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Table 1. Effect of different auxin (IBA) concentrations on rooting index of cucumber seedlings with
hypocotyl cutting treatment”

Rooting index” after treatment

Cultivars IBA(ppm) 3 5 7
Vantage 0 0.8a° 1.9a 2.3a
B 0.1 0.9a 1.9a 2.6a
0.5 1.0a 2.2a 2.4a
1 0.8a 1.8a 2.3a
5 0.9a 1.7a 2.2a
Showy Green 0 0.9a 2.3b 2.5a
(F5%%) 0.1 0.9a 2.1ab 2.6a
0.5 0.9a 1.9a 2.5a
1 1.0a 1.9a 2.4a
5 0.9a 2.3ab 2.9a

 The different concentrations of auxin (IBA) solutions were irrigated into peat moss with saturation. Each treatment
have 28 seedlings.

® Rooting index assayed on a scale of 0-3: O=roots could not anchor the plant body to the peat moss, 1=root could
anchor the plant body to the peat moss, and the root cover was less than 25% area of peat moss, 2=root could anchor
the plant body to the peat moss, and the root cover was less than 50% area of peat moss, 3=root could anchor the
plant body to the peat moss, and the root cover was more than 50% area of peat moss.

¢ Values followed by the same letter in the column are not significantly different at p= 0.05, according to Duncan’s
Multiple Range Test.

()M FHBTRREhEH KBS BCR [RIRE 2 IBA RS > BB RS RATRCR » SRR E T
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Table 2. Effect of dipping different concentrations of auxin (IBA) on rooting index of cucumber seedlings
with hypocotyl cutting treatment®

IBA concentration (ppm) Rooting index”
0 1.63b°
0 with tween 20 1.63b
1 with tween 20 1.63b
10 with tween 20 1.56b
50 with tween 20 2.13a
100 with tween 20 2.38a

* The cucumber seedlings, treated with hypocotyl cutting, were dipped with different concentrations of auxin (IBA)
solution and transplanted into peat moss with saturation immediately in greenhouse (25-35°C). Each treatment has
18 seedlings. The seedlings were collected and the rooding index was calculated at five days later.

® Rooting index assayed on a scale of 0-3: 0= roots could not anchor the plant body to the peat moss, 1= root could
anchor the plant body to the peat moss, and the root cover was less than 25% area of peat moss, 2=root could anchor
the plant body to the peat moss, and the root cover was less than 50% area of peat moss, 3=root could anchor the
plant body to the peat moss, and the root cover was more than 50% area of peat moss. The disease scale was
converted to disease severity and rounded off, as described in the Materials and Methods section.

¢ Values followed by the same letter in the column are not significantly different at p= 0.05, according to Duncan’s
Multiple Range Test.
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Table 3. Field experiment on the control of Fusarium wilt of cucumber by using nonpathogenic Fusarium
oxysporum at Luzhu, Kaohsiung®

Treatment Disease severity” after transplanting

Swk 6wk Twk 8wk 9wk
Water (CK) 3.2 4.5 13.1 38.8b° 62.3a
Fo276 2.1 5.9 24.7 50.9a 65.1a
F095024 1.0 2.3 2.6 12.8¢c 43.1b
F095026 2.9 3.4 15.5 49.8a 70.3a

? Field experiment was conducted during Dec., 2009 -Feb., 2010 at Luzhu, and cucumber plants were inoculated with
Fo0276, F095024 and F095026 by using the substrate irrigation inoculation method.

® 190 plants of each treatment were assayed on a scale of 0-4 : O=health, 1=cotyledon and first leaf with yellowing
symptom, 2=stunting, or <1/2 leaves with yellowing symptom, 3=stem yellowing, vascular discoloration, and >1/2
leaves with wilt symptom, and 4=plant wilted and died. The disease scale was converted to disease severity and
rounded off, as described in the Materials and Methods section.

¢ Values followed by the same letter in the column are not significantly different at p= 0.05 according to Duncan’s
Multiple Range Test.

(=) B RERR froth s B HH 1A 10
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Table 4. Field experiment I on the biocontrol of Fusarium wilt of cucumber by using nonpathogenic
Fusarium oxysporum at Yuchi, Nantou®

Treatment Disease severity” after transplanting

3wk 4wk 5wk 6wk 7wk 8wk
Water (CK) 24 4.3 8.7 16.6 37.7a° 56.1a
Fo276 1.7 2.0 6.9 11.3 19.9b 42.9ab
F095022 0 0 2.9 4.7 11.5b 35.1b
F095024 2.9 3.9 7.0 11.5 20.0b 38.0b
F095026 0 0 2.1 5.1 13.7b 33.3b
combination’ 1.4 6.0 8.5 16.2 15.7b 34.3b

? Field experiment was conducted during Jan. -Aug., 2011 at Yuchi. Cucumber plants were inoculated respectively
with Fo276, F095022, F095024, F095026 and a combination of the four by using the hypocotyl cutting inoculation
method.

