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Effect of Soil Amendment for Controlling Fusarium Wilt of Sesame
Caused by Fusarium oxysporum f. sp. vasinfectum
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ABSTRACT : In order to find out formulation and effect of soil amendment on Fusarium wilt
of sesame caused by Fusarium oxysporum f. sp. vasinfectum, the study was conducted during the
last two years of 1992 to 1993. Among 14 chemicals (1%, w/w) added to soil including CaO
individually, Al(SO4);, Alum, and CaO suppressed mycelial growth and conidial germination of
F.oxysporum {. sp. vasinfectum. CaCl, suppressed mycelial growth only, while glycerine, KCl, K,
HPO,, and triple superphosphate suppressed conidial germination. Suppression rate was ranged
from 21 to 100% on mycelial growth. The 8 chemicals were finally selected. Among the 4 organic
compounds, composted pine bark showed definite suppression on mycelial growth and conidial
germination of the fungus, whereas milled alfalfa leaves was only effective on conidial germination
of Fusarium wilt pathogen. The antagonist Trichoderma harzianum grew well in the soil medium
amended with the composted pine bark and chemicals mixture (CPM) amendment (1%, w/w)
and suppressed mycelial growth of the fungus effectively. In pot test, Fusarium wilt of sesame
was completely controlled by CPM amendment.

Key words : Fusarium oxysporum f. sp. vasinfectum, Soil amendment, Biological control, Trichoderma
harzianum.
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Table 1. Effect of various inorganic compounds on
mycelial growth and conidial germination of Fusarium
oxysporum f. sp. vasinfectum on soil extract media

Suppression percent (%)

Chemicals?

Mycelial Conidial

growth®  germination
AL(SO.) 190 (34) hi* 30 (201)
Alum 286 (30) j 93( 2)
CaCl, 214 (33) i 0 (297)
CaCO; 23 (41) ab 0 (295
Ca(NO;), 71 (39) bed 0 (291)
Ca0 1000 (0)j 100 ( 0)
Glycerine 119 37) ef  983( 5)
K;HPO, 119 37) efg 30 (199)
KCl1 167 35) gh 61 (113)
K.SO, 48 (40) bc 143 (245)
NH:NO; 7.1 (39) bede 0 (300)
Urea 7.1 (39) bede 0 (290)
TSP 7.1 (39) bede 33 (192)
MgCO,Mg(OH)-SH,O 48 (40) bc 0 (297)
Check 00@2)a 0 (286)

“1% (w/v) of chemical was added to 10g of sterilized
soil and mixed with 30 ml of deionized water. Extract
media were prepared by pouring Iml of extract to
10ml of molten water agar.

®Records were made at 4 days after treatment. Figure
in paranthesis means diameter of mycelial growth
{mm).

Figure in paranthesis means number of germinated
conidia.

4Means within a column followed by the same letter
are not significantly different (p=005) according to
Duncan’s multiple range test. Alum : Al (SO,);-K,SOq+
24H,0, TSP : Triple superphosphate.
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Table 2. Effect of the concentrations of CaOQ, Al (SOy)s,
and Alum on mycelial growth of Fusarium oxysporum
f. sp. vasinfectum

. o Mycelial ~ Suppression
Chemicals  Conc. (%) growth (mm)y'  rate (%)
CaO 2 32+ 0.7 3

15 33+0.88 0

1 33+ 0.65 0

0.5 34+ 0.61 0

AL(8O0.), 2 13+ 061 61
1.5 12+ 0.61 64

1 14+ 0.71 58

0.5 16+ 0.50 52

Alum 2 12£0.76 64
1.5 16047 52

1 17+ 061 48

0.5 20+ 091 39

Check 33£035 0

* Diameter of mycelial growth was measured from water
agar prepared with various concentrations of CaQ, Al,
(SO4); and Alum at 4 days after inoculation. Alum ; Al,
(504)3 . KzSO4 . 24H20

