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ABSTRACT

Eight plant essential oils namely; anise, caraway, celery, coriander,
cumin, dill, fennel and parsley were in vitro tested for their activities on the
growth of three seed-borne fungi, Fusarium oxysporum, F. solani and
Rhizoctonia solani isolates which caused damping-off for lupine plants.
Anise oil showed the highest inhibitory effect against R. solani (1 00%), F.
oxysporum, (66.12%), F. solani (52.92%) and at 4 ml/L, however, celery
and caraway oils showed the least effect. Volatile substances from anise oil
were completely inhibited mycelial growth of fungal isolates (100%
inhibition).  All tested oils were significantly reduced dry weight of the
tested fungi. However, anise oil was the most effective one, it reduced dry

- weights of R. solani, F. oxysporum and F. solani isolates with percent
reduction of 98.01,98.07and 94.74, respectively. In vivo tests indicated that,
anise oil as seed soaking significantly decreased the total mortality by
(46.67-100%) in R. solani, (33.40-100%) in F. oxysporum and (13.34-25%)
in F. solani. Moreover, Anise oil significantly increased fresh and dry
weight of shoot and root of lupine plants (56.3-52.6%) (18.6-34.5%),
respectively.

Key words: Fusarium oxysporum, F. solani, Rhizoctonia solani, control,
Essential oils, seed treatment, lupine plants.
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INTRODUCTION

Lupine (fupinus termis L.) is an old legume crop in Egypt, having
high protein content. So, it is important for human and animal nutrition as
well as medical and industrial purposes. In addition, lupine is among the
useful crops for maintaining soil fertility and reclaiming new areas for its
efficient nitrogen fixation system (Shaalan et al,, 2003).

Seed-borne fungi such as Fusarium oxysporum Schlecht emend.
Snyd & Hans, Fusarium solani Mart. Sacc. and Rhizoctonia solani Kithn.
The incitant pathogens of damping off, root rot and wilt diseases, were
causing tremendous quantitative and qualitative losses for the lupine yield
(Abdet-Kader, 1983; Osman ef al., 1983 and Sahab ef al.1985). Biological
and chemical control were applied as the main strategy for controlling
damping -off discases (EL- Said et al, 1975; Fahim er o, 1983 and El-
Barougy and El-Sayad 2003).

Recently, there is an increase preference for natural fungal toxicants
which are generally believed to be safe for human and environment. The
essential oils and their constituents present in various spices are known to
have antifunga! properties which in vitro inhibit fungal growths.

Current literatures provides examples of the essential oils that have
inhibited the development of fungi in vitro and in vivo. Bang (1995) found
that caraway oil has reduced infection of R. solani in potato tuber.
Nakaboyashi and Fukuda (1999) reported that fennel oil was effective in
protecting the melons (Cucumis melo) plants from infection by F.
oxysporum f.sp.melonis and also improved crop yield. This essentiai oil
showed no phototoxic effect on plants and seed germination. Similar results
were reported by many investigators, Chaudhary et al, (1995} dill oil on
sugarcane ; Pandey and Pant (1997) cumin, fennel and coriander oils on
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okras; El-Sherbieny et al, (2002) used dill, coriander and cumin for
controlling F. solani and R. solani causing cotton seedling damping-off:
Singh er al, (2003) used dill, caraway, coriander, fennel and anise oils as
strong antifungal activity against F. oxysporum, F moniliforme and R
solani in sugarcane.

Thus, the present study aimed to evaluate the in vifro and in vivo
antifungal activity of some essential oils belonging to Umbelliferae plants
on lupine fungi; F. oxysporum, F. solani and R. solani

MATERIALS AND METHODS

Source of fungi: Two isolates of each F. oxysporum and F. solani were
previously isolated by Hemeda et al., (2001) from lupine seeds, according
the standard agar method {(ISTA, 1985), were used in the study. Four
isolates of R. solani (1,2,3 and 4) were currently isolated from lupine roots.
The isolated fungi were purified, then identified in Plant Pathology Dept.,
Faculty of Agriculture, Alexandria University and in Agriculture Research
Cehter, Ministry of Agriculture, Cairo, Egypt.

Source of essential oils: Eight plant essential oils namely; anise, caraway,
celery, coriander, cumin, dill, fennel and parsley were collected from
commercial dealers.

In vitro tests:

I- Effect of essential oils on linear growth of fungi isolates: Antifungal

activity of eight essential oils were carried out in Petri dishes (9 cm diam.),

containing PDA. Each double filtrated essential oil was dissolved

individually in Tween 80 (0.1%) then added to PDA medium immediately
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before solidifying and gently agitated to ensure even distribution of the oil
in the medium. Three concentrations, (1.0, 2.0 and 4.0 ml/L) were used for
each essential oil. The fungal {solates were inoculated by placing 2 (7 mm
diam.) disk of 7-days-old mycelial cultures at the center of the plates.
Five replicates were used per each treatment. The Petri dishes were kept at
a temperature of 20-25°C for 5 days for Rhizoctonia isolates and 7 days for
Fusarium isolates. Fungitoxicity was expressed in terms of inhibition
percentage of mycelial growth and calculated according to the formula of
Pandey ef al., (1982) :

dc — dt
dc

Where:dc = average diameter of fungal colony with control.

