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ABSTRACT

Root-rot and wilt diseases of lupine are considered as a disease problem in lupine
production in Egypt. In this study plant extracts, biocontrol agents and fungicides were
tested for their effect on root-rot and wilt of lupine. Root-rot disease caused by Rhizoctonia
solani, Fusarium solani and Fusarium moniliforme. While wilt disease caused by Fusanum
oxysporum. Laboratory experiments results indicated that, plant extracts of Neem and
Eucalyptus, biocontrol agents (Tnchoderma harzianum, Trichoderma hamatum,
Pseudomonas fluorescens and Bacillus subtilis) and fungicides reduced the linear growth of
the causal organisms. The fungicides, Moncerin and Rizolex-T gave the highest reduction in
linear growth of different pathogens and Rizolex-T was the most effective than Moncerin. In
greenhouse experiments, all treatments controiled significantly wilt and root-rot and
indicated the effectiveness of the different treatments compared to the untreated plants.
The most effective treatment was obtained by Neem and Eucalyptus extracts followed by
Trichoderma hamatum and Bacillus subtilis. Agronomic characters i.e., plant height, number
of branches, fresh weight, dry weight / plant, number of pods, seeds yield / plant and weight
of 100 seeds were tested. Also, total N and crude protein % in seeds were determined.
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INTRODUCTION

Lupine (Lupinus termis. L.) grown as a crop provides a variety of
benefits, primarily because of their input of fixed N, improving the physical
and chemical properties of the soil (Hoshikawa, 1991), lupine (Lupinus
termis L.) is a legume crop contains high value of protein. The plant is
subjected to the attack by several fungi causing great yield losses
(Christinsen et al., 1999). The most important fungal diseases are wilt and
root-rot caused by Rhizoctonia solani, Fusarium oxysporum, Fusarium
solani, Verticillum albo-atrum, Macrophomina phaseolina and Sclerotium
rolfsii (Gowily et al, 1995). Application of garlic extract resulted in a
significant decrease in damping-off and root-rot incidence of cantaloupe
caused by Fusarium semitectum (Michail and El-Khateeb, 1985) and root-
rot of bean (Gaffar et al., 1989). Soil amendments with Neem (Azdirachta
indica) seed cake are effective against F. oxysporum, M. phaseolina and

R. solani (Etheridge and Bateman 1998). Hussein (2005)
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found that. plant extracts of Neem, lemon grass leaves and eucalyptus
leaves reduced the linear growth of sugar beet root-rot pathogens. Plant
extracts of garlic, onion and caraway have significantly reduced the linear
growth of R. solani, F. oxysporum, F. solani, F. semitectum and F.
moniliforme (Eisa et al., 2006). Yehia et al. (1988) proved the antagonistic
effect of Trichoderma viride against F. solani of faba been as seed coating
and increased fresh and dry weight of shoots, root and nodules number.
Mahmoud (2004) found that, in greenhouse and field trials, P. fluorescens
and B. subtilis significantly reduced the incidence of all types of pod rots
caused by R. solani, S. rolfsii, M. phaspolinia and Fusarium spp. and added
that, B. subtilis induced the highest pod yield of peanut.

Maria and Joseph (2006) showed that, a 7. harzianum strain was
antagonistic, in vitro, to R. solani and V. dahliae and may be considered a
potential biocontrol agent. Liu and Sindair (1991) observed that, seed
treatment with Thiram and Graphite (2 g / kg seed) was effective to control
wilt in winter. Peas in early stage. Zakharova et al. (1995) reported that,
seed treatment with fundaza (Benomy L.) and the addition of Rhizotorfin
gave significant control of root-rots of pea caused by Fusarium and
Aphanomyces spp. Ei-Awadi et al. (1997) found that, lupine seeds dressing
with fungicides Beniate 50 (2 g / kg seed) gave a good protection against
the disease than untreated ones. Also, Benlate was the most effective
fungicide in reducing fungal linear growth (Eisa et al., 2006). The present
work was conducted to investigate the effectiveness of plant extracts,
biocontrol agents and fungicides for controlling root-rot and wilt diseases of
lupine under laboratory, greenhouse and field conditions.

