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Efficacy of Different Natural Products as
Safe Management of Guar Damping-off
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arium oxysporum Shelct., Macrophomina phaseoling (Tassi)

Goid., Rhizoctonia solani KUhn and Sclerotium rolfsii Sace. were

isolated from infested roots and basal stem patts of guar plamts

collected from different localities in Egypt. R. solani and S, rolfsii

were the most pathogenic {ungi in pathogenicity trials, whereas AM.
phaseolina was the least,

Topsin M and Vitavax/Thiram as well as clove essential oil
(4000 ppm) have completely inhibited the mycelial growth of the four
fungi. In contrast, bauhinia, damsis, lemon grass and marjoram wasies
(3 g/l media) were the least effective treatments in this respect.
Morteover, the two tested fungicides, as well as lemon grass and clove
oils (4000 ppm) were the superior treatments against sclerotiaf
formation of M. phaseolina, R. solani and §. relfsii.

in greenhouse trials, fungicides and essential oils, applied as seed
dressers, completely reduced percentages of damping-off in soil
infested with M. phaseoling. Whereas, Topsin M and clove oil
(F. oxysporum) as well as Topsin M and Vitavax/Thiram (R solani)
were superior against pre- and post- emergence, respectively.
Bavhinia and damsis wastes recorded (62.7% and 69.0%) and 100%
reduction in pre- and post- emergence caused by F. axysporunt.
respectively. All treatments increased percentages of healthy survival
seedlings for all fungl compared with their check. R solani was the
most affected fungus vsing all treatments, whereas 5. roifsii was the
least affected one when plant wastes and essential oils were used.

Under field conditions, all funpgicides. essential oils and plant
wastes have significantly minimized the percentages of damping-off
incidence as well as, improved plant height and increased number of
branches/plant. However, the two former ireatments were the best
ones while plant wastes were the [east in this respect. Moreover, the
same effect was realized as for number of pods, pods weight and gum
yield per plant with superiority to Topsin M and lemon grass oil.

Key word: Damping-off, guar, management and natural products.

Guar (Cyamopsis tetragonoloba L.) is a drought resistant annual legume plant
which has been grown as an agricultural crop in India and Pakistan, where it is still
commonly used as food and in animal feeding. Guar seeds are considered as an
important source of gum (Ahimed, 1956) which represents 11-23 to 23-26% of seeds
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weight (Stafford, 1975). On the other hand, guar gum is used extensively in paper
industry, mining explosives, food pharmaceuticals, cosmetics, textile and
reconstituted tobacco industries (Tripathi and Sirvastaval, 1975). It is also used in oil
industry as a stabilizing material in the drilling muds.

Guar has been introduced to Egypt as a folder plant to face the increase demand
for forages. Moreover, guar is used as a medical plant where served as
pharmaceutical ingredients.

Guar plants are attacked by several pathogens which cause root rot and wilt
diseases (Singh, 1951; Singh & Singh, 1955; Vir & Grew!, 1972 and Singh &
Solanki, 1974). The impact of these diseases on yield is remarkable (Matlock &
Oswalt, 1964; Singh & Solanki, 1974 and Arab, 1983). Several soil borne fungi
were frequently reported as the casual organisms of these diseases namely;
Rhizoctonia solani, Sclerotium rolfsii, Fusarium equisti and F. coeruleum (Singh,
1951; Vir & Grewl, 1972; Arcb, 1983 and Morsy er al, 1978).

Chemical control is the main strategy for guar diseases management in many
countries all over the world. On the other hand, the present study was planned to
evaiuate the antifungal activity of certain fungicides, essential oils and plant wastes
against mycelial growth and sclerotial germination of soil borne fungi pathogenic to
guar plants. However, it is mainly aimed to evaluate the efficacy of these treatments
as seed dressers in damping-off management under greeriouse and field conditions.
In this respect, percentages of pre- and post- emergence damping-off as well as
healthy survival seedlings (greenhouse) in addition to measurements of some plant
vegetative growth and yield parameters in a field experiments were included in this
study as disease indicators.