Inhibition % = x 100

dt= average diameter of fungal colony with treatment.

3.Effect of volatile substances of essential oils on linear growth of fungal
isolates: The activity of volatile substances which liberated from essential
oils has been studied according to the method of Dennis and Webster
(1971). Petri dishes (7 cm diam.) containing 10 ml of PDA medium were
inoculated at the center with (7mm diam.) disks of each fungal isolate.
Another dishes contained 0.5 ml of each essential oil were carried out.
Bottoms of Petri dishes were sealed together with parafilm and kept at 20-
25 °C for 5 days for Rhizoctonia isolates and 7 days for Fusarium isolates.
The bottoms containing essential oils were always at the lower side and
those of the fungi isolates were at the upper side of each pair.

Check was treated similarly but the lower bottom without essential
oils and the upper bottom received inoculum of fungus. The treatments were
guadruplicated. The colony diameter of each fungal isolate was measured
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and compared with the check . The percentage of inhibition of mycelial
growth was calculated as described above.

3- Effect of essential oils on dry weight of fungal isolates: To determine
the etfect of these essential oils on the dry weight of the tested fungal
isolates, one ml of each oil was added to 20 ml of PD broth medium in 100
m! Erlenmeyer flask. A set of similar flasks containing oils-free medium
served as control. A single disk (7mm diam.) of each fungal isolate was
transferred to the medium surface in each flask. Four flasks were used as
replicates for each treatment. Inoculated flasks were incubated at 20-25 °C
for 7 days. Fungal growth was collected on filter paper, washed with
distilled water and dried at 70 + 2 ° C. The average weight of tested fungi
was recorded for each treatment. The reduction percentage in dry weight
was calculated according to the following formula:

Reduction % = control - treatment <100

control

1k In vivo tests:

To study the effect of anise oi! in controlling damping — off of lupine
plants, autoclaved clay pots (15 cm diam.) were filled with autoclaved
aerated sand loam soil (lkg/pot) and inoculated with 50 ml of fungal
suspension. The fungal suspension of each isolate was prepared by growing
each isolate for 15 days at 20-25 °C on conical flasks (250m!) filled with
50ml PD broth. Each mycelium growth was gently washed, blended in 100
ml sterilized water and then fifty ml of hyphal and /or spore suspension was
used as soil drench for each pot. After 7 days, lupine seeds (cv.Gizal) were
sown at the rate of 5 seeds/pot. The seeds were treated with three different
treatments for 24 hours, the first treatment; seeds were soaked in crude anise

oil, the second; seeds were dressed with anise oil with Talk-powder {(5ml
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0il/100g Talk-powder), the third; seeds without treatment served as control.
The fungicide, Vitavax (5,6 dihydro .2- methyl -1.4- oxathum -3-
carboxanilide) was used for comparison al the rate of 3 gkg seeds.
Treatments were arranged in a complete randomized block design with five
replicates in a glasshouse. Percentage of damping off and survival of plants
were calculated 2,4 and 8 weeks after sowing, however fresh weights and
dry weights of both root and shoot systems were recorded at harvest.

Statistical analysis :

Data were statistically analyzed according to the SAS program
(Anonymous, 1980). The percentages of pre, post-emergence damping-off
and survival plants were angularly transformed before statistically analyzed.

RESULTS AND DISCUSSION
1- Inhibitory effect of essential oils on linear growth of fungal isolates :

The inhibitory effect of the tested essential oils on linear growth of F.
oxysporum, F. solani and R. solani isolates was presented in Table (1).
The results indicated that the inhibitory effect of essential oils was enhanced
by increasing their concentrations. Also, essential oils were differed
between each other in their activity on reducing fungal linear growth. Anise
oil showed the highest inhibitory effect against the isolates of F. oxysporum
(66.12%), F. solani (52.92%) and R solani (100%) at 4ml/L. These
results are in harmony with the results of Gangrad et al, (1991); Hasan,
(1994); Chaudbary ef al.. (1995); Miiller ef al,, (1995); Singh ef al., (1998);
Soliman and Badeaa (2002); Bauiomy (2003) and Singh et al, (2003).
Celery and caraway essential oils showed the least effect on the linear
growth of fungal isolates, where the inhibition percentages accounted 35.20,
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Table (i): Effect of eight essential oils at three concentrations on the linear growth
__of three tested fungal isolates (F. oxysporum, F. solani, R solani) .