®120 plants of each of the hypocotyl cutting inoculation treatments were assayed on a scale of 0-4: O=health, 1=
cotyledon and first leaf with yellowing symptom, 2=Stunting, or <1/2 leaves with yellowing symptom, 3=stem
yellowing and/or with vascular discoloration, and >1/2 leaves with wilt symptom, and 4=plant wilted and died. The
disease scale was converted to disease severity and rounded off, as described in the Materials and Methods section.

¢ Values followed by the same letter in the column are not significantly different at p= 0.05 according to Duncan’s
Multiple Range Test.

4 The combination treatment was prepared by combining the spore suspensions of 4 isolates, namely Fo276, F095022,
F095024 and F095026, and inoculated into cucumber plants by the hypocotyl cutting method.
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Table 5. Field experiment II on the biocontrol of Fusarium wilt of cucumber by using nonpathogenic
Fusarium oxysporum at Yuchi, Nantou®

Treatment Disease severity” after transplanting
Swk 6wk 7wk 8wk

Water (CK) 0 1.3 4.5a° 6.0a
Fo276 0 1.4 6.2a 5.7a
F095022 0 1.6 5.8a 7.2a
F095024 0 1.4 3.2a 6.3a
F095026 0 1.2 7.5a 10.4a
combination * 0 1.1 5.2a 9.1a

?Field experiment was conducted during Jan. -Aug., 2011 at Yuchi, and cucumber plants were inoculated respectively
with Fo276, F095022, F095024, F095026 and a combination of the four by using the substrate irrigation inoculation
method.

®120 plants of each treatment were assayed on a scale of 0-4 : O=health, 1=cotyledon and first leaf with yellowing
symptom, 2=stunting, or <1/2 leaves with yellowing symptom, 3=stem yellowing and/or with vascular discoloration,
and >1/2 leaves with wilt symptom, and 4=plant wilted and died.

“Values followed by the same letter in the column are not significantly different at p= 0.05 according to Duncan’s
Multiple Range Test.

4 The combination treatment was prepared by combining the spore suspensions of 4 isolates, namely Fo276, F095022,
F095024 and F095026, and inoculated into cucumber plants by the substrate infestation method.
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Evaluation of the Control Efficacy of the
Biocontrol Agent-nonpathogenic Fusarium

oxysporum on Fusarium Wilt of Cucumber in
Field Condition'

Chao-Jen Wang %, Yuan-Min Shen %, Wen-Hsin Chung * and Yi-Sheng Lin *

ABSTRACT

A previous study indicated that nonpathogenic Fusarium oxysporum (NPFo) isolates Fo0276,
F095022, F095024 and Fo95026 showed the ability in delaying the disease development on Fusarium wilt
of cucumber in greenhouse bioassay tests. Moreover, the satisfactory biological control efficacy of NPFo
was achieved when the isolates were introduced into cucumber plants by the hypocotyl cutting
inoculation method. To increase the rooting efficacy of hypocotyl cutting seedlings, Indole-butyric acid
(IBA) was used here. The results indicated that the hypocotyl cutting seedlings were showed the best
rooting index after treating with 50 ppm of IBA. Furthermore, the biocontrol efficacy of NPFo isolates in
controlling Fusarium wilt of cucumber was evaluated in field conditions by substrate irrigation and
hypocotyl cutting inoculation methods. The preliminary test was conducted at Luzhu in 2010. The isolates
Fo0276, F095024 and F095026 were introduced into cucumber plants by substrate irrigation inoculation
method. The result indicated that the disease severity rating (DSR) of NPFo isolates of Fo276 and
F095026 provided after 9 weeks were 65.1 and 70.3%, which was similar to that of the control treatment
(62.3%); whereas the DSR of the F095024 treatment was 43.1%, which was significantly lower than
that of the control. In the following year, the NPFo isolates were introduced into cucumber plants by
hypocotyl cutting inoculation method and then transplanted in the field at Yuchi for evaluating the
biocontrol efficacy of Fusarium wilt. Eight weeks after the transplantation of seedlings into the field,
disease severity was suppressed by the NPFo isolates F095022, F095024, F095026 and combination of
isolates, with a DSR between 33.3 and 38.0%. However, the DSR of isolate Fo276 was 42.9%, which was
not significantly different from that of the control (56.1%).
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