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Table 1. Susceptibility of chrysanthemum cuttings of various cultivars to Erwinia chrysanthemi LH29

Inoculum concentration (cfu/ml) '

. 10° 10°
Cultivar - - - - - -
Pith maceration Cuttings collapsed Pith maceration Cuttings collapsed

(mm) (%) (mm) (%)
B 59.6a* 87.5 74.9a 100.0
M\ 37.6b 0.0 61.3b 100.0
B 29.1c 75.0 51.3b-e 100.0
FIRCH 28.6¢ 0.0 44.8c-h 93.8
A= 19.1d 0.0 52.4bcd 81.3
_Fti?ig?b 18.3de 0.0 35.1g-n 62.5
R TA 18.2de 18.8 37.41-1 68.8
A 17.3def 6.3 55.4bc 93.8
FusffiR 15.6d-h 6.3 22.3nop 43.8
P 14.9d-h 10.0 60.9b 100.0
e 'J‘;Ft{[ 14.7d-i 12.5 41.1d+ 93.8
#E:FE'[ 14.6d-i 0.0 46.3c-g 93.8
S 13.3d+j 6.3 42.7c-j 100.0
I 12.1e-k 12.5 41.1d+j 81.3
(BN 54 11.0f-1 0.0 49.8b-h 93.8
KA~ 9.3h-n 12.5 48.4b-g 87.5
; TREE 9.1h-n 0.0 38.5¢e-1 100.0
e }*ﬁ 9.0h-n 0.0 31.3h-0 93.8
?‘J “*Fw 8.9h-n 18.8 48.0b-g 100.0
EEEN 8.8i-n 0.0 30.5i-0 87.5
P 8.4i-0 0.0 43.9c-i 81.3
7+ ’:‘:F’th 8.4i-0 0.0 43.6c-1 25.0
PRI 8.1i-0 0.0 47.6b-g 87.5
FUE]-] 7.1j-p 0.0 26.41-p 25.0
?f{iﬁ?j‘iﬁ“‘ 6.7j-q 0.0 20.60-p 313
S 6.1k-q 0.0 46.6c-g 41.7
(e 5.9k-q 0.0 38.6¢e-1 50.0
S AR 5.9k-q 12.5 29.4j-p 75.0
RER 5.8k-q 0.0 36.4f-m 62.5
C%E'?ﬁ 5.4k-q 0.0 27.8k-p 75.0

AT 4.71-q 0.0 36.1g-m 68.8
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Table 1. (continued)

Inoculum concentration (cfu/ml) '

_ 10° 10°
Cultivar - - - - - -
Pith maceration Cuttings collapsed Pith maceration Cuttings collapsed

(mm) (%) (mm) (%)
g ’J‘:FET[ 4.51-q 0.0 46.4c-g 43.8
= 4.2m-q 0.0 36.4f-m 100.0
E'I@l?} 3.8m-q 0.0 48.6b-g 100.0
i [l 3.5m-q 0.0 23.1m-p 46.7
LR 2.7n-q 0.0 18.70p 0.0
- Eﬁﬁf 1.80opq 0.0 56.3bc 81.3
[l 1.3pq 0.0 31.7h-o0 68.8
= EUHI 1.1pq 0.0 28.1k-p 25.0
FIZ 0.3pq 0.0 35.8g-n 56.3
i 0.0pq 0.0 16.6p 81.3

D Chrysanthemum cuttings were dipped in bacterial suspension containing 1x10° and 1x10® cfu/ ml of Ech LH29,
respectively for 30 min. They were planted in tray with peat moss, and then kept in greenhouse ( 26~35C,
RH46~92% ). Length of pith maceration and percentage of cuttings collapsed were measured and recorded 5 days
after inoculation.

2 Means of pith maceration length of 16 chrysanthemum cuttings inoculated. Values in the same column followed by
the same letter are not significantly different (p=0.05) according to Tukey’s studentized range test.