MATERIALS AND METHODS

1. Isolation, purification and identification of the causal organisms:

Rotten roots of lupine seedlings and while plants were collected
from Minufiya and Giza, governorates at Egypt.

Iinfected parts were cut into small pieces, washed thoroughly with
running water to remove any adhering soil particles. These pieces were
surface sterilized by immersing in 5% sodium hypochlorite solution for 2
min, then washed several times in sterilized water then dried within
sterilized filter papers. Four surface sterilized pieces were aseptically
transferred onto Petri plates containing potato dextrose agar medium
(PDA) containing 40 ppm streptomycin sulphate to avoid any bacterial
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contamination. Plates were incubated at 25°C for 3 - 7 days and
observations were recorded. Fungi grown were puzified using hyphal tip
single spore techniques transferred and then identified according to their
morphological and microscopically characters as described by Jans et al.
(1991). Identification was confirmed by the Department of Mycology, Plant
Pathology Institute, Agricultural Research Center, Giza, Egypt.

2. Pathogenicity test:

Pathogenicity tests were carried out under greenhouse conditions
at (Sers El-Layian Agricultural Research Station at 2007growing season).
In this study was a used pot (25 cm diameter).

These pots were sterilized by immersing them in 5% formaline
solution for 15 minutes and then left for seven days before using. Soil
(used for potting) was sterilized with 5% formaline solution and then left for
two weeks for formalin evaporation. Soil infestation with each individual
fungus was carried out at the rate of 3.5% of soil weight. Fungi were
individually grown on sand-barley (SB) medium (25 g clean sand, 75 g
barley and enough water to cover the mixture). Flasks contained sterilized
medium were inoculated with each particular fungus and incubated at 25°C
for two weeks. Soil of control pots was mixed with the same amount of
sterilized sand-barley (SB) medium. Ten lupine seeds (Giza 2) cultivar
were surface sterilized by sodium hypochlorite 5% for 2 min, washed
several times with sterilized water, before sowing. Three pots were used for
each treatment. Percentages of pre-and post-emergence damping-off as
well as healthy survival plants in each treatment were determined 15 and
30 days after sowing, respectively using the next formula according to El-
Helaly et al. (1970).

3. Effect of plant extracts and fungicides on linear growth of
pathogen:

The antagonistic microorganisms such as Trichoderma harzianum,
T. hamatum, Bacillus subtilis and Pseudomonas fluorescens were tested
for their antagonistic abilities. All effective biocontrol agents were obtained
from the collection of Department of Agricultural Botany, Faculty of
Agriculture, Minufiya University, Egypt. In this respect, Petri plates
containing PDA medium were inoculated with a disc (5 mm diameter) taken
from 7 days-old cultures of the pathogenic fungi, i.e., R. solani, F.
oxysporum, F. solani and F. moniliforne. The pathogenic fungi were
inoculated at one side, whereas the opposite side, 5 mm apart was
inoculated with both disc of each antagonistic fungus T. harzianum and T.
hamatum or with streaking for antagonistic bacterium B. subtilis and P.
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fluorescens. Plates only inoculated with pathogenic fungi at one side, 5 mm
from the plate edge were kept as control. Three replicates were used for
each treatment. Plates were incubated at 25°C. Linear growth of the tested
fungi was measured when fungi completely covered the surface of the
medium in the control treatment. The inhibition percent was caiculated using
the formula of Mohamed (1996).