Essential
oils

Conc.
{ml/L)

[nhibition % *

F. oxysporum

F. solani

R. solani

Iso. |

[s0. 2

Mean

Iso. 1

[so. 2

Mean

Isa. 1

Isa. 2

1s0. 3

Iso, 4

Wean

Anise

I ml
2ml
4 ml

38.53
3597
62.23

2748
27.07
70.00

33.01
3152
66.12

3333
40.20
41.67

6.80
25.33
58.17

20.07
2nm
5292

82.70
100.00
100.00

97.40
100.00
100.00

97.53
100.00
100.00

97.03
98.63
100.00

93.67
99.66
100.00

Cumin

I ml
2mi
4 ml

13.33
17.33
3590

19.00
27.70
31.83

16.17
22.52
3387

36.57
45.43
53.40

29.87
47.73
54.20

33.22
46.58
53.80

14.47
48.00
63.43

22.57
25.20
25.20

3277
5193
53.63

28.23
52.67
62.67

24,51
44.45
51.23

Dilt

i mi
2m]
4 ml

4.60
9.73
3917

7.23
44.23
59.60

5.92
26.98
49.39

3233
39.87
50.30

i
12.03
29.40

17.55
2595
40.10

38.10
43.20
61.67

11.10
23.70
28.53

20.47
28.37
52.53

23.63
3793
5553

23.33
33.30
49.57

Coriande
r

1 mi
2ml
4 ml

11.10
36.90
49.10

23.63
28.10
32.53%

17.37
32.50
40.82

27.17
42.73
64.47

14.07
19.03
34.30

20.62
30.88
49.39

24.07
56.10
63.63

5.67
6.57
9.00

20.00
1.37
49.33

325
34.67
44.00

20.57
27.18
41.49

Parsley

{ml
2ml
4 ml

36l
10.67
38.33

10.23
1377
46.33

6.92
12.22
42.33

12.27
48.70
66.50

333
10.30
2283

7.80
29.50
44.67

2293
22.56
53.33

1.48
8.80
23.27

12.53
20.00
217

27.20
38.43
41.20

16.04
22.45
3749

Fennel

I mi
2mi
4 ml

44.30
5537
39.50

47
43.37
42.83

37.89
40.37
51.22

15.33
43.40
49.40

8.07
22.67
23.57

11.70
31.54
36.49

22.700
27.67
35.47

13.60
2547

.22.100

11.50
19.37
54.40

15.27
24.63
34.53

17.02
24.29
3663

Celery

1 ml
2ml
4 ml

23.33
27.77
30.00

12.73
17.40
20.40

18.03
22.59
35.20

2590
3490
50.23

12.90
15.1¢
10.67

19.40
25.00
40.45

17.97
33.37
53.43

2110
30.73
3590

21.47
27.20
29.77

22.43
28.47
28.5¢

20.74
2994
36.90

Caraway

1ml
2mi
4 mi

40.37

|41.70

41.13

6.03
6.90
21.67

23.20
24.30
3240

713
28.37
3583

6.37
623
15.10

6.75
17.30
2547

5.20
14.43
4220

8.53
11.10
25.60

4.57
6.67
4.07

6.70
4167
51.53

6.25
18.97
35.85

* Mean of five replicates (plates)
LSD. atP <0.05 between oils = 1.6982

L.S.D. between fungi x oils =4.8125
L.S.D. hetween oil x congs = 294712
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3240 for F. oxysporum; 4045, 2547 for F. solani and 36.90, 35.80
for R. solani, respectively. Dill, cumin, coriander, parsley and fennel oils
have moderate effect. The obtained data supported those found on different
other fungi by Crison and Hadison, (1977); Kishore ef al., (1988); Singh
and Upadhyay, (1991) Jain ef al., (1992); Afifi ef al., (1994) Zedan et al.,
{1994); Pandey and Pant, (1997); Eid et al,(2002); El-Sherbieny ef al,
(2002); Minija and Thappil, (2002); Soliman and Badeaa (2002) and
Bauiomy, (2003).

The antifungal activity of the previous essential oils most probably due
to the phenolic compounds and other inhibitor substances present in the
essential oil (Bauiomy 2003). Maruzzella (1962) arranged the active
principles of volatile oil according to their antimicrobial activities in the
decreasing order as follows: aldehyde, phenols, alcohols, ketones,
hydrocarbons, esters which is also agreed with those mentioned by Moussa
{1998).

2- Inhibitory effect of volatile substances of essential oils : Table (2)
showed that the volatile substances which liberated from all essential oils
inhibited the mycelial growth of fungal isolates at different degrees.
Essential oil of anise completely inhibited the mycelial of fungal isolates
(100% inhibition). These results support the findings of Maruzzella and
Liquri (1958) who reported that volatile oils such as anise had pronounced
activities on the growth of many fungal genera. Saksena and Tripathi (1985
and 1987) reported that volatiles from cumin and anise oil inhibited spore
germination of some plant pathogenic fungi.
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Table (2): Effect of volatile substances of eighi essential oils on lincar growth of three tested funga)
isolates (F. oxysporum, F. solani, R. solani) .