ESSRRIN fﬁJ]ﬁ#ﬁ" (L5 Jﬁ A ”’“E'El Erwinia carotovora subsp. carotovora LC3 JRIFRfYE D 4
Table 2. Susceptibility of chrysanthemum cuttings of various cultivars to Erwinia carotovora subsp.
carotovora LC3

Inoculum concentration (cfu/ml) '

Cultivar - - 10° - - - 10° -
Pith maceration Cuttings collapsed Pith maceration Cuttings collapsed

(mm) (%) (mm) (%)
SYTRT R 59.5a° 43.8 64.3a 100.0
M\ 13.2b-e 0.0 52.4b 6.3
Ex ’:(:Fth 8.5¢c-h 0.0 47.8bc 18.8
?J 'L‘;Fti| 7.1c-h 12.5 47.1bc 93.8
B 7.6¢c-h 6.3 45.6¢ 100.0
o FIE 3.3fgh 0.0 42 .9c-d 0.0
FInH 20.4b 0.0 37.9d-e 0.0
:FE[[;E*IJ 5.8e-h 0.0 37.8d-e 0.0
Ea ks 6.3e-h 0.0 36.5def 6.3
fﬁﬁ?ﬁﬁ 14.9bcd 25.0 33.7efg 50.0
P10 15.6bc 25.0 31.3e-h 6.3

PR 5.0e-h 12.5 30.6e-h 25.0
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Table 2. (continued)

Inoculum concentration (cfu/ml) '

: 10° 10°
Cultivar - - - - - -
Pith maceration Cuttings collapsed Pith maceration Cuttings collapsed

(mm) (%) (mm) (%)
KA 0.4gh 0.0 30.4e-h 313
e ’J‘;Ftﬁ[ 8.1c-h 18.8 29.41-1 25.0
\%E:FET[ 9.2¢c-f 0.0 27.1g+j 25.0
i <fs 65 6.4d-h 0.0 25.4hjj 12.5
FRE 3.0fgh 0.0 22 4ijk 12.5
I 4.3fgh 0.0 20.5jkl 6.3
[RER 3.2fgh 0.0 20.4jkl 0.0
A 0.0h 0.0 20.3j-m 6.3
EOREEL 4.3fgh 0.0 20.1j-m 0.0
o A 2.6fgh 0.0 19.8j-m 0.0
R 3.7fgh 0.0 16.8k-n 0.0
FUE] -] 0.4gh 0.0 15.9k-n 6.3
g ’J‘:FET[ 0.0h 0.0 15.0k-0 12.5
FusffiR 8.6c-g 0.0 13.01-q 12.5
FI2 'J‘;Ft{[ 5.6e-h 0.0 12.5m-r 0.0
FEIH, 3.0fgh 0.0 12.1n-r 0.0
PR }*ﬁ 1.1fgh 0.0 10.9n-r 0.0
E'l@ljﬁ 0.3gh 0.0 10.5n-r 6.3
:FET[ TSR 1.3fgh 0.0 9.6n-s 0.0
;Ftﬁ[‘%f:f 1.5fgh 0.0 7.40-t 0.0
o Rl & 0.3gh 0.0 7.0p-t 12.5
TR B 0.0h 0.0 6.9p-t 0.0
f@'jﬁ 1.9fgh 0.0 6.1r-t 0.0
[Cl N 0.1h 0.0 5.4r-t 0.0
e 4.1fgh 0.0 5.2r-t 0.0
FirE— %!TC 0.4gh 0.0 2.9st 0.0
AL 0.8fgh 0.0 1.7t 0.0
FIE! 0.9fgh 0.0 0.4t 0.0
HEE | R 0.0h 0.0 0.0t 0.0

! Chrysanthemum cuttings were dipped in bacterial suspension containing 1x10° and 1x10® cfu/ ml of Ecc LC3,
respectively for 30 min. They were planted in tray with peat moss, and then kept in greenhouse ( 26~35C,
RH46~92% ). Length of pith maceration and percentage of cuttings collapsed were measured and recorded 5 days
after inoculation.