Tissue extracts of neem and eucalyptus ieaves were prepared by
lending 10 g frozen plant materials with 100 m! water for 5 minutes. The
resultant was strained through a double cheese cloth fabric and centrifuged
for 10 minutes at 3000 rpm. Sterilization was made by 0.2 um milipore filters.
The extract was added 1.5 m / plate to the gliotoxin fermentation medium
(GFM) as described by Brain and Hemming (1945). inoculation was done
with Rhizoctonia solani, Fusarium oxysporum, Fusarium solani and F.
moniliforne. Control (check) plates-devoiding extracts were incubated under
similar conditions at 25°C. The fungicidal effect on fungal growth was tested.
200 ppm of concentration of Moncerin at the rate 250 ppm and Rizolex-T
based on the active ingredient was prepared in PDA medium poured in Petri
dishes. Petri dishes were inoculated with 5 mm disks for 7 days eld fungal
cultures. Three replicates were used for each treatment. All previous plates
were incubated at 25°C for 7 days then examined. Percentage of reduction in
fungal growth was calculated as the growth in different treatments relative to
those in check treatment.

4. Effect of seed soaking in plant extracts, fungicides and
antagonistic:

4.1. Effect of antagonistic bioagents:

This study was carried out in sterilized pots (25 cm diameter)
containing sterilized clay soil in the greenhouse. Both of pots and soil were
sterilized with 5% formalin solution. Inocula of the mentioned biocontrol
agents (Trichoderma harzianum and T. hamatum) and the pathogenic fungi
(R. solani, F. oxysporum, F. solani and F. moniliforme) were prepared by
growing them separately on sand-barley medium (SB) for 15 days. While, B.
subtilis and P. fluorescens were grown on liquid nutrient glucose broth
medium for 4 days at 30°C (Abd El-Moity and Shatla, 1981), then applied
to the pots at the rate of 50 mi / pot, 7 days before sowing. Pathogenic
fungi were mixed thoroughly, ten days before sowing. Control treatment was
inoculated only with pathogens. Ten seeds (Giza 1) were sown per pot and
three replicates were used for each treatment percentages of pre- and
post-emergence damping-off, survival plants, and plant height, fresh and
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dry weight were assessed and recorded as mentioned before.

4.2. Effect of seed soaking in natural plant extracts:

This experiment was carried out in sterilized pots (25 cm diameter)
containing sterilized clay soil in the greenhouse, both pots and soil were
sterilized with 5% formalin solution. Soil was infested with each fungus R.
solani, F. oxysporum, F. solani and F. moniliforme at the rate of 3% of soil
weight.

Fungi were individually grown on sand-barley (SB) medium 25 g
clean sand, 75 g barley and enough water to cover the mixture. Flasks
contained sterilized medium were inoculated with each particular fungus
and incubated at 25°C for two weeks. Potted soil was watered daily for a
week to enhance fungal growth. Soil of control pots was mixed with the
same amount of sterilized sand-barley (SB) medium were treated with 4%
solution of carboxy methy! celluiose (CMC) as sticker, then air dried. Seeds
were soaked for one hr in the plant extracts (neem, eucalyptus leaves) was
prepared as follows (90 + 10) as sterilized water + plant extracts (Hussein,
2005). Seeds soaked in water only were used as control treatment. Ten
seeds Giza 1 were sown per pot and three replicates were used for each
treatment. Percentages of pre- and post-emergence damping-off, survival
plant, plant height, fresh and dry weight were assessed an according to El-
Helaly et al. (1970).

4.3. Effect of fungicides:

This experiment was carried out in pots (25 cm). Both pots and soil
were sterilized as mentioned before. Lupine seeds (cv. Giza 1) were
treated with
the fungicides, Moncerin and Rizolex-T at rates (3 and 3 g / kg seeds,
respectively). The same aforementioned methods were used without
fungicides as control. Ten seeds were sown per pot and three replicates
were used for each treatment. Percentages of pre and post emergence
damping-off survival plants, plant height, fresh or dry weight were assessed
and recorded as mentioned before.