Materials and Methods

L Isolation, purification and identification of causal pathogens:

Diseased guar plants showing root rot symptoms were collected from different
jocalities in Egypt. The infected roots and basal stem parts were thoroughly washed
with running tap water, cut into small fragments, superficially sterilized with sodium
typochlorite (1%) for 3 minutes, washed several times with sterile distilled water
and dried between sterilized filter paper. The sterilized pieces were transferred into
ready PDA plates and incubated at 30°C for 7 days. The funga! colonies werc
purified using single spore or hyphal tip techniques suggested by Dhingra and
Sinclair (1984). Identification of purified fungi was kindly confirmed by the Mycol.
and Plant Dis. Surv. Dept., Plant Pathel. Res. Inst., ARC, Giza, Egypt.

1. Pathogenicity studies:

Groups of formalin-sterilized soil were separately infested with fungal inocula of
the four pathogenic fungi (15-days-cld} grown on barley sand medium (5%, w/w),
then slightly watered every other day for a week. Soi} provided with the same
amount of barley sand medium and free from fungal inocula were used as check.
The infested and uninfested soils were packed in formalin-sterilized pots (35-cm-
diam.). Guar seeds superficially sterilized with 1% sodium hypochlorite were
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planted at the rate of 15 seeds/pot. A set of 5 replicates were used for each fungus or
check treatments. Percentages of pre- and post- emergence damping-off as well as
healthy survival seedlings were determined afier 15, 30 and 90 days, respectively, as
indicators of disease incidence.

111, Effect of essential oils, plant wastes and fungicides on guar pathogenic fungi:
Extraction of five different medicinal and aromatic plants, ie bauhinia, clove,
damsis, lemon grass and marjoram were used in this study,

1~ On myceiial growth:

Lemon grass (leaves) and commercial clove (flower buds) were extracted to obtain
their pure essential oils using the steam distitlation method according to Guenther
(1960), Extraction of plaats was carried out in Medicinal and Aromatic Plant Res.
Lab., E}-Kanater Ei-Khairia Sta., Hort. Res. Inst., ARC, Egypt. Dilutions of these oils
were prepared by mixing 5 ml of each oil with 6.5 m] acetone, then emulsified in
sterile distilled water to obtain concentrations of 1000, 2000, 3000 and 4000 ppm. The
efficacy of essential oils on mycelial growth was evaluated by applying the filter paper
disc method described by Jain and Jain {1973). Two discs (5-mm-diam) of each
fungus tested, cut from 7-days-old PDA cultures were posed side by side at distance of
six cm on each PDA plate. A disc of sterilized filter paper (6-mm-diam) saturated with
either of the diluted oils was placed at the centre of the inoculated Petri dish. For check
treatment, a similar disc provided with 1 m} sterile distilled water as well as 2 drops of
acetone was used. '

Five replicates of each particular treatment were incubated at 30°C and colony
diameters were, however, measured when the fungat growth completely covered the
check plates. Percentages of reduction in colony diameters were determined
according to the formula suggested by Dikshit er al. (1982) as fotlows:

Reduction (%) = --‘H—B-—- X 100
Whereas: A= Growth diameter in check treatments and
B= Growth diameter int essential il freatments,

Wastes of lemon grass (leaves) resulted from essential oil extraction process as
well as damsis and marjoram (herbs) and bauhinia pods (without seeds) were dried
at 60°C in electric oven for 2 hours and used as powder at the rate of 3g waste/l
media. Topsin M and Vitavax/Thiram at the rate of 4000 ppm were used for
comparison in this test. All plant wastes as well as tested fungicides were added to
PDA medium before solidifying in Petri dishes, then inoculated at the centre with
5 mm disc growth of the tested fungi and incubated at 30°C. inoculated plates free of
plant wastes or fungicides were used as check treatments. Replication for each
particular treatment and determination of reduction in mycelial growth were apphf-‘d
as mentioned before.