2 Means of pith maceration length of 16 chrysanthemum cuttings inoculated. Values in the same column followed by
the same letter are not significantly different (p=0.05) according to Tukey’s studentized range test.
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Table 3. The inhibitory effect of agrochemicals on the growth of Erwinia chrysanthemi LH29

Inhibition zone (mm) '

Agrochemical Dilution fold

250 500 1000 2000
12.5% k= S 29.8a’ 28.8ab 26.3a-d 26.0a-¢
68.8% % [WEHEEE WP 29.5a 28.8ab 25.8a-¢ 24.5a-f
10% GPRibE=: SP 25.3a-e 24.5a-f 20.8b-i 18.8c-i
81.3% I fbé WP 18.0d-j 16.81-] 15.5f-k 15.3g-k
T7% w5 (~&if WP 13.5h-k 13.3h-k 11.55k1 11.05k1
40% Eif[]H 3 WP 13.3h-k 10.5jkl 9.3jkl 9.5jkl
27.12% Eiﬁﬁéﬁ SP 12.5i-1 11.3jkl 10.3jkl 0.0m
56% F[~fnit WP 12.3i-1 12.3i-1 11.8i-1 12.5i-1
2% [pf bk S 9.3kl 8.0kIm 8.0klm 7.0klm
35% ERFE] WP 0.0m 0.0m 0.0m 0.0m
10% ﬂdﬁ“ﬂ%ﬁ WP 0.0m 0.0m 0.0m 0.0m
40% phép [ WP 0.0m 0.0m 0.0m 0.0m

DPaper disc diffusion method'” was used to test the inhibitory effect of agrochemicals on the growth of Erwinia
chrysanthemi LH29. The diameter of paper disc was 6 mm.

2 Means of four replicates. Values in the same column followed by the same letter are not significantly different
(p=0.05) according to Tukey’s studentized range test.
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Table 4. The inhibitory effect of agrochemicals on the growth of Erwinia carotovora subsp. carotovora

LC3
Inhibition zone (mm) '
Agrochemical Dilution fold
250 500 1000 2000

68.8% % [piHkk= WP 30.5a 27.0cd 25.5def 21.5hij
81.3% TifH&H WP 29.8ab 27.5bcd 23.5fgh 21.0ijk
12.5% Gk S 28.3abc 26.3cde 24.3efg 23.3f-1
10% %[“liﬁi@?f—% SP 20.8jk 21.01jk 18.8k-n 16.5n-r
T7% % [~ WP 18.31-0 18.0m-p 17.5m-q 19.0klm
40% &R 37 WP 17.3m-r 17.3m-r 15.5qrs 16.00-r
56% [~ it WP 17.0m-r 15.5qrs 15.5qrs 16.00-r
27.12% = kS SP 15.0rst 15.8p-s 12.8t 13.5st
2% HéivF@zi S 12.8t 9.5u 8.0u 8.0u
35% FEkh L] 0.0v 0.0v 0.0v 0.0v
10% ﬁdﬁ;ﬁﬁ?ﬁ WP 0.0v 0.0v 0.0v 0.0v
40% phip [ WP 0.0v 0.0v 0.0v 0.0v

DPaper disc diffusion method'” was used to test the inhibitory effect of agrochemicals on the growth of Erwinia
carotovora subsp. carotovora LC3. The diameter of paper disc was 6 mm.

2 Means of four replicates. Values in the same column followed by the same letter are not significantly different
(p=0.05) according to Tukey’s studentized range test.
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Table 5. Effect of agrochemicals on soft rot of chrysanthemum cuttings by Erwinia chrysanthemi LH29

Dilution fold !