5. Factors affecting lupine root-rot-and wilt under field conditions:

These experiments were conducted in naturally infested soil at Sers
El-Layian Agric. Res. Stat. Seeds were sown in 15™ of November during
2007 / 2008 and 2008 / 2009 growing seasons. The experimental layout
was in complete randomized block design with three replications for each
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treatment. Each replicate had 3 rows 3 m long each and 60 cm in width.
5.1. Seed treatment:

Lupine seeds cv. Giza 1 were treated with T. harzianum, B. subtilis
and P. fluorescens as powder form which prepared by growing each
particular antagonist on 200 mi liquid potato dextrose medium for 7 days.
Fungal growth was mixed with talc powder at the rate of 1: 1 (v: w). The
mixtures were left to dry out. Arabic gum was used as a sticker to dress the
seed with any agent. While Moncerin and Rizolex-T were applied as
mentioned before. Lupine seeds in the plant extract for two hour according
to Hussein (2005). The dry method depends on mixing the seed with
talcum powder laden with the extract and Arabic gum. The dried
preparation was obtained by mixing 250 g of talc powder with 250 ml of the
extract and spread till drying. Three replicates were used for each
treatment. Disease assessment and yield components were recorded and
estimated as mentioned before. Crude protein of seeds was calculated by
multiplying total N % x 6.25

5.2. Disease assessment:

Pre-emergence damping-off was assessed after 15 days from
sowing and post-emergence damping-off and survival plants were
assessed after 30 days. Root rot severity index was calculated according to
Soliman et al (1988) as following:

Disease severity = [( axb+ Nx K )x 100]
Where: a: Number of infected plants.

b: Grade of infection

N: Number of total plants

K: Maximum grade of infection.

Yield components infection of plant %, number of branches, number of
seeds per plant, number of 100 seed and seed yield piot / kg were
assessed.

6. Determination of protein:

Seed samples were taken, dried in an electric oven at 70° till
constant weight and ground for determination of total N calorimetrically by
using orange G dye method according to Hafez and Mikkelsen (1981).
Crude protein of seeds was calculated by multiplying total N % x 6.25.
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RESULTS

1. Isolation and identification of the causal organisms:
A. Sampling and isolation from infected seedlings and roots:

As shown in Table (1) twenty five isolate of different soil-borne fungi
were isolated from wilted and rotten roots of lupine plants Giza 2 showed
root-rot and wilt symptoms, cultivated in two Egyptian, Minoufiya and Giza.
Identification of these isolates show that they were identified as Rhizoctonia
solani (9 isolates) followed by F. oxysporum (6 isolates), F. solani (5
isolates) and F. moniliforme (5 isolates), respectively. As for the frequency
% of the isolated fungi in the two governorates, R. solani followed by F.
oxysporum were the most frequent fungi in the two governorates.

Table (1). Isolated fungi from rotten and wilted roots and their

frequenc; (%) of two different locations.

Fungal isolate Minufiya Giza Total
Frequency Frequency %  Frequency Frequency %
R.. solani 5 35.71 3 27.27 8.00
F. oxysporum 4 28.57 3 27.27 7.00
F. solani 3 21.43 3 27.27 6.00
F. moniliforme 2 14.28 2 18.18 4.00
Total 14 11 25

2. Pathogenicity tests:

In this experiment, 10 isolates only of root isolates 4-differnet fungi
were tested for their pathogenic abilities.

Results presented in Table (2) reveal that, some tested isolates
could be infect the roots of lupine cv. Giza 2 causing pre- and post-
emergence damping-off and reduced the survived plants. The highest pre-
emergence damping-off infection was recorded by R. sofani from Minoufiya
followed by F. oxysporum from Giza while F. solani and F. moniliforme
isolated from Minoufiya, respectively. Also, all tested isolates without
exception caused post-emergence damping-off infection %. Finally, it is
concluded from the results that, the isolates i.e., R. solani (2) followed by F.
oxysporum (4), F. solani (5) and F. moniliforme (7) were the more virulent
ones.
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Table (2). Pathogenicity tests of the fungi isolated from diseased
lupine seedlings. _