Inhibition % *

Es:?snal F. oxysporum F. solani R. solani

(iso. 1)]{iso. 2)] Mean {(ise. 1) kiso. 2} Mean ({iso. 1){iso. 2)) (iso. 3) Kiso. 4} Mean

Anise 100.00] 100.00{ 100.00| 100.00 /100.00| 100,00 100.001100.00] 100.00 1100.00] 100.00
Caraway | 21.67| 14.00 | 17.84 | 2074 { 2.40 11.57 | 70.97 [100.00] 39.93 (4563 64.13
Celery 2.56 (2533 1 13.95 ) 11.90 | 53.37| 3264 {3477 2760 64.67 150.10] 4429

HParslc_y 12.53 ) 4B.67 { 30.60 | 29.60 (2933 | 29.47 | 14.70 21.33( 5440 113.93] 26.00

Dyilt 563 110337 798 | 7.64 4500 2632 | 1543 55.17| 34.80 |45.50| 37.73
Cumin 0.94 11133 | 6.14 | 0.77 [30.23} 1550 |35.27 45.80| 11.57 120.40( 28.26
Fennel 260 ] 1080 | 6.70 | 32.10 [17.70 24.90 | 0.3 18.33( 16.20 38.10] 1824

Coriander [12.13] 1133 [ 11.73 | 7.80 1200 990 |50.00) 7.57 | 2.80 [2187] 2036

* Mean of four replicates {platcs)

L.SD. at P < 0.05 between fungi = 3.8592
L.SD. at P < 0.05 between oil = 3.8592

L.SD. at P < 0.05 between fungi * oil = 10,9296

The least effective essential oils on this respect were cumin fennel and
coriander which gave percent inhibition of 6.14, 6.70 and 1 1.73in F
oxysporum; 15.50, 24.90 and 9,90 in F. solani as well as 28.26, 18.24 and
20.56 in R. solani, respectively. On the other hand, El-Sherbieny et al
(2002) found that the vapors of cumin oil completely suppressed the
mycelial growth of F. solani and R. solani which causing cotton seedling
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damping-off. In the present study, volatile substances from caraway and
celery oils were having moderately antifungal activity against fungal
isolates.

C- Effects on the dry weight of fungal isolates:

Fig (1 & 2) showed that all tested essential oils reduced the dry weight of all
tested fungi. Anise oil was the most effective one, it reduced dry weights of

R. solani, F. oxysporum and F. solani isolates with percentages of
08.01,98.07and 94.74, respectively.

Celery, caraway, dill, cumin, parsiey and coriander oils showed
moderate reduction on dry weight, meanwhile, fennel oil was the least
effective one which caused 33.7, 14.12, 18.01% reduction for F. oxysporum,
F. solani and R. solani. respectively.

The main component of anise oil is anethol (phenolic ether) in great
quantity reached to 50.2% but it had more effect than the other phenolic
compounds. However, cumin oil is characterized by a great amount of
cuminaldhyde which had a powerful activity as an antifungal agent. As far
as celery oil, although it contained hydrocarbons terpenes but it was poor in
the other terpenes. Fennel oil is characterized also by anethol, but in a
smaller quantity than anise oil (Eid et al., 2002).

The variations of antifungal activity of essential oils may be due to
the capability of the oil to penetrate into the fungal cell, alternate the fungal
metabolism by the mutagenic activity of it's constituents (phenolic, esters,
etc) or both action together. Many investigators mentioned the effects of
various essential oils as antifungal agents (Miiller ef al., 1995; Zambonelii ef
al., 1996; Jaspal and Tripathi 1999; El-Shazly 2000 and Bauiomy, 2003)
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Fig 1(a): Effect of eight essential oils on the reduction percentage of dry
weight of F. solani isolates.
Columns having the same letter(s) are not significantly different at p <0.05
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Fig 1(b): Effect of eight essential oils on the reduction percentage of dry
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Fig 2 (a): Effect of eight essential oils on the reduction percentage of dry
weight of R. solani isolates (1 &2).
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Fig 2 (b): Effect of eight essential oils on the reduction percentage of dry
weight of R. solani isolates (3 &4)
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- in vivo experiment :

The most in vitro effective essential oil (anise) was selected for controlling
damping-off of lupine plants as in vivo seed treatment. Data in Table 3
showed that treating lupine seeds with anise oil as seed soaking gave
significantly marked increase in seed protection against infection by F
oxysporum, F. solani or R. solani. In this respect, seeds treated with anise
oil was more effective than that of anise oil mixed with Talk-powder. It
significantly decreased pre-emergence damping-off from 23.34% to 6.67%%
for F. oxysporum ; from 20% to 13.33% for F. solani and from 26.67% to
10% for R. solani as compared to control. No significant differences were
found among anise oil plus Talk-powder treatment.  Anise oil treatment
decreased the mortality by (46.67-100%) in R. solani isolates, (33.4-100%)
in F. oxysporum and (13.34-25%) in F. solani. However, Vitavax has
reduced mortality by 83.33-100%, 66.68-71.44% and 74.99-100%.
respectively, with the same fungi. Treating lupine seeds with anise oil plus
Talk-powder as seed dressing decreased mortality by (57.1-16.7%) (74.9-
25.0%) and (0.0-100%) respectively. These findings are in agreement with
those of El-Shazly (2000) who found that anise oil gave highly protection
to.the maize seedling stages against F. oxysporum, F. solani and R. solani
1solates when used as seed dressing grains treated with it. Singh ¢r ol
(2003) reported that anise oil showed no adverse effect on seed germination
and seedling growth of some crops such as chickpea, it had no adverse
effect on the general health of sugarcane plants. Moreover, C haudhary 7
al., (1995) reported that anise oil showed no adverse effect on the general
health of sugarcane plants and was superior to some of the sy stemic
fungicides. The effect of anise oil on fresh and dry weights of root and
shoot systems of lupine plants showed significant increase as compared to
the control (Table 4). It significantly increased fresh and dry weights of
shoot and root by (56.3-52.6%) and (18.6-34.5%), while, Vitavax (44 3.
61.4%) and (10.3-72.4%). On the other hand, anise oil plus Talk-powder