"Valures are average of 5 replications and standard
deviation,
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Fig. 1. Effect of CaO, Al(SO.), and Alum concentra-
tion solution on conidial germination of Fusarium oxys-
porum f. sp. vasinfecrum after 8 hours at 27°C. Vertical
bars represent standard deviation (n=35). Alum : Al(SO,);*
KzSOa . 24H20
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Table 3. Effect of various chemicals on sesame stem-
segment colonization by Fusarium oxysporum f. sp vasi-
nfectum

Stem-segment® Suppression

Chemicals’ colonization (%) rate (%)
Al(SO.); 780 220
Alum 444 556
CaCl, 67.0 330
CaCQO; 556 544
Ca(NO»), 444 556
CaO 444 55.6
Glycerine 67.0 330
K,HPO, 556 544
KCl 780 220
K,SO, 333 66.7
NH,NO; 100.0 00
Urea 0.0 100.0
TSP 556 544
MgCO;-Mg(OH),-5H,O 789 330
Check 100.0 00

*1% (w/w) of chemical was added to the soil infested
with F. oxysporum f. sp. vasinfectum inoculum 3% (w/w),
and adjusted the moisture content as (12% (v/w).

*Twenty stems were treated per chemicals, and readings
were made at 2 weeks after treatment. Alum : Al(SOy)s-
K;04:24H,0, TSP : triple superphosphate.
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Table 4. Effect of organic compound extract media® on

mycelial growth of Fusarium oxysporum f. sp. vasinfecum

Concen-  Mycelial growth
Organic compound  tration Diameter Suppression
(%) (mm) rate (%)
2 40079 22
Composted pine bark 5 33065 35
10 35069 31
50+ 0.79 2
Milled alfalfa leaves 5 51079
10 521091 0
Composted 2 50 0.76 2
oak sawdust 5 50+ 0.85 2
10 541093 0
2 54+ 0.61 0
Milled oak sawdust 5 50£0.76 2
10 51+088 0
Check 51£0.69 0

® Different concentration of extract media were prepared
from the organic compoun&s after decoction for 30
minutes.
PValures are average of 5 replications and standard
deviation.
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Fig. 2. Effect of extract solution of orgnic compounds
on conidial germiantion of Fusarium oxysporum f. sp.
vasinfectum. CPB : Composted Pine Bark, MAL : Milled

Alfalfa Leaves. Vertical bars represent standard devia-
tion (n=3).

Fg. 3. Effect of composted pine bark on wilt discase
outbreak and growth of sesame seedlings sown in the
soil inoculated with the Fusarium oxysporum {. sp. vasin-
Jectum 1. soil diluted to 50% (w/w) with CPB:; 2. soil
diluted to 30% (w/w). 3. soil diluted to 10% (w/w); 4.
soil diluted to 5% (w/w); 5. control.

Fig. 4. Dual culture of Trichoderma harzianum and Fu-
sarium oxysporum f. sp. vasinfectum in the soil amended
with 1% (W/W) of CPB and MAM mixture. A :Soil
amended with CPB mixture, B:soil amended with
MAM mixture. 1. Trichoderma harzianum, 2. Dual cul-
ture with T. harzianum and Fusarium oxysporum f. sp.
vasinfectum, 3. Fusarium oxysporum f. sp. vasinfectum.
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Table 5. Control effect of CPM and MAM amendment
(1%, w/w) on Fusarium Wilt of sesame caused by Fusa-
rium oxysporum f. sp. vasinfectum under the greenhouse
conditions

Growing % of plants
Soil amendment conditions of wilted

seedlings®
CPM +antagonist” +4++ 0
MAM + antagonist +++ 0
CPM ++ 10
MAM ++ 273
None (Pathogen only) + 45.5

Readings were made at 33 days after seeds sowed.
*+ :Poor growth with wilting and yellowing, ++ :
Good growth but pamally yellowing, ++ + : Good
growth.

"CPM : Composted pine bark and chemicals mixture,
MAM : Milled alfalfa leaves and chemicals mixture,
Antagonist : Trichoderma harzianum was inoculated.
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