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Introduction

Cotton (Gossypium hirsutum L.) is one of the most
important fiber and oil crops in Egypt and many other countries
all over the world. It occupies a prominent position in Egyptian
agriculture. It is still the main cash crop for a sizeable section of
Egyptian farmers where they named it the white gold. As well
as, it is the main raw material for the largest national industry
- where it is the main source of seed oil and the textile industry at
locally and world scale. In this respect, there are continuous
efforts toward improving its productivity and quality. In Egypt,
the cultivated area with cotton reached about 696,000 feddan
(290.000 hectare) yielded approximately about 5,075,000 kantar
(kantar = 157.5 Kg) with an average of 7.3 kantar/feddan,
according to FAO Production Yearbook (2003). It is attacked by
several disorders, which are usually from insects, fungi, bacteria,
nematodes and others at the different stages of growth. Fungi
are the most wide pathogens but bacteria and viruses are also
sometimes involved. Parasitic soil-inhabiting nematodes may
also be associated with these fungi and seedling damage is often
increased when the crop is attacked by both groups of organisms
(Brodie and Cooper, 1964 and Cauquil and Shepherd, 1970).
Cotton seedling diseases whether pre- or post- emergences are
worldwide problem, often causing serious stand losses. A
number of soil and seed-borne pathogens can infect cotton
seedlings individually or in association as a disease complex. In
Egypt, every increase in cotton seedling disease about 1% can
cause losses in the total yield estimated by 0.05-0.09
kantars/feddan (Aly et al1994 a and b). Cotton plants are

__"'_—___"“———_"—__—“_—"——
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subjected to attack by various pathogenic fungi causing several
diseases during different stages of growth Among these diseases
seed rot and seedling damping—off. A number of pathogenic
fungi including seed-borne and soil-borne pathogens such as
Alternaria spp, Fusarium spp., Rhizopus spp. and Aspergillus
spp are the most frequently identified seed borne pathogens in
cotton. They are often associated separately or in combination
with seed rot pre—emergence damping—off (Minton and Garber
| 1983). The seedling disease syndrome encompassed any host—
pathogen interactions with debilitate the plant between planting
and about one month after emergence. The symptoms may be
divided into four groups depending on the stage of development
when damage occurs and which part of the plant is affected;

The first stage where damage can occur immediately
after planting. resulting in seed decay. Under sub—optimal
conditions for plant growth, the newly emerging roots and shoots
are vulnerable to attack, resulting in pre- emerging damping—off.
As well as, the seedling remains vulnerable to attack, by soil—
borne fungi afier emerging, especially when growth is slow and
infection of the hypocotyls at this stage is referred to as post—
emerging damping off. Finally, symptoms may become apparent
on the cotyledons and first leaves, as a distinct spotting or a more
generalized blight. At mature stage, the unopened cotton bolls
yielded cultures belonging to genera Alrernaria, Aspergillus,
Diplodia, Fusarium and Rhizopus and these fungi are associated
with the seed hairs and the actual seed during boll development
Wiles (1963). External infection of cotton seeds has an effect on

seedlings growth, and severe boll rot are usually followed by an
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increase in seedling diseases. Cotton seedling disease caused by
Rhizoctonia solani reduces the number of stand plants and
usually causes considerable yield losses. The behavior of plant
pathogens and assurance of root diseases are related distinctly to
certain rhizosphere phenomena (Curl. 1982).

This work aimed to investigate the effect of acid delinted

seeds on the fungi ability which associated with seeds. Isolation

and identification of fungi associated with seed rot after and

" before acid delinted seeds. Testing pathogenicity of the isolated

fungi at different levels of soil infestation. Evaluating effect of

some fungicides and commercial bioagents on disease incidence

through  determining variation in some physiological,

biochemical and growth characters of cotton plants under

artificial infection. Studying reaction of different cotton cultivars
(Varietal reaction) against root-rot infection.

Introduction
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REVIEW OF LITERATURE

1- The causal microorganisms:

Arndt (1935 and 1943); Fulton and Bollenbacher
(1958); Moubashr (1958) and Ranmney and Bird (1958)
reported that Rhizoctonia solani, Pythium ultimum ,Fusarium
oxysporum, F.moniliforme, F. semitectum and several other
. fungi were pathogenic to cotton seedlings as well as the infection
was generally greater under cool and rainy weather.