2~ On sclerotia germination:
Effect of the aforementioned essential oils, plant wastes and fungicides on
sclerotial germination of the 3 sclerotia-forming fungi tested was studied using the
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filter paper method of Singh er al. (1992). Sclerotia of M. phaseolina, produced on
cellophane on PDA medium, were washed with sterile phosphate buffer (0.1 M,
pH 6.5), centrifuged at 1000 rpm for 3 min. and decanted to remove mycelial
fragments as well as exogenous inhibitors. Sterilized filter paper dises
{5-nun.~diam.), saturated with different concentrations of essential oils or fungicide
suspensions tested were placed separately at the centre of agar plates. Whereas, plant
wastes (3 g/1 media) were added to the agar medium before solidification and poured
into sterilized Pemwi dishes. Sclerotial suspension (300 sclerotia} of M phaseoling as
well as ten mature ones of R solani and S, rolfsii were planted in each plate
containing Czapek’s agar medium (R sofani) or PDA medium for the other two fungi
tested (Chaudhuri and Chitreshwar, 1982). For check treatments, sterilized filter paper
dipped in sterile distilled water or Petri dishes free from plant wastes were used and
5 plates were applied for each particular treatment. Percentages of germinated sclerotia
were calculated after 4 days from incubation at 30°C,

I Effect of some essential oils and fungicides on damping-off diseases of guar under
greenhouse conditions:

Guar seeds (local wvariety) were dressed with each particular essential oil
{5000 ppm) or Topsin M of Vitavax/Thiram as fungicides (3 g/kg seeds). However,
essential oils used for seed dressing were applied at higher rates since they might be
exposed to evaporation as weil as dilution by irrigaticn water. Fifieen treated or
unfreated seeds (check treatments) were planted in each formalin-sterilized pot
(30-cm-diam.) packed with formalin-sterilized soil and mfested separately with either
of the tested pathogenic fungi at the rate of 5% (w/w). Whereas, plant wastes of lemon
grass, damsis, marjoram and bauhinia were added to another pots with infested soil or
uninfested one (check treatments) at the rate of 6 g/kg soil, then watered every other
day for a2 week and sown with guar seeds (15 seeds/pot).

Percentages of pre~- and post- emergence damping-off as well as those of healthy
survivals were calculated after 15, 30 and 90 days, respectively from sowing.

V. Effect of essential oils and fungicides on damping-off incidence of gawr, some
vegetative growth and yield parameters under field conditions:

Two field experiments were carried out at Ismailiya Governorate during two
successive seasons (2003 and 2004). Guar seeds (local cv.) were sown in May, 15 in
2003 and 2004 growing seasons. Experiments were conducted in a randomized
‘complete block design consisting of nine treatments including the check and each
treatment was replicated in three plots (5.25 m?). The same experimental materials
used in greenhouse trial were applied at the same rates and procedures of application
however; plant wastes were added to soil before sowing at the rate of 6 g/hill. For
check treatments, untreated seeds were sown in three replicates with untreated soil.

Perceniages of infection as well as some vegetative growth parameters, i.e. plant
height (cm), No. of branches/plant and yield criteria [No. of pods, pods weight (g)
and gum yield (g/plant)] were also determined. Guar gum was extracted according to
the method described by Anderson (1949) who mentioned that samples of guar
seeds were heated with boiling water, then precipitated by alcohol, filtered and the
filtration were dried and weighed.

Egypr. J. Phytopathol.. Vol. 34, No, | {2006}
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Chemical component of different plant parts used:
Chemical compositions of different plant parts used in this investigation are
listed in Table (1) as reported by Mahran (1967) and Balbaa (1976).