increased the weighs by (33.7-33.3%) and (29.3-0.0%). respectively,
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Table (3) : Effect of seed treatment with anise oil, anisc o0il plus Talk-powder and Vitavax on the
percentage of pre-and post-emergence damping-off and survivals lupine plants (cv-Gizal) grown in
previously infested soil with damping-off fungi.

Fungi Treatments Pre- Post- Survival | % of total
emergence { emergence mortality
F. oxysporum
(iso. ) Anise oil 0.00 0.00 100.00 0.00
Anise oil + Talk-powder 20.00 0.00 80.00 20.00
Vitavax 13.33 0.00 86.67 13.33
Control 20.00 26.67 5333 46.67
F. axysporum
(iso. 2) Anise oil 13.33 1333 73.33 26.66
Anise oil + Talk-powder 26.67 6.67 66.67 3333
Vitavax 13.33 0.00 B6.67 13.33
Control 26.67 13.33 60.00 40.00
F solani
(iso. 1) Anise oil HELk) 667 R0 .00 20.00
i Anise oil + Talk-powder 0.00 6.67 93.33 6.67
Vitavax 0.00 0.00 100.00 0.00
Control 20.00 6.67 73.33 26.67
F. solani
. Anise oif 13.33 0.00 86.67 13.33
{iso. 1)
Anise oil + Talk-powder 20.00 0.00 80.00 20.00
Vitavax ) 6.67 0.00 93.33 6.67
Control 20.00 6.67 73.33 26.67
R solani
. Anise oil 13.33 6.67 R0.00 20.00
(iso. 1)
Anise oil + Talk-powder 26.67 6.67 66.67 33.33
Vitavax 6.07 0.00 9333 6.67
Control 26.67 13.33 60.00 40.00
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Table {3) ; Effect of seed treatment with anise oil, anise oil plus Talk-powder and Vitavax on the
percentage of pre-and post-emergence damping-off and survivals lupine plants {cv-Gizal) grown in
previously infested soil with damping-off fungi (Continued).

Fungi treatments Pre- Post- survival % of total
emergence | emergence mortality

R solani

(s0-2) | 4 pise ol 0.00 0.00 100.00 0.00
Anise oil + Talk-powder 0.06 0.00 100.00 0.60
Vitavax .00 0.00 100,00 0.00
Control 13.33 6.67 80.00 20.00

R. solani

(iso. 3) Anise oil 20.00 6.67 73.33 26.67
Anise oil + Talk-powder 46.67 0.00 53.33 46.67
Vitavax 0.00 0.00 100.00 0.00
Control 60.00 13.33 26.67 73.33

R solani

{iso. 4)

: Anise oil . 6.67 0.00 93.33 6.67

Anise oil + Talk-powder 6.67 0.00 93.33 6.67
Vitavax 0.00 0.00 100.00 0.00
Contro! 6.67 0.00 9333 6.67

Control
Anise oil 6.67 0.00 93.33 6.67
Anise oil + Talk-powder 0.00 0.00 100.00 0.00
Vitavax 0.00 0.00 100.00 0.00
Control 6.67 0.00 93.33 6.67

Mean Anise oil 9.63 3.70 86.66 13.34
Anise oil + Talk-powder 16.30 222 8148 18.52
Vitavax 4.44 0.00 95.50 4.50
Control 22.22 9.63 68.50 31.50

Each figure represents on average of five replicates (pots, 5 seeds each)

Pre-emergence damping-off Survival plants

L.S.D. at P <0.05 berween fungi=11.472 . L.S.D. at F < 0.05 between fungi = 12.037
L.S.D. at between treal = 7.6482 L.S.D. at between treat = §.0248

L.S.D. at between fungi x treat = 22.9047 L.S.D. at between fungi x treat = 24.032
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Tuble (4) ; FEffect af seed treatment with anise oil, anise oil plus Talk pdwc_ler and Vitavax on fresh
weight and dry weight of shoot and root of lupine plants (cv-Gizal) grown in previously infested
soil with damping-off fungi 8 weeks after sowing.

