R
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Table 2. Field survey for crown gall incidence in the regions of central Taiwan

No. of No. of ) ) ) Crown gall
. . Diseased Surveyed Diseased Diseased . .
Location fields Diseased fields (%) (ha) (ha) %) incidence
ields area (ha) area (ha area
surveyed ' fields ’ ’ (%) °
Changhua County 59 8 13.6 12.5 1.7 13.8 2-80
Nantou County 93 8 8.6 20.1 1.8 8.9 2-52
Taichung County 35 0 0.0 8.0 0.0 0.0 0
Total 187 16 8.6 40.6 35 8.6 2-80

"' Survey was conducted from October 1996 to March 1998.
2 One hundred rose plants were assessed for crown gall disease in every field. When surveyed field showed crown
gall incidence, the field was classified as diseased field and the area was as diseased area.



A o] G L WA 2T

W A EER 2 LR R FE

BT Tl i S D R A R o RS T T SRR 29 [ TRl A o R B A R
PEI ] R 1 2 B A @@#bﬁffﬁ[]@ﬁﬁ 1 T ’15‘\%5*&1&5745“\%‘3 R AT P
7 EEBB. - %%Jé{v éﬂbfﬁf"ﬁgﬁlﬁfﬁ[ﬁﬁi o R YA ST AT
RGMER B S P B & B Y RS SIHFﬁ#ﬁE_'ﬁJ?} F'%IOO% (FZ) e
S Wﬂfﬁ#l@?ﬂ%@’ﬁﬂ/ RO 1

Table 3. Susceptibility of rose cultivars to Agrobacterium tumefaciens

Percent disease incidence at days after inoculation (%)

Cultivars '

30 45
Grand Gala (fF ##57) 0.0a’ 0.0a
Samantha (3 &47}) 00a 0.0a
Marina (= % B.B.) 0.0a 0.0a
Double Delight (£551) 00a 0.0a
Papa Meilland (K [# & &) 0.0a 0.0a
Lambada (£ 1) 0.0a 0.0a
Paradise (“-4I7) 0.0a 3.9 ab
Konfetti (J?‘]?j) 5.1ab 11.6 be
Madam Violet (%24 *) 0.0a 19.1¢
Carinella ( %~ 3 %) 16.3 be 31.1d
New Carina (-] %~ 1 %) 28.0¢c 32.3d
Versilia (ig?F“ &) 214c¢ 459 ¢
Laser (8557) 282 ¢ 55.1ef
New Carinella(¥rT1 7~ 3 ¥) 213 ¢ 58.4f
Suplesse (©] #457) 63.5 ef 734 ¢
Champagne (Fliﬁﬁ) 58.4 de 75.8 gh
Ravel (~F75F) 65.5 efg 76.5 gh
Sonia (" h) 76.8 fgh 80.4 gh
Pitica ((55) 48.6d 83.8 gh
Micle (1[4 {F *) 66.7 efg 85.3 hi
Noblesse (frd 1#) 90.0 hi 97.6j
Alinka (Y5} ) 92.1i 100.0 ]
First Red (33— %) 97.1i 100.0 j
Super Disco (?F,“Etlﬂ_’?p ) 98.4i 100.0 j
Limona (%Fﬂ ) 100.0 i 100.0
Purple rain (% [ ) 100.0 i 100.0 j
Vivaldi (751 % 100.0 i 100.0 j
Gold Emblem (& & ?gfjﬁ’l) 100.0 i 100.0 j
Escimo (:Er’[ﬁynEl) 100.0 i 100.0 j

'Rose plant was made ten wounds on stem by a razor and rose plant was sprayed with Agrobacterium tumefaciens
suspension containing 1x10°® cfu/ ml after wounds. Each cultivar has ten plants.

? Values within each column followed by different letters are significantly different (P<0.05) according to Duncan’s
multiple range test.
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Table 4. The sensitivity of 22 strains of Agrobacterium tumefaciens isolated from infected rose to

fungicides
Fungicide Dilution fold No. of grow'lng stralnsl /
No. of strains tested
Streptomycin + Tetracycline (10% SP) 1,000 0/22
Kasugamycin + Copper oxychloride (77.5% WP) 1,000 0/22
Cupric hydroxide (77% WP) 400 0/22
Oxine-copper + Copper hydroxide (40% WP) 500 0/22
Tribasic copper sulfate (27.12% FP) 500 0/22
Cuprous oxide (6% WP) 500 0/22
Oxolinic acid (20% WP) 1,000 0/22
Nonylphenol copper sulfonate (40% WP) 500 4/22
Thiophanate-methyl + Streptomycin (68.8% WP) 1,000 17/22
Streptomycin sulfate (12.5% S) 1,000 18/22
Edifenphos + Fthalide (35% WP) 1,000 22/22
Tecloftalam (10% WP) 1,000 22/22
Control * 22/22

! Bacterial strains were tested on nutrient agar plates containing fungicides.
? Bacterial strains were streaked on nutrient agar plates as control.