Table 1. Chemical composition of plant parts used

. . Phenolic
Plant name Plant part Chemical composition compound
Bauhinia Pods Alkaloids, Resin, Tamin +
Clove Buds Eugenol, Cloven, Resin +
Damsis Herb Ambrosin, Damsin -
Lemon grass Leaves Citral, Myrcine, Geraniol, Nerol +
. Terpino), Carvacol, Eamphene,
Marjoram Herb Thym}nol, 8-terpinene, P-c;mene *

Results apnd Discussion

Isolation trials from diseased roots and basal stem parts of guar plants resulted in
four pathogenic fungi, i.e. Fusarium oxysporum Shlect., Macrophomina phaseolina
(Tassi) Goid., Rhizoctonia solani Kithn and Sclerotium rolfsii Sace.

Pathogenicity tests:

Data in Table {2) indicate that all the tested fungi significantly caused pre- and
post-emergence damping-off to guar plants subsequently, decreased the percentages
of healthy survival plants compared with the check treatment. Rhizoctonia solani
followed by Sclerotium rolfsii were the most pathogenic fungi as they recorded
percentages of pre- and post- emergence by (53.3% and 34.7%) and (46.7% and
41.3%), respectively. On the contrary, Macrophomina phaseolina was the least
pathogenic one recording the lowest percentages of these criteria, i.e. 20% and 44%.
It was also observed that the percentages of pre-emergence damping-off in alil tested
fungi, except M. phaseolina, were higher than those of post emergence. These
results might be due to some factors such as the environments, the host and the
pathogenic fungus itself which affected disease development (Singh and Singh,
1935; Vir and Grewl, 1972; Abd Ei-Moity ¢ @/, 2002 and Tohamy e al., 2002).

Effect of essential oils and plant wastes on mycelial growth and sclerotial
germmanon of guar pathogenic fungi:

Data in Table (3) show that both of the two tested fungicides (Topsin M and
Vitavax/Thiram) and clove essential oil at 4000 ppm have completely inhibited the
mycelial growth of the four pathogenic tested fungi. In contrast, all treatments of
plant wastes at the rate of 3.0 g/l media were the least effective in this respect. Also,
inhibition activity of the two tested essential oils evidently increased by increasing
their concentration. Moreover, inhibition effects were not observed at the
concentration of 1060 and 2000 ppm for iemon grass and at 2000 ppm clove only.

Egypt. J. Phytopathol., Vol. 34, No. 1 (2006)
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Tabie 2. Pathogenic ability of four soilborne fungi on damping-off incidence of
guar plants under greenhouse conditions

Healthy
Pre-emergence Post-emergence .
Treatment damping-off (%) | damping.off (%) s“'(ﬁ/'o‘;a's
Fusarium oxysporum 35.7 30.7 30.7
Macrophoming phaseolina 200 44.0 36.0
Rhizoctonia solani 53.3 34.7 12.0
Sclerotium rolfsii 46.7 41.3 12.0
Check 00.0 00.0 00.0
L.S.D. at 5% 5.7 6.3

Table 3. inhibitory effect of some essential oils, plant wastes and fungicides on
mycelizl growth of guar pathogenic fungi

- —

Treatment Concentration Mycelial growth inhibition (o)

{ppm)} R. solani| S. rolfsii| M phaseolina | F. oxysporum
1000 0.0 0.0 0.0 0.0

— 2000 0.0 0.0 0.0 0.0
5 |Lemon grass 3000 503 | 520 0.0 525
& 4000 100 | 100 57.7 100
5 1000 0.0 0.0 0.0 0.0
4 2000 0.0 0.0 68.8 333
m

Clove 3000 770 | 100 100 52,0

4000 100 100 100 100

- | Bauhinia 3/ 222 | 11.] 0.0 40.0
% (Damsis 31 i1.1 333 0.0 40.0
3 [Lemon grass 3 g/l 00_| 00 20.1 333

Marjoram 3 i 333 | 00 222 57.7
_g Topsin M 4000 100 100 100 100
k7]
on
€ {Vitavax/Thiram 4000 100 100 100 100
S _