Ranney (1962) found that Rhizoctonia solani, Pythium
spp. Fusarium spp. and Glomerella gossypii were involved in
cotton damping —off disease complex.

Alfred (1963) indicated that fungi belonging to
Alternaria, Aspergillus, Diploidia, Fusarium and Rhizoctonia
were associated with the seed hairs and the actual seed during
boll development. External infection of cotton seeds affected
seedlings growth.

Lumsden ef al. (1983) found in greenhouse experiments
that root-rot of cotton was attributed to Rhizoctonia solani and

Fusarium spp.

Kuch (1986) recorded that Fusarium equiseti and
Fusarium semitectum were 1solated for more than 10% of the

seed at any sampling of delinted surface sterilized cotton seeds in
the southern USA.

Huisman (1988) found that Rhizoctonia solani was
higher on roots with severe tissue damage than on roots

L
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exhibiting little or no damage, for the other fungi, colonies were
equally abundant at roots without damaged tissues

Seneewong ef al. (1991) reported that Fusarium spp were
the most prevalent fungi species isolated from inside the seed
coat and from the embryo of 100 randomly selected seeds. The
percentage of fungi occurring inside the seed coat was also low.
Only 2.7 % of the seed coats were infected. The number of
- embryos containing fungi was negatively when were isolated
from inside the seed coat and from the embryos of selected seeds
from each lot.

Wang et al. (1992) recorded that among 200 isolates from
194 cotton seedlings and bolls during 1978-1990; 61% were
Fusarium moniliforme [Gibberella fujikuroi] var. intermedium,
28% Fusarium semitectum, [Fusarium pallidoroseum], 4.0 %
Fusarium oxysporum , 3.5 % Fusarium solani, 3% Fusarium
equiseti and 0.5 % Fusarium compactum. Inoculation tests
demonstrated that G. fujikuroi var. intermedium was the
predominant pathogen causing seedling and boll red rot of cotton
and had a wide host range.

Monga et al. (1994) obtained 13 isolates of Rhizoctonia
solani, from cotton seedlings, which were categorized into 4
distinct groups on the basis of cultural characteristics.

Mansoori and Hamdolahzadeh (1995) isolated
Alternaria alternata, Aspergillus niger, Fusarium accuminatum,
Fusarium solani, Pythium ultimum, Rhizopus arrhizus and
Rhizoctonia solani from cotton seeds.

e —————— T ———————————————————————
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Zhang et al. (1996) showed that F. oxysporum, F.solani,
F.equiseti and F.semitectum were present on the rhizoplane of
cotton plants grown in pots containing cotton field soil. F.
oxysporum and F. solani were the most dominant species

Wrather et al. (2002) used samples consisted of 10
cotton seedlings, 2 to 3 weeks after emergence, with symptoms
of seedling diseases. (Fusarium, Pythium, Rhizoctonia and
. Thielaviopsis) and Three species of cultured fungi from the roots
were identified viz., Rhizoctonia solani, Thielaviopsis basicola
and Pythium ultimum. Repeated tests of pathogenicity confirmed
that R. solani AG-4, T. basicola and P. ultimum were the major
causal agents of post-emergence cotton seedling disease in
Missouri.

Palmateer ef al. (2004) studied the mycoflora of upland
cotton in Alabama. Plants were sampled at seedling, first bloom,
full bloom, and maturity stages of development. Fifty eight spe-
cies of fungi belonging to 37 genera were isolated, including 9
species of Fusarium. Fusarium oxysporum, F. solani and F.
equiseti were the most common members of this genus occurring
at all four sampling stages. Eight species accounted for 67% of
the total fungi isolated during the two-years study. Alternaria
alternata was the most common fungus which encountered
accounting for 19 and 10% of the total fungi isolated in 2000 and
2001 respectively. Twenty species of fungi were reported for the
first time colonizing upland cotton.