Fresh weight Dry weight
Fungi Treatments gmv/plant gm/plant

Shoot Root Shoot Root

F. oxysporum Anise oil 4.59 3.52 0.82 0.42
(iso. D) Anise oil + Talk-powder 491 3.16 0.73 029
Vitavax 3.88 2.05 0.90 0.75

Centrol 2.50 237 0.62 0.27

F. oxysporum Anise oil 5.85 2.01 0.92 0.25
{iso. 2) Anise o1l + Tatk-powder 5.00 368 1.03 0.32
Vitavax 6.13 1.91 1.19 0.37

Control 3.56 2.01 0.58 0.40

F. solam Anise oil 5.81 2.73 0.99 0.28
{iso. 1} Anise oil + Talk-powder 4.99 3.50 0.83 0.33
Vitavax 4.13 332 0.71 0.57

Control 3.33 1.79 0.54 0.31

F. solani Anise oil ' 5.34 2.66 0.82 0.30
(iso. 2} Anise oil + Talk-powder 5.44 2.56 0.76 027
Vitavax 5.54 297 0.98 0.4

Control 3.19 2.24 0.50 0.34

R. solani Anise wil 5.99 2.94 0.79 0.7%
{iso. 1} Anise oil + Talk-powder 593 302 1.01 0.43
Vitavax 5.94 2.14 1.05 0.40

Control 3.58 2.82 037 0.07
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Table (4) : Effect of seed treatment with anise oil, anise oil plus Talk powder and Vitavax on fresh
weight and dry weight of shoot and root of lupine plants (cv-Gizal) grown in previously infested
soi} with damping-off fungi 8 weeks after sowing {Continued) .

Fresh weight Dry weight
Fungi Treatments _gm/plant gm/plant

Shoot Root Shoot Root

R. solan{ Anise oil 4.95 j62 0.80 0.43
{iso. ) Anise oil + Talk-powder 401 2.86 0.68 0.34
Vilavax 599 319 0.99 0.45

Control 313 2.59 0.50 0.21

R solani Anise oil 6.87 3.36 0.90 0.45
{iso. 3) Anise oil + Talk-powder 3.86 338 Q.58 Q.18
Vitavax 491 272 0.83 0.48

Control 4.65 2.87 0.70 0.33

R solani Anise ol 509 2.58 0.99 0.32
{iso. £ Anise oil + Talk-powder 401 3.05 0.60 0.22
Vitavax i 2.86 0.71 0.45

Controt 2.80 3.14 048 0.27

Control Anise oil 4.77 2.44 0.82 0.26
Anise oil + Talk-powder 397 2.94 0.60 0.28

Vitavax 5.08 2.84 0.87 0.59

Control 374 2.00 0.82 0.41

Mean Anise oil 5.47 2.87 0.87 0.39
Anise oil + Talk-powder 4.68 3.13 0.76 029

Vitavax 505 2.67 0.92 0.50

Control 3.50 242 .57 (.29

Each figure represents on average of five replicates (pots, 5 seeds each)

Fresh weight of stem Fresh weight of root

L.8.D. at P £0.05 between fungi = 1.0187 L.S.D. at P < 0.05 between fungi = 0.4906
L.8.D. between treat = 0.6791 L.S.D. between treat = 0.3271

L.S.D. between fungj = treat = 2.0236 L.8.D. between fungi = treat = 0.9571

Dry weight of stem Dry weight of root

L.S.I). between fungi=0.1778 L.SD. between fungi = 0.0948

-L.5.D, between treat = 0.1186 L.SD. between treat =0.0632

L.S.D. between fungi x treat = 0.3580 L.SD. between fungi = treat = 0.1895
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Treating lupine seeds with anise oil as seed soaking or seed dressing
plus Taik-powder gave significantly marked increases in seed protection
against infection by fungi. In this respect, seed soaking with anise oil was
more effective than that of seed dressing in decreasing the percentages of
pre-and post-emergence damping—off, increased percentage of lupine
survivals over the control and increased weights of lupine shoot and root
systems. Anethol as a major constituent of anise oil may have antifungal
activity against fungal isolates when their vapor released from treated seeds
throughout planting which may have highly protection to the seedlings
stages against the infection by pathogenic fungi (Saksena and Tripathi, 1985
& 1987 and El- Shazly , 2000).

REFERENCES

Abdel —Kader M.M. (1983). Wilt disease of Egyptian lupine. M.Sc. Thests,
Fac. Agric. Cairo University, PP.176.

Afifi, N.A.; A. Ramadan; E.A. El-kashoury and H.A. Ei-Banna (1994).
Some Pharmacological activities of essential oils of certain
Umbelliferous fruits. Veterinary Medical-Journat Giza, 42(3) : 83-
89.

Anonymous (1980). SAS Institute, SAS, TAT User Guide. Release 6.03.
Edition. SAS Institute Inc. Cary, N¢ 27512-8000

120



J. Pest Cont. & Environ. Sci, 14 (1): 101- 128 (2006)

Bang, U. (1995). Natural plant extracts. Contro} of fungal pathogens of
potato. Proceedings of a conference — held in Uppsala —~ Sweden-
26-27 January, '

Bauiomy, M.A M. (2003). Using plant essential oils in controlling southem
blight disease in peanut. Egypt. J. Appl. Sci; 18(5) : 53-72.

Chaudhary, P.K.; G.P. Rao and A.K. Pandey (1995). Fungitoxicity of some
essential oils against sugarcane pathogens. Joumnal of Living
World, 2 (2): 30 -37.