Agrochemical 50 x 100 x 250 x

PM ? PC PM PC PM PC
68.8% % (pEiflksk WP 6.5¢° 12.5 7.2fg 18.8 10.2¢fg 37.5
10% fﬁﬂ“’fﬁi@i SP 6.6g 18.8 18.3bcd 68.8 24.6ab 87.5
81.3% 3 ke WP 15.1cde 37.5 15.3cde 75.0 10.4efg 87.5
40% &R H 3 WP 10.3efg 37.5 21.4abc 50.0 25.9a 100.0
77% =& [~&i WP 13.5def 75.0 10.7efg 81.3 11.0efg 62.5
CK 24.2ab 87.5

D Each agrochemical was thoroughly mixed with talc (w/ w) at the dilution rate indicated. The chrysanthemum
cuttings were covered with each agrochemical at the cutting end. The cuttings were planted in Erwinia
chrysanthemi LH29 infested peat moss and were kept in greenhouse. Length of pith maceration and percentage of
cuttings collapsed were measured and recorded 5 days after inoculation.

) PM, length of pith maceration (mm); PC, percentage of cuttings collapsed.

3 Means of pith maceration length of 16 chrysanthemum cuttings inoculated. ~Values in the same column followed
by the same letter are not significantly different (p=0.05) according to Duncan’s multiple range test.
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Table 6. Effect of agrochemicals on rotting of chrysanthemum cuttings

Agrochemical Dilution fold ' Root No. Root length (mm)
68.8% % (pEiRE WP 50x 3.3d° 9.2d
100x 9.6¢c 21.5¢
10% Gl SP 50x 14.6b 27.6bc
81.3% ¥ PR WP 50x 22.3a 39.7a
40% HaflJH =3 WP 50x 22.7a 45.2a
CK 20.7a 37.9ab

! Each agrochemical was thoroughly mixed with talc (w/ w) at the dilution rate indicated. The chrysanthemum
cuttings were covered with each agrochemical at the cutting end.

2 Means of three replicates.  Values in the same column followed by the same letter are not significantly different
(p=0.05) according to Duncan’s multiple range test.
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Resistance of Cutting from Different
Chrysanthemum Cultivars to Bacterial Soft Rot
and Chemical Control of the Disease’

Hsing-Lung Liu?, Shih-Tien Hsu® and Kuo-Ching Tzeng’

ABSTRACT

Cutting of 41 chrysanthemum cultivars were evaluated for resistance to bacterial soft
rot caused by Erwinia carotovora subsp. carotovora and Erwinia chrysanthemi. Cutting
of the cultivars differed significantly in resistance to bacterial soft rot. Soft rot on
chrysanthemum cuttings inoculated with E. chrysanthemi was more serious than that
inoculated with E. carotovora subsp. carotovora in the same cultivar. Among the 41
cultivars tested, cultivar “Fen Lan Shiao Fen” was the most susceptible, while “Lung
Fenq Hsiao Hung” was the least susceptible. In the in vitro test, the growth of E.
carotovora subsp. carotovora and E. chrysanthemi was inhibited by several
agrochemicals. Among them, streptomycin, thiophanate methyl +streptomycin,
streptomycin + tetracycline, kasugamycin + copper oxychloride, cupric hydroxide and
oxine-copper + copper hydroxide were more inhibitory to both Erwinia pathogen.
Aforecited each agrochemical was thoroughly mixed with talc at different dilution rates,
and chrysanthemum cuttings were covered with each mixture at the end. In this test,
oxine-copper + copper hydroxide, kasugamycin + copper oxychloride, thiophanate methyl
+ streptomycin and streptomycin + tetracycline showed to be more effective in the
protection of the chrysanthemum cutting from the infection of soft rot Erwinia. Root
number and length of chrysanthemum were reduced by the treatments of thiophanate
methyl + streptomycin or streptomycin + tetracycline, but not oxine-copper + copper

hydroxide or kasugamycin + copper.

Key words: chrysanthemum, Erwinia, soft rot, resistance, chemical control.
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