Wang et al. (2004) isolated Fusarium spp. from stems
and rhizosphere soils of 79 populations of four Gossypium

“
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species native to Australia in 2001. F. solani was more common
in the soil from G. sturtianum populations than from G. bickii
populations, and that F. crookwellense was more common in
South Australian soils than in Queensland and Northern
Territory soils. Fusarium oxysporum had a relatively greater
relative density in the rhizosphere soils of G. australe plants than
in that of sympatrically growing G. sturtialnum plants. Fifteen of
the F. oxysporum isolates produced typical fusarium wilt
- symptoms on cultivated cotton (G. hirsutum cv. 'Siokra 1-4),
therefore they were classified as wild Fusarium oxysporum f.sp
vasinfectum. Soil samples collected from G. sturtianum
populations in South Australia had the highest incidence of wild
Fov (24%). Two wild Fov isolates were similar in virulence to a
cotton field Fov isolate in the glasshouse experiments, indicating
that they could incite Fusarium wilt disease in cotton fields.

2- Varietal reaction:

Naim (1964) reported that there were differences between
the two Egyptian cotton varieties Ashmoni and Karnak and they
were varied in their susceptibility to damping—off disease caused
by Rhizoctonia solani. The Karnak variety was found to be the
less susceptible than the Ashmoni variety.

Salem (1969) demonstrated that both Egyptian and
American cotton varieties were susceptible at different degrees

to Rhizoctonia solani.

Eissa (1983) found that American cotton varieties were
more resistant to infection with Rhizoctonia solani and Pythium

wltimum than most of the Egyptian cotton varieties.

e i
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Panhwar et al. (1993) compared four Pakistanian cotton
varieties, which were with 4 multi-adversity (i.e., multi—disease)
resistant varieties introduced from Texas, USA, in trials at
Sakrand during 1988-1990. The obtained data from the tested 3
years showed significant varietals differences for seedling rot
and root rot diseases.

Heping and Michael (1997) evaluated the susceptibility
. of 12 Upland cotton cultivars to three soil borne fungi, Pythium
ultimum, Rhizoctonia solani and Thielaviopsis basicola in
greenhouse experiments. Based on symptoms development and
seedling survival, cultivars highly resistant to P.ultimum
included Data Pina (DP) 6166, Prema, DP 6100, and Maxxa. A
relatively low incidence of pre-emergence damping—off caused
by R. solani was occurred in Chembreed 7, DP 6100 and Rayale,
although all cultivars were subsequently suffered significantly
from post-emergence damping—off. Seed treatment with
carboxin and pentachloronitobenzene for the control of R. solani
induced damping—off resulted in stand increases in all 12
cultivars in greenhouse tests and in 3 of 6 cultivars in field trials.

Zhang et al. (2003) stated that Wanmian 21 is a
derivative of the cross combination Huaibei 2 X Huaibei 8. They
found that the variety was resistant to Fusarium wilt and
Verticillium wilt,

Liu er al (2003) recorded that Liaomian 18 is a derivative
of the cross combination H7-7109 x 1036-6. Fusarium wilt
severity index reached 0.38 and the Verticillium wilt severity
index recorded 7.5. It is also highly resistant to seedling disease

e,
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and boll blight.
3 - Effect of fungicides:

David and Sinclair (1968) reported that protection
against pre- and post-emergence damping-off was occurred
when seedlings were grown in soil treated with 250 ppm
Vitavax. Vitavax used as seed treatment (807 /1001b. of seeds)
gave significantly greater protection than did a standard. Results
- from in vitro studies showed that Vitavax was fungistatic to R.

solani at 1 ppm.
Papavizas ef al. (1980) detected that the new systemic
fungicide N.\cyclohexyl-N-methoxy—2.5dimethyl-3-

furancarbozamide(BAS 389) was combined in acetone with one
of the two other new systemic fungicides N-(2,6—
dimethylphenyl).N-(mthoxyacetyl) alanine methylester (CGA-
48988) and propyl [3dimthylamino) propyl] corbamate Hcl (SN
66752) and infused into Stoneville 213 and Acala Sj-2 acid-
delinted seed of cotton (Gossypium hirsutum). The treatments
appreciably reduced seedling disease in soil artificially infested
with Rhizoctonia solani or Thielaviopsis basicola alone, in soil
infested with R. solani and Fusarium spp. and in soil infested
with a mixture of Pythium spp., R. solani and T.basicola. None
of the fungicides used alone consistently reduced seedling
disease in soil artificially infested with Rhizoctonia solani.

Barakat and Osman (1981) found that dressing of cotton
seeds with any of the fungicides Captan, Quinolate 15