Crison, A. and V. Hadison (1977). New data on fungicidal effects of some
volatile oils from aromatic plants. Contributii — Botanice, 173 -
181.

Dennis, C. and Webster, J. (1971). Antagonistic properties of species —
group of Trichoderma. 1. Production of volatile antibiotics.
Trans. Br. Mycol. Soc. 57(1): 41-48.

Eid, Malaka, I.; R. Moussa, Faten and M.R. Khatef, (2002). Use of some
essential oils and damsis extract as antifungal agents in the control
of plant diseases. Egypt. J. Appl. Sci, 17 (6) : 60 - 74.

El - Sherbieny, SN.; W.H. Zakey and S.M. Abdel Ghafar (2002).
Antifungal action of some essential oils against fungi causing
cotton seedling damping-off discase. Annals of Agricultural
Science, 47(3): 1009 - 1020.

121



Hemeda, Amal A.H.

El-Barougy, Ebtehag and Z.S. El-Sayed, (2003). Evaluation of four
microbial products as compared with fungicide for controlling
Fusarium wilt of Lupinus albus. Egypt J. Appl. Sci., 18 (4A): 69-
83.

El-Said, HM.; W.E. Ashour; M.A. Zayed and A.Z. Aly {1975). Studies on
the control of lupine root rot disease incited by Rhizoctonia solani
khiin and Fusarium oxysporum. Agric. Res. Rev., Cairo, 53: 105 -
121.

El-Shazly, AM.A. (2000). Antifungal activity of some essential oils on
fungi causing damping-off disease of maize. Al-Azhar J. Res., 31:
95-107.

Fahim, M.M.; A.R. Osman; AF. Sahab and M.M. Abd — Kader (1983).
Agricultural practices and fungicide treatments for the control of
Fusarium wilt of lupine. Egypt. J. Phytopathol., 15 (1-2): 35-46.

Gangrad, S.K.; R.D. Shrivastava; O.P. Sharma; N.K. Jain and K.C. Trivedi
(1991). In vitro antifungal effect of the essential oils. Indian
Perfumer, 35 (1):46—48.

Hasan, H.A.H. (1994). Inhibition of mycofiora and zearalenone on rice by
selected essential oils. Pakistan Journal of Scientific and Industrial
Research, 37(11): 471 - 473.

122



J. Pest Cont. & Environ. Sci. 14 (1): 101- 128 {2006)

Hemeda, Amal, A.-H.; T. Shahda, Waffa and §.S. Abo-Shosha (2001).
Quantitative changes in amino acids contents in relation to natural
fungal infection of some leguminous seeds. J. Agric. Sci.
Mansoura Univ., 26 (10) : 6107 — 6115.

LS. T.A. (1985). Intemational rules for seed testing. Seed Science and
Technology, 13(2)300-315.

Jain, S.C.; M. Purohit and R. Jain (1992). Phormacological evalution of
Cuminum cyminum. Fitoteropia, 63(4): 291-294.

Jaspal, 8. and N. N. Tripathi (1999). Inhibition of storage fungi of black
gram (Vigna mungo L.) by some essential oils. Flavor
Fragrance, J.(14):1-4.

-Kishore, N.; S. Gupta and M.K. Duebey (1988). Fungi toxic properties of
essential oils of 4nethum graveolens linn. and curcuma long linn.
Indian Journal of Microbiology, 28 (3.4) : 199 — 202.

Maruzzella, J. C. (1962). The germicidal properties 6f perfume oil and
perfumary chemicals. Am. Perfumer, 77: 67. (cited after Eid er
al,, 2002).

Maruzzella, J.C. and L. Liquri (1958). The in vitro activity of essential
oils.J.Am. Pharm. Assoc., 47:250 — 254,

123



Hemeda, Amal A.H.

Minija, J. and J.E. Thappil (2002). Studies on essential oil composition and
microbicidal activities of two south spices of the Apiaceae.
International Journal of Aromatherapy, 12(4) : 213 -215

Moussa, F. R. (1998). Biochemical studies o some medicinal and aromatic
plants. Food Science Department. Ph.D. Thesis, Faculty of
Agriculture, Moshtohor, Zagazig University.

Miiller, R.F.; B. Berger and O. Yegen (1995). Chemical composition and
fungi toxic properties to phytopathogenic fungi of essential oils of
selected aromatic plants growing wild in Turkey. Journal of
Agricultural and Food Chemistry, 43 (R): 2262 —2266.

Nakaboyashi, K. and T. Fukuda (1999). Effects of exudates from herb roots
on the fungal propagation of Fusarium in hydroponics. Bulletin of
the faculty of Agriculture, Meiji University, 119 : 9 - 20.

Osman, A.R.; M. Fahim; AF. Sahab and M.M. Abd El-kader (1983).
Losses due to wilt of lupine. Egypt. J.phytopathol., 15 : 27-34.

Pandey, D.K.; N.N. Tripathi; R.D. Tripathi and S.N. Dixit (1982).
Fungitoxic and phytotoxic properties of essential oil of Hyptis
suaveolens. Z.Pfl. Krankh. fl. Schutz, 89 (6): 344-349.