Check 0 0 0 0
L.S.D. at 5% 107 | 113 113 10.8

These results were aiso previously reported by many investigators on the other
crops (Narian et af, 1981; Linskens & Jackson, 1991; Jiratko & Vesela, 1992;
Zygadlo er al., 1994; Zamboneili ef al., 1996; Ali, 1999; Chao ef al., 2000; Tohamy
et al., 2002 and El-Kazzaz ef af., 2003),

Egypi. J. Phytopathol., Vol. 34, No.] (2006)
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As regards for sclerotial germination, data in Table (4) indicate that all
treatments have significantly inhibited sclerotial germination of R solani. The
fungicides and essential oils were the most effective treatments against sclerotia of
the three pathogenic fumgi; M. phaseolina, R solani and S. rolfsii. On the other
hand, all plant wastes treatments were, contrarily, the least efficient ones in this
respect. Moreover, a positive relationship between the effect of essential oils tested
as antisclerotial germination and their concenirations was realized. Clove oi] at 3000
and 4000ppm was the best essential oil against all sclerotia recording 100%
inhibition of germinated sclerotia. The present results concerning the efficacy of
essential oils and plant wastes of sclerotial germination of R. solani, M. phaseolina
and S. rolfsii are in harmony with those reported by Singh (1983); Dubey (1991) and
Bauiomy (1997}

Table 4. Effect of natural plant products on percentages of scierotial
" “germination of guar pathogenic fungi

Treafment Concentration Germinated sclerotia (%) o
(ppm) R. solani | M. phaseolina | S. rolfsii
1000 56 100 100
Lemon grass 2000 23 100 78
3000 0 79 23
Essential oil 4000 0 44 0
1000 79 &7 90
Clove 2000 37 0 t4
3000 D 0 0
4000 0 0 0 ]
Bauhinia gl 64 100 88
Damsis 3 83 78 35
Plant wastes Lemon grass 3 g 7 7] 3]
Marjoram 3 g/l 78 100 100
. . Topsin M 4000 0 0 ¢
Fungicides -, ex Thiram | 4000 0 20 0
Check 100 100 100
L.S.D.at 5% 46 10.8 10.1_ |

Effect of essential oils, plant wastes and fungicides on damping-off incidence of
guar under greenhouse conditions:

Data in Table (5a) indicate that all tested ireatments have significantly reduced
percentages of pre- and post- emergence damping-off caused by all fungi compared
with their check ones. Marjoram wastes resulted in non-significant reduction
regarding post-emergence in soil infested with M. phaseolina. Fungicides followed
by essential oils were the superior treatments against all tested fungi. In this respect,
they completely decreased percentages of pre- and post- damped seedlings in soil

Egypt. J. Phytopathol., Vol. M, No.) (2006)
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Table Sa. Effect of esseatial oils, plant wastes and fungicides on percentages of
damping-off of guar under greenhouse conditions

Dampinﬁ-oﬁ‘ {%e)

Pre-emergence Post-emergence
. E 3| & £ S 151 &1 &
reatment | 3 3 3 S | 3 8 3 g
=] L L} L
= 4 L L] § -4 '§_ %] S
= & = L
FR*| I [R{I|R!ITJR[{I|{RJI{R[TIJRJI}IR
5 Lzr'fl‘;‘s“ 26.7151.5{ 0.0 | 100116.0{76.8[ 4.0 |89.7}14.7/62.0] 0.0 | 100 16.036.810.0 100
=
= ,
=
L% Clove [16.0(71.1]0.0 {100{4.0194.3) 0.0 {100} 6.7 |82.7{ 0.0 |100| 9.3 {632 0.0 100

Bauhinia [44.0|19.7/17.3150.5(38.7145.3|14.7{62.7/20.0148.3114.7]37.7(22.7]10.4{ 0.0 { 100

Damsis 140.0127.0{26.7120.3134.7,51.0112.069.029.3(24.3/16.033.8{20.0121.0! 0.0 | 100