“Pre-emergence  Post-emergence  Survived plants

Isolated fungus ‘damping-off (%) _damping-off (%) (%)
R.. solani (1) e 870 ©+10.00 8330
R.. solani (2) ' 25.00 " 13.33 61.67
R.. solani (8) 0.00 6.70 93.30
R.. solani (19) 3.30 6.70 90.00
F. oxysporum (12) 6.77 6.77 86.46
F. oxysporum (4) 13.33 16.66 70.01
F. solani (5) 13.33 13.33 73.34
F. solani (11) 6.77 3.33 89.90
F. moniliforme (16) 13.33 10.00 76.67
F. moniliforme (7) 3.30 6.77 89.83
L.S.D. at0.05 11.20 9.81 15.32

3. Laboratory experiments:
Effect of plant extracts and fungicides on linear growth of R..
solani, F. oxysporum, F. solani and F. moniliforme.

Data in Table (3: a, b, ¢ and d) indicate that both plant extracts and
fungicides significantly reduced the linear growth of the pathogenic fungi
compared to control. Neem was the most effective plant extract followed by
Eucalyptus compared to control. While the fungicides Moncerin and
Rizolex-T revealed a significant reduction of fungal linear growth. Rizolex-T
was the most effective fungicide in reducing fungal linear growth compared
to control. All pathogenic fungi were sensitive to plant extract and
fungicides compared to control.

Clear the antagonistic mode of action against the tested pathogenic
fungi. Trichoderma hamatam grew over the mycelium of R. solani, F.
moniliforme and F. oxysporum. The tested antagonists significantly reduced
linear growth of all tested fungi compared to control. In general, T. hamatum
and T. harzianum were the most effective bioagents followed by B. subtilis and
P.  fluorescens where the ‘highest reduction % was by
F. moniliforme in relation to their reaction to 7. hamatum followed by R. solani
and F. oxysporum, respectively. Meanwhile, lowest reduction % was F. sofani.
On the other hand, T. harzianum was different in its reaction with the tested
pathogenic fungi where the highest reduction % was recorded with F.
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moniliforme, R. solani, F. oxysporum and F. solani, respectively. Also, using B.
subtilis and P. fluorescens as a natural antagonist were not highly effective in
reducing the growth of tested pathogenic fungi comparing with T. harzianum
and 7. hamatum, all tested antagonists reduced the growth of the fungus.

4. Effect of plant extract, biocontrol agent and fungicides on lupine
root-rot and wilt under greenhouse conditions:

Results in Table (4) indicated clearly that the antagonists reduced
significantly pre-emergence damping-off and post-emergence damping-off
infection of lupine plants infected with the causal pathogens comparing with
control. While the fungicides more effective from antagonistic and plant
extract compared to control. Rizolex-T was the best followed by T.
hamatum and Neem, respectively. On the other hand, the lowest effective
eucalyptus, B. subtilis and P. fluorescens. In this respect, the highest
percentage of healthy survived plants was in case treatment against T.
hamatum followed by T. harzianum, respectively. The best treatment was
fungicides Rizelex-T and Moncerin compared to the control.

Table (3 a). Effect of biocontrol agents, plant extracts and fungicides
on linear growth of Rhizoctonia solani in petri-dishes.

Treatment Linear growth (cm) Reduction (%)

Biocontrol agents:

T. harzianum 3.50 61.11

T. hamatum 3.00 66.67

P. fluorescens 5.40 40.00

B. subtilis 5.00 44 44
Plant extracts:

Neem 4.83 46.29

Eucalyptus 6.83 24.07
Fungicides:

Moncerin 2.83 68.52

Rizolex-T } 2.00 77.78
Control 9.00 0.00
L.S.D. at 0.05 0.29 3.24
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Table (3 b). Effect of biocontrol agents, plant extracts and fungicides
iear growth of Fusarium solani in petri-dishes.

