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Formulation of Effective Soil Amendment for Major Fusarium wilt
Pathogen of Carnation and Control Effect
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Abstract

In order to select and to confirm effect on the inorganic and organic compounds to control Fusarium
wilt of camation caused by Fusarium oxysporum . sp. dianthi, this study was conducted since last May in
1993. According to add 14 inorganic chemicals (0.1%,w/v) including CaO individually in vitro, Alum, Al
(SO4)s suppressed not only 58 to 68% on mycelial growth but also inhibited 74 to 100% conidial germi-
nation of the fungus. Eight chemicals were finally selected by the suppression percent. In 0.1%(w/v)
water solution, these chemicals inhibited conidial germination resulting abnormal shape of conidial cells
with membrane lysis. Of the chemicals CaO inhibited by 86.5% to 100% as compared with check even
at 0.5%(w/v) and 73.4% on mycelial growth, together with Al:(SO4); and Alum 40 to 63.4%, respectively.
Among the three organic compounds including milled alfalfa leaves, composted pine bark (CPB)
suppressed definetely 55.6 to 98.2% on conidial germination, whereas MAL inhibited only on mycelial
growth.

The antagonist Trichoderma harzianum showed not only good growth in the soil medium amended
with CPM and MAM (1%,w/w) but also effectively inhibited mycelial growth of the fungus. Carnation
seedlings amended with CPM plus the causal fungus showed healthy growing without a typical symptom,
whereas in the pathogen inoculated pot, yellowish wilt symptom was developed.

KEY WORDS : Fusarium oxysporum f. sp. dianthj Soil amendment, Biological control, Trichoderma
harzianum.
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Table 1. Effect of extract solution and extract medium prepared from various inorganic compounds on mycelial growth and co-
nidial germination of Fusarium oxysporum f. sp. dianthi causing camation wilt

Suppression percent(%)

Chemicals - > = -
mycelial growth conidial germination
Al2504)3 680 (17) a* 97.4 ( 260)'ab™
Alum 58.5(22) ab 1000 ( 0.0 a
CaCl2 76 (49 cd 79.0 ( 21.0) cd
CaCO3 11.4 (47) cd 76.3( 237 cd
CalNO3)2 0.0 (53) cd 0.0 (100.0) h
CaO 585 (22) ab 744 ( 256) cd
Clycerine 0.0 (53) cd 633(367)e
K2HPO4 19 (48) cd 56.6 ( 43.4) f
KCl 0.0 (54) d 783(217) cd
K2504 9.4 (48) cd 81.6( 184) c
NH4NO3 17.0 (44) ¢ 56.6 ( 43.4) f
Urea 5.7 (50) cd 842(158) b
T.S.P 7.6 49 cd 0.0 (100.0) h
MgCO3 * Mg(OH)2 + 5H20 39732 b 21(579¢g
Check 0.0 (53) cde 0.0 (100.0) h
Alum : A(SO4)3 - K2504 + 24H20 T.S. P : Triple superphosphate

* : Records were made at 4 days after treatment. Paranthesis number means mycelial diameter.
y : Paranthesis number means percent of conidia germinated.

X wih . g
" . Means within a column followed by the same better are not significantly

different ( P=0. 05 ) according to Duncan’s multiple range test.
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Fig. 1. A : Germination of conidia of Fusarium oxysporum f.
sp. dianthi
B: Abnormal conidial germination of F. oxysporum f.
sp. dianthi treated in an inorganic solution.
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Fig. 2. Effect of CaO, Al2S04)3, and Alum concentration on
conidial germination of Fusarium owysporum f. sp.
dianthi 8 hours after tratment at 27C.
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Table 2. Effect of CaO, Al2(S04)3, and Alum concentration of extract medium on mycelial growth of Fusarium oxysporum f. sp.

dianthi

Chemicals Conc. (%) mycelial : Suppression
growth(mm) percent(%)

0.5 498 ¢’ 10.0

Cao 10 52.1 ef 58

15 499 e 98

20 147 ab 73.4

0.5 19.6 ¢ 634

Al2S04)3 10 145 ab 737

15 117 a 787

20 10.8 a 814

0.5 335d 394

10 17.4 bc 68.5

Alum

15 126 a 77.2

20 112a 79.8

check 55.3 f 0.0

* : Radial diameter (mm) was obtained from water agar by preparing CaO, Al2(504)3 and concentration(W/V). Reading were made at 4 days

after treatment.

¥ - Means within a column followed by the same better are not significantly different (P=0.05) according to Duncan’s multiple range test.

Alum : Al2(SO4)3 + K2504 * 24H20
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Effect of extract solution of organic compounds on
conidial germination of F. oxysporum. f. sp. dianthi at
8 hours after treatment. CPB: composted pine bark.
MAL: Milled alfalfa leaves.
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Table 3. Effect of organic compound extract media® on mycelial growth of Fusarium oxysporum {. sp. dianthi

Mycelial growth

Organic compound Concentration(%) \
Radial diameter(mm) Suppression(9%)
2 51 20
Composted

5 # 173
Pine barck
e 10 £ 193
g 2 53 00
Mil
= 5 54 00
Ifalfa |
dlfalfa edaves 10 52 00
2 51 20
Composted
i 5 52 00
oak sawdust
10 52 0.0
check 52 0.0

Fig. 4. Dual growth of Tnchoderma harzianum and Fysa-
rium oxysporum f, sp dianthi in the soil amended
with 1%(W/W) of CPM and MAM mixture.

1) Trichoderma  harzianum 2) Dual culture with 7.
harzianum and F. oxysporum {. sp. dianthi 3) Fusarium

A: Soil amended with CPMm

mixture ; B: Soil amended with MAM mixture.
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Table 4. Growth of the antagonist Trichoderma harzianum and Fusarium oxysporum f. sp. dianthi in the soil medium amended

with CPM and MAM(1%, W/W) at 27C

y

Mycelial growth” Suppression
Amendment .
T. harzianum F. oxy. dianthi level
CPM* +4++ - ++++
MAM ++ + +++

“ 4+ + : good proliferation
+ : poor growth

¥ 4+ 4 + + : the highest level
++ + : higher level

“ oM : Composted pine bark and compost soil plus wheat bran (1%, W/W)

MAM : Milled alfalfa leaves and compost soil plus wheat bran (1%, W/W)
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Table 5. Effect of CPM soil amendment for controlling wilt of camation caused by Fusarium oxysporum f. sp. dianthi

Amendment Concentration(%)  Wilt symptom Cgrowing conditions
cPm° 1%, W/W 0 +++7
CPM 5%, W/W 0 +++
Check - 100 i

(Pathogen inoculated)

‘oM Composted pine bark, T. harzianum and inorganic compounds mixture.

Y+ 4+ + : Healthy growth ; — : poor growth and yellowish wilt symptom.
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