Lemon
2rass

Marjoram 33.3/39.3/25.3(27.044.0{37.725.3{34.6|22.7141 .4{26.7) 6.7 |21.3}15.7]16.0{45.5

Wastes

145.3117.2121.3)38.5|38.7]45.3|28.0{27.7{25.3/34.6{18.7127.0122.7|10.4) 9.3 168.3

T"g’;'" 14.7173.5} 0.0 }1005..392.5/ 0.0 | 100{ 0.0 | 100 0.0 | 100{ 2.7 [89.5, 0.0 | 100

Vitavax/

Thiram
Check 54.7 -- |34.7) -- |70.7] -~ [38.7} -- ({38.7f -- [29.3} -- |25.3] -- |29.3] --

LS.D. at5% (5.3 -~ 13.7| -~ {40} - 13.7} - 17.0] -- 13.3] - ]13.6] - |5.3] -

* Incidence of pre- or post-emergence damping-off (%).

** Reduction in percentages of pre- or post-cmergence relative to check treatment.

Fungicides

12.0{78.51 0.0 {100 2.6 |96.2) 2.7 |193.11 0.0 | 100] 0.0 { 100{12.0152.6{ 0.0 { 100

infested with M. phaseolina. Moreaver, Topsin M and clove o0il (. oxysporum)
as well as Topsin M and Vitavax/Thiram (R. solani) showed the same effect as
for pre- and post- emergence, respectively. Bauhinia and damsis wastes recorded
(62.7 % & 69.0 %) and 100 % reduction in pre- and post- emergence caused by
F. oxysporum, respectively.

As regards heaithy survival seedlings (Table 5b) all treatments increased
percentages of survivals compared with those of check treatments. Rhizoctonia
solani, however, was the most affected fungus using all treatments since percentages
of heaithy survivals increased by 3.4 folds (lemon grass) to 12.3 folds
(Vitavax/Thiram} relative to its check. In this respect, clove oil was approximately
as effective as the two fungicides tested as it increased healthy survivals by 10.7
folds. Incontrast, S. rolfsif was the least affected one when plant wastes and

Egypt. J. Phytopathol., Vol. 34, No.] (2006)
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Table 5b. Effect of essential oils, plant wastes and fungicides on healthy
survival seedlings of guar under greenhouse conditions

Healthy survival seedlings
Treatment _ R.solani | M. phaseolina 8. rolfsii F. oxysporum
Surviva[ Increase* | Survival | Increase { Survival | Increase [Survival| Increase
1%%) | (%) %) { G % | | |
'f_ Lemongrass | 58.7| 789.4 | 100.0] 275.9 | 68.0 | 160.0 | 96.0 | 200.3
o
c
5 Clove 7731 1071121 100.0] 2759 | 86.7 | 206.8 | 100.0} 212.8
Bauhinia 36.0| 4455 | 680 | 1556|387 (868 |853 | 1669
gnamsis 3073652 1573 111541453 [ 103.5] 880 | 175.3
2 |Lemongrass | 29.3] 3440.0] 60.0 | 1256 | 38.7 | 868 | 627 | 96.1
Marjoram 4401 566.7 | 48.0 | 805 | 34.7 | 768 | 58.7 | 83.6
E Topsin M 85.31 1192.4 1 100.0| 275.9 | 100.00 | 240.0 | 100.0| 212.8
[+
B
E Vitavax/Thiram | 88.0 | 1233.3 | 100.6{ 275.9 | 100.00 [ 240.0 { 97.3 |} 204.4
Check 66 | - 266 -- | 400 | -~ {320} -

* Percentages of increase in survival seedlings relative to check treatments.

essential oils were used estimating 76.8-103.3 % increase in healthy survivals as
well as F. oxysporum (204.4-212.8 %) using the two tested fungicides relative to
their check treatments. Several investigators found similar results in respect to the
effect of natural plant products as means of management against pre- and post-
emergence damping-off disease (Singh, 1983; Kumar & Chauhan, 1991; Bauiomy,
1997 and El-Shazly, 2000).