Treatment Linear growth (cm) Reduction (%)

Biocontrol agents:

T. harzianum 4.80 46.67

T. hamatum ) 3.20 64.44

P. fluorescens 5.90 34 .44

B. subtilis 6.00 33.33
Plant extracts:

Neem 5.17 42.59

Eucalyptus 6.33 29.62
Fungicides:

Moncerin 1.00 88.89

Rizolex-T 0.00 100.00
Control 9.00 0.00
L.S.D. at0.05 i 066 7.55

Table (3 c). Effect of biocontrol agents, plant extracts and fungicides
on linear growth of Fusarium oxysporum in petri-

dishes.
Treatment Linear growth (cm) Reduction (%)

Biocontrol agents:

T. harzianum 420 53.33

T. hamatum 3.00 66.67

P. fluorescens 5.00 44 .44

B. subtilis 4.90 4555
Plant extracts:

Neem 3.50 61.11

Eucalyptus 4.67 48.14
Fungicides:

Moncerin 233 74.07

Rizolex-T 1.67 81.48
Control 9.00 0.00
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Table (3 d). Effect of biocontrol agents, plant extracts and fungicides
on linear growth of Fusarium moniliforme in petri-
dishes.

Treatment Linear growth (cm) Reduction (%)

Biocontrol agents:

T. harzianum 2.50 72.22

T. hamatum 2.00 77.77

P. fluorescens 6.00 33.33

B. subtilis 5.30 41.11
Plant extracts:

Neem 2.67 70.37

Eucalyptus 4.17 53.70
Fungicides:

Moncerin 0.00 100.00

Rizolex-T 0.00 100.00
Control 9.00 0.00
L.S.D. at0.05 0.24

Data in Table (5) revealed that, there was a clear effect of treatment
seeds on disease severity comparing with control (untreated). Lupine seeds
pretreated with any tested fungicide lowered percentage of diseased plants
than untreated one (control). Rizolex-T ranked as the best seed dressing
fungicides judged by the lowest disease incidence followed by Moncerin, with
R. solani, F. oxysproum, F. solani and F. moniliforme, respectively. Neem was
the best followed by eucalyptus antagonists reduced significantly disease
severity of lupine plant infected with the causal pathogen comparing with
control treatment. 7. hamatum was the best in this field followed by T.
harzianum, B. subtilis and P. fluorescens, was the least effective one.
Regarding fresh weight, dressing seeds with fungicides, plant extract and
antagonist before sowing in soil infected with wilt and root-rot pathogens
increased significantly the fresh weight of the lupine comparing with untreated.
Conceming dry weight, of the results were obtained where, dressing seeds
with fungicides, plant extract and antagonist increased significantly dry weight
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in all tested treatments compared to the control.
5. Effect of treating lupine plants with fungicides, plant extract and
biocontrol agents on root-rot and wilt disease:

Data in Table (6) clearly show the influence of both fungicides, plant
extract and antagonist treatment on root-rot and wilt diseases of lupine
under field conditions during two seasons. The results cleared with,
treatments application reduced significantly pre- and post-emergence
damping-off compared to control. Rizolex-T was the best in reducing pre-
and post-emergence damping-off and consequently increased survival
plant compared to control. Neem and 7. hamatum were the best in
reducing pre- and post-emergence compared to control. P. fluorescens and
eucalyptus ranked as the lowest effective. In general, the protection degree
offered by fungicides and plant extract (Neem) application were much

better than antagonistic.
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Table (5). Effect of biocontrol agents plant extract and fungicides on
some growth parameters of Ilupine plants under
greenhouse conditions.