Pandey, U. N and D.C. Pant (1997). In vitro antifungal activity of some
higher plant products against soil-borne phytopathogens. Madras
Agricultural Journal, 84 (3) : 149-153.

124



J. Pest Cont. & Environ. Sci. 14 (1): 101- 128 (2006)

Sahab, AF.; AR. Osman; N.X. Soleman and M.S. Michail (1985).
Studies on root rot of lupine in Egypt and its control. Egypt. J.
Phyto. Pathol., 17 :23-35

Saksena, N. and H.H.S. Tripathi (1985). Plant volatiles in relation to
fungistatis. Fitoteropia, 56 (4) : 243 - 244,

Saksena, N. and H.H.S. Tripathi (1987). Antifungal substances in the
essential oil of anise (Pimpinella anisum L). Agricultural and
Biological Chemistry, 51 (7) : 1991 — 1993,

Shaalan, M.I., M.A. Shaalan, M. M. El-Ganbehi and M. A. Abd Ei-Sattar
(2003). Principals of field crops production . Alex. Univ.

Publications, ISBh

G T:

977-5030-46-3 (In Arabic).

Singh G.; S.K. Pandey, and O.P. Singh (2003). Fungitoxicity of some spice
oils against sugarcane pathogens. Journal of essential ojl plants,
6(2): 135 -138.

Singh, G. and R.K. Upadhyay (1991). Fungitoxic activity of cumaldehyde,
main constituent of Cuminum cyminum oil. Fitoteropia, 62:86.

Singh, 8§.P.; G.P. Rao and P.P. Upadhyaya (1998). Fungitoxicity of essential
oils of some aromatic plants against sugarcane pathogens.
Sugarcane, (2): 14 —17.

125



Hemedu, Amal A.H.

Soliman, K.M. and R.I. Badeaa (2002). Effect of oil extracted from some
medicinal plants on different mycotoxigenic fungi. Food and
chemical Toxicology, 40(11) : 1669 — 1675.

Zambonelli, A.; Bianchi and A. A. Ibasini (1996). Effect of essential oils
on phytopathogenic fungi in vitro. Phytopathology, 144:491-494.

Zedan, M.A., AM. El-Toony and N. G. H. Awad (1994). A comperative
study on antifungal activity of certain plant extracts, essential oils
and fungicides on tomato wiit pathogens. AL-Azhar J. Agric. Res.,
20(12) 217 - 236.

126



J. Pest Cont. & Environ. Sci. 14 (1): 101- 128 (2006)

8Ll g My AU (g ol Jasdll 2 se da slia

Lpadl) Alilal cloladd eyl
Buan Gua e JUl
3y i) Al (gabl2l) Aot 3 A8 = il il sl aud

asal Apall Gl shaill et bl o g8 (8 48lo D) 8 Jlda) A
Fusarium oxysporum a ) s—wanS3) o5 B Y TR Qpir RtE T P ILIPNEA
. Rhizoctonia solani N g 058334 55 F. solani SN g a e ) 558
Cuj sh LAY ot Skl gai ot <o Gemall (f 2 ay 0 gy
(%66.12) ¢ Y g 58y 30 Lhail (%100)dasdil A ilS Cua ) gl
A 585 e (N g ) s Sl (BS2.92)¢ posmanSyl gy eh il
el 134 iAol O Ay SHy S0y S Ly i/ e
Bodal il g o g il 8 sl 50 A0 o jlas oy
iy i) agend o plogadl pail Ll Tadi ) gl l..u_, O 2l G
%100 dpuly 5 yiial
B Jenally 80000 Gl kil 0 gl Cilall 5548 o Load il @ ekl Lg
38 b Adeld o 280 0 gl ) Sy AL Qg 3 Jlantins by yine gaiid

127



Hemeda, Amal A.H.

p32 358 b g N pe A8y ) il el )l i i Jnd
L= 94.74 « 98.07 « %98.01) s Nyt 31 g by o pssnS
e i el U8 pse s 5ah et Liad il Canad Sy - (N
il D D gl A i b By gine il hael Oyl )
Ll (%100-33.40) « (% 100~ 46.67) Aty Y smmas L 58554
SIS Sy Y g i d 538 sl (%25713.34) ¢ poseanS ) o5 S
Gl y il e JS1 iladly skl (ol A gl 3305 (B ol Al
ia S, lal sl (34.5-18.6) okl 05l (%52.6-56.3) camsy
i B 5 g gl Jenal il Gy 3e oo Aldladd L (lad 520
Gl g el Cilally (gl gl 835 (s ol (KH G pall Al
5l Il i il Sy A sl Adlae (o B Jiner Sy
sl G gl ) akind AplS (B Al 30 o3 b Lpdle geaal
Gl 3 od o) & sy lal W yols O gl o3 haflia b puasy 3 4
o Vllantiods Apem s (S in Jind gl ind Jaal 134 B il

s Al Caghi e QD Gaiay Loy (gl (5 gnadd

128