Effect of natural plamt products on damping-off disease incidence as well as
vegetative growth and yield parameters of guar under field conditions:

Data in Table (6a) demonstrate that all treatments significantly reduced
percentages of damping-off disease incidence under field conditions compared with
check treatment during the two experimental seasons, 2003 and 2004. Fungicides
fofllowed by essential oils tested were the best treatments in this respect as they
recorded reduction figured (83.8-91.9%) and (74.4-89.2%), respectively. Clove
essential oil was significantly superior to that of temon grass, whereas it was as
effective as the two fungicides tested throughout the two seasons. Plant wastes were
the least efficient treatments; however, bauhinia was significantly supetior to the
other wastes tested, whereas the marjoram waste was the least.

Fgypt. J. Phytopathol., Vol. 34, No.1 (2006)
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As regards vegetative growth parameters, data in Table (6a) indicate that all
tested treatments significantly improved plant height and increased number of
branches/plant in comparison with those of check treatment in the twe experimental
seasons. In this respect, fungicides followed by essential oils were the superior
freatments, while plant wastes were the least effective ones. Moreover, using
fungicides as seed dressers increased plant height {18.4-20.4%) and number of
branches/plant {64.0-80.8%) in the first season (2003) relative to check treatment,
whereas these increases were {22.2-26.4%) and (103.3-118.5%), respectively during
the second season of experimentation, On the other hand, the tested essential oils
increased these parameters by {9.9-15.0%) and (48.2-75.0%), respectively, in the
two seasons.

Table 6a. Effect of formulated natural plant products and fungicides on disease
incidence and some vegetative growth of gaur plants under field
conditions during two successive seasons, 2003 & 2004

2003 season 2004 season
Disease Vegetative Disease .
incidence parameters incidence Vegetative parameters
- = * =
_— —_— E - sie ) - E * = »
Treatment | £ [ £ | S (€ Sl e 3 g g
= = JO:O = “5 % < = :; = < "5 % <
e (=] 2 e ] =} Lo le gy @
1 = o s Bl B o g|ie<| &
o 171 £ § Z o g o o = 2 Z 9 2
[ = E 5 g 51|« = — S = 5
E| 3| 5|8) ElE|S| B &§ (2] E| =
S 12| £ | 2= =
S Llemon | o, {243 [150.0(14.4] 150 [82|8.8] 73.6 {1532 150 15.8 | 71.7
5 (8rass
]
% Clove 5.6 | 84.4 [149.0: 9.9 ) 15.0 48.2]3.6[ 89.2 1153.0 {149 16.1 | 75.0

Bavhinia | 21.8 { 39.3 {1403 3.5 | 13.6 33.9]19.4] 41.7 {143.1{7.4| 12.8 | 39.1

Damsis | 23.6 | 34.3 |140.0{ 3.2 | 15.0 [48.2121.3] 36.0 [ 141.059] 160 | 739

Wastes

Lemon 252 1298 [144.0; 6.2 | 12.2 |19.822.7] 31.8 {143.0{74} 13.0 | 413
lorass

Marjoram; 28.0 | 22.0 |140.0]3.2 | 130 ?8.5&3.7 198 1144.0[8.1] 13.0 (413

.f;s TopsinM| 53 | 838 |163.2{20.4 18.3 [30.8[3.5 [ 89.5 |168.3 26.4] 20.1 | 1185
Y
£\ Vitavax/ | 4o | gc4 1160.61184] 166 l64.012.7] 91.9 {1627 221 187 | 1033
& {Thiram

Check 359 | ~ [1356] - | 100 |- B33 - [1332] -] 92| -
LSD.at5% | 16} ~ |s2)-]o08 |~-{11] - |55 -713] -

* Reduction or increase relative to check treatment (%a).