weight / plant

Dry weight / plant
E - S 2
Treatment s 8 e 5 g S kS S -S 5
8 8 v 3 ] 8 9 A = 3
. X E ’ = E
¥ o 8 é ¥ W s 8
w W w w
T. harzianum 11.00 1290 1250 1300 1235 200 190 230 200 205
T. hamatum 13.00 13.00 1200 13.00 1275 250 200 200 230 220
P. fluorescens 1050 1200 11.00 1250 1150 130 140 140 200 152
B. subtilis 850 1070 963 1200 1021 095 110 097 150 1.13
Neem 1012 1230 11.30 1300 1168 230 230 240 250 240
Eucalyptus 790 1050 925 1000 941 08 093 090 130 099
Moncerin 927 1000 1176 11.00 1051 173 193 1980 240 199
Rizolex-T 13.00. 1500 +400 1200 1350 210 230 230 270 235
Control (pathogen) 320 612 527 700 6540 053 083 074 120 082
Mean 961 11.39 1074 11.50 169 163 166 1.99
Pathogen = 1.30 Pathogen = 0.26
LS.D.p=0.05 Treatment = 1.50 Treatment = 0.39
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Table (6). Effect of treating lupine seeds with plant extracts,
fungicides and antagonists on root-rot and wiit disease
during two seasons under conditions.

Season 2007-2008 Season 2008-2009
Treatments Pre- Post- Pre- Post- o ival
emergence emergence Survival (%) emergence emergence % ‘
(%) (%) (%) (%) ™
T. harzianum 3.33 6.67 80.00 6.67 10.00 83.33
T. hamatum 0.00 6.67 93.33 6.67 3.33 90.00
P. 16.67 13.33 30.00 13.33 13.33 73.33
fluorescens 13.33 13.33 73.33 6.67 6.67 86.67
B. subtilis 3.33 6.67 90.00 3.33 3.33 93.33
Neem 6.67 13.33 80.00 10.00 10.00 80.00
Eucalyptus 3.33 6.67 90.00 0.00 3.33 96.67
Moncerin 0.00 6.67 93.33 3.33 3.33 93.33
Rizolex-T 20.00 16.67 56.67 16.67 16.67 66.67
Control
L.S.D. at5% 10.89 10.72 24.62 8.10 8.96 15.04

Effect of plant extract, antagonists and fungicides on growth
characters and yield component of lupine under field conditions, the
obtained data in Table (7) cleared the efficacy of plant extract, antagonists
and fungicides significant were shown in plant height, fresh weight, dry
weight. While infection of plant reduced significantly on infection
percentage compared to untreated. The obtained resuits show that all
treatments increased the number of pods, seeds weight / plant, 100 seed
weight and seed yield / plot. Rizolex-T was the best treatment among T.
hamatum and Neem, respectively. All tested treatment showed also a
significant protection against the disease over the control.

Data in Table (8) showed that, during two studied seasons total N
and crude protein concentration in Giza 1 lupine seeds were increased
significantly each of total N and protein comparing to the control.

DISCUSSION

Lupine (Lupinus termis L.) is a legume crop contains high value of
protein. It is infected with many fungal pathogens causing considerable yield
losses where root-rot and wilt diseases (Christinsen et al. (1999). However R.
solani F. solani F. oxysporum and F. moniliforune were virulent and

predominant.
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On the other hand, they found that, in vitro using antagonistic bioagents
significantly reduced the linear growth of all examined fungi, where T hamatum
and T. harzianum were the most effective bio-agents followed by B. subtilis and
P. fluorescens. T. hamatum and T. harzianum were the best in this regard,
while B. subtilis.and P. fluorescens were the least effective ones. Moreover,
application of the antagonistic under bioagents greenhouse conditions reduced
significantly pre-and post-emergence damping-off infection and increased
healthy survived plants of lupine plants comparing with control. In this respect,
T. hamatum was the most effective one followed by T. harzianum meanwhile.
P. fluorescens, was the least effective one. Also, these increased plant height,
fresh weight and dry weight compared with the control as mentioned by
Mahmoud (2004).