SRS B R

R (R SRR S ML 7 T VRRER S AT VRE R L T Bl
EPET Bk 105 SHEFTAFS - A 0 S SBORIRR Y TR 3 - 1) 10% HEPUBLER SP 1,000
2 20%[8; % HEEWP 1,000 i W IF Bl £ o e R I - SIS AT
3 100% » i SEED UM Sh A2 B AT 1 13.7% o B AR PR 1519.9% () 5
FU VAR o pUREROD SRR AR OB YRR AR
WAL D ﬁ?}FFﬂ”“?ﬁﬁ‘ﬂWH%ﬁ%W%wwﬁﬁ%%ﬁ
PP () > R ﬁﬂﬁﬂj P B Bk R B B SR R DU 16.3% 0 TR

PRPRIGIEI  54.7% » 1P SRS S ) 3 =6 £5.90.9%



] Bl Bt 0 BB

H RIS BRI BRI R
Table 5. The efficacy of fungicides for control of rose crown gall (the first trial)

Percent of galled cuttings at days

Fungicide ! Dilution fold after treatment (%)
30 45
Streptomycin + Tetracycline (10% SP) 1,000 83a° 13.7a
Kasugamycin + Copper oxychloride (77.5% WP) 1,000 27.7b 52.4Db
Cupric hydroxide (77% WP) 400 382D 58.8b
Oxine-copper + Copper hydroxide (40% WP) 500 96.8 ¢ 100.0c
Tribasic copper sulfate (27.12% FP) 500 94.8 ¢ 98.1c
Cuprous oxide (6% WP) 500 89.0c 949 ¢
Oxolinic acid (20% WP) 1,000 13.1a 199 a
Nonylphenol copper sulfonate (40% WP) 500 100.0 c 100.0c
Control 100.0 ¢ 100.0 ¢

'Rose cuttings were dipped in bacterial suspension containing 1x10° cfu/ ml of Agrobacterium tumefacien and were
dipped in different fungicides for 10 min after inoculation. They were planted in peat moss and were kept in green
house.

?Values within each column followed by different letters are significantly different (P<0.05) according to Duncan’s
multiple range test.
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Table 6. The efficacy of fungicides for control of rose crown gall (the second trial)

Percent of galled cuttings at days after

Fungicide ! Dilution fold treatment (%)
30 45
Streptomycin + Tetracycline (10% SP) 1,000 1594 163 a
Oxolinic acid (20% WP) 1,000 45.7b 54.7b
Control 89.2 ¢ 909 ¢

12 Footnotes see Table 5.
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Field Survey and Management of Rose Crown
Gall in Central Taiwan '

Hsing-Lung Liu and Jeng-Hsiung Hsieh °

ABSTARCT

A field survey was conducted in 40.6 ha of rose fields for crown gall disease
incidence in the regions of central Taiwan. The disease incidence was found and
distributed in 16 fields covering nine towns. Occurrence of crown gall was noticed in 3.5
ha with as estimated percentage of disease incidence ranging from 2 to 80%. Of the 29
rose cultivars tested, both crown gall resistant and susceptible cultivars were found to
exist. The cultivars viz., Grand Gala, Samantha, Marina, Double Delight, Papa Meilland
and Lambada exhibited resistant reaction to crown gall disease. Most strains of crown gall
bacterium, Agrobacterium tumefaciens were able to grow on nutrient agar medium
containing streptomycin, thiophanate methyl + streptomycin, edifenphos + fthalide and
tecloftalam. However, most strains were unable to grow on media supplemented with
copper containing agrochemicals. Field trials conducted with different chemicals showed
that the rose cuttings planted after dipping in 10% aqueous solutions of streptomycin +
tetracycline S.P. and 20% solution of oxolinic acid W.P for 10 min, effectively prevented

the field incidence of crown gall disease.

Key words: Agrobacterium tumefaciens, crown gall, disease incidence, resistance,
rose, susceptibility, chemical control.

'Contribution No. 0608 from Taichung DARES, COA.
? Assistant Plant Pathologist and Technician of Crop Environmental Division of Taichung DARES, COA.