Egypt. J. Phytopathal., Vol. 34, No.1 (2006)



EFFICACY OF DIFFERENT NATURAL PRODUCTS |, 11

Data in Table (6b) reveal that all treatments resulted in significany increases with
respect to all vield parameters, except for bavhinia and lemon grass wastes simce their
increases relative to those of check treatment were nen-significant. Topsin M
(fungicide) followed by lemon grass (essential oil) were the best treatments for all
parameters during the two seasons. Vitavax/Thiram (2004 season) was superior to
the aforementioned fungicide as for pods weight {(g/plant) as it recorded 30.2 %
increase relative to the check compared with 48.16% regarding Topsin M, however,
the difference between each other was non-significant. In this respect, Topsin M
recorded increases by (19.9-27.3%), (32.8-48.2%) and (114.2-121.6%) concerning
number of pods, pods weight (g/plant) and gum yield (g/plant). Whercas, these
increases measured (19.2-23.4%}, {30.0-45.9%) and (563.9-76.3%) for tac previous
parameters. respectively, when lemon grass oil was applied ,

Tabie 6b. Effect of formulated natural products ard fungicides on some yieki
parameters of guar plants under field conditions during iwo
successive seasons, 2003 & 2004

2003 season 2004 season

» — »* f__'_\ »* - — * c *

— ~ = ~— =4 o— — —~~ = - =l -

Treatment |5 8 £ %gf_ S ;% Sz EE 2% S22

. [ o | =7 () el Y] = e | =5 o

owml Bl EE| B = o |8l 2Z2 a2 9

22|52 8|%=| 5 |2E(E|°2| 8|9z B

£l o 21 3 u] O N 21 g Bl o9

El FlE| ] E E| FlE]| 3] =

B bemon s g 000 69.1 300] 8.0 | 639 [196.4[23.4] 712 [15.9 00 | 763
= Brass

2 |Clove {141.0]17.2} 66.5 [25.0] 8.0 | 63.3 {142.019.7] 68.3 [40.0} 9.0 | 765

&
Bauhinial 125.0|3.9] 675 27.0] 60 | 226 {1220]29] 626 1283] 7.2 | 412

& |Damsis 1131.0/8.9{ 63.0 188] 60 | 225 {1260]6.3| 57.8 18.4] 6.8 3333
o)
=
= i;""‘;‘“ 12261191 63.1 N7 60 | 225 11203{1.4] 570 [16.8] 6.0 |17.65

Marjoram 130.019.7| 68.1 [28.1] 5.8 | 184 [124.014.61 623 |27.7) 6.0 | 177

ﬁ Topsin M 144.2 119.9] 70.6 {32.8] 10,5 | i14.3 15131278 72.3 [48.)) 11.3 {1216
o

2

= | Vitavax/| . . n

& | Thiram 136.2[13.2{ 70.1 131.9] 8.3 { 70.0 1 140.1 [18.8] 733 |50.2) 8.7 | 706
Check 12031 -~ | 532 -~ | 49 - {1186}) -] 488 - 1510 -

LSD.at5%] 52 (-1 25 { - 02 - 44 |- 31 {1040} -

* Increase in yield parameters relative +o check treatment (%),

Egype. [ Phytopathol., Vol. 34, Ne.1 {20066)



12 LA.l. MOHAMED et al.

Fungicides and essential oils were superior in increasing all variables than check
followed by waste treatments. Disease incidence through protective and/or curative
treatments with natural plant products might be due to: (1) altering the physiology
and biochemistry of plants through augmented phenolic levels, (2) disturbing the
establishment of the pathogen and spread within the plant through effects on plant
structures and through the functioning of the seeds or roots and (3) altering the
physiology of the pathogen. These results are consistent with those obtained by
other investigators who found an antifungal activity of some natural plant products
against plant pathogens (Vir & Grewl, 1972; Singh and Solanki, 1974; Kumar and
Chauhan, 1991; Seddon and Schmitt, 1999; Ei-Shazly, 2000 and Aly ef al., 2003).
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