The results indicated that neem extract was the most effective plant
extract followed by eucalyptus. Meanwhile, the most sensitive fungus to neem
was F. moniliforme and R. solani. Whereas, under greenhouse conditions,
using neem and eucalyptus extracts reduced significantly, pre-emergence and
post-emergence damping-off infection as well as increased significantly the
healthy survived plants compared with-control treatment-as well as increased
the fresh and dry of plant growth weight compared with untreated. Similar
results were mentioned by Hussein (2005) and Eisa et al. (2006).

Conceming the effect of fungicides, in vitro results decreased gradually
the fungal linear growth of the tested pathogenic isolates. Rizolex-T was the
most effective fungicides all pathogenic fungi were sensitive to Rizolex-T and
Moncerin under greenhouse conditions, all the used fungicides reduced
significantly pre-and post-emergence damping-off infection pathogens.
Rizolex-T treatment was the best effective one in increasing plant fresh and dry
weight followed by Moncerin. It could be concluded that, application of
antagonistic, plant extracts and fungicides under field conditions reduced
significantly pre-and post-emergence damping-off compared to un-treated
plants (control). The results of 2007/2008 and 2008/2009 seasons, revealed a
significant effect of plant extracts, antagonistic and fungicides comparing to the
control on plant height, fresh weight, dry weight, number of pods, pods / weight
/ plant and 100 seed weight. In this respect, all obtained results of Zakharova
et al. (1995), El-Awadi et al. (1997) and Eisa ef al. (2006).
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Table (7). Effect of treating Jupine seeds with blocontrol agents, plant extracts and fungicides on some yleld component of cv. Giza 1 grown
under fleld conditions.

Season 2007/2008 Season 2008/2009

§ 2 @ E g 3 ¥ % § 2 8 E € 3 i’ K
Treatments g X -~ -~ §' k -
i ?si‘é’%ﬁg*g%g?ﬁgviigig

RN EE RN EE RN EEEE
T, harziahum 2087 1667 223 400 2333 2133 2487 543 3387 17687 347 433 2200 2367 2467 403
T. hamatum 3133 15672 200 400 2067 2200 2533 590 3400 1800 330 467 2000 2433 2487 5.00
P fluorescens  27.33 . 1367 197 333 2333 1833 2267 493 3087 1433 227 367 2687 2133 2367 410
B. sublils 2833 1333 203 333 2167 1867 2300 488 3233 1600 290 400 2333 2300 2333 483
Neem 3167 1550 283 307 1000 2133 2487 567 3400 1733 317 367 1167 2533 2400 510
Eucalyptus 2867 1283 183 300 2000 1933 2233 480 3033 1367 233 300 1667 2100 2000 447
Moncerin 3167 1617 293 400 1867 2233 2467 533 3533 1733 327 467 1000 2533 2267 5.00
Rizolex-T 3433 1806 337 433 1100 2533 2633 590 3700 1900 360 500 667 2700 2567 543
Control 2500 1250 127 200 3333 1467 1933 437 2833 1333 1.37 287 3387 1533 1800 4.00
L.S.Dat0.05 120 096 025 068 764 164 101 039 153 042 037 082 779 184 102 034
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Table (8). Total nitrogen and protein constitutes of lupine dry seeds
as affected by plant extract, iides and antagonists.

_ Season 2007-2008 _Season 2008-2009

Season 2008-2009

Treatments

Total nitrogen (%) Protein (%) Total nitrogen (%) Protein (%)
T. harzianum 522 32.67 5.36 33.50
T. hamatum 5.29 33.12 5.19 32.44
P. fluorescens 4.65 29.12 4.60 28.73
B. subtilis 4.55 28.44 475 29.67
Neem 4.87 30.44 5.12 32.00
Eucalyptus 4.75 29.67 4.80 30.00
Moncerin 4.91 30.70 499 31.19
Rizolex-T 5.30 33.14 5.48 34.22
Control 4.34 27.15 4.51 28.16
L.S.D. at 5% 0.33 2.90 0.51 2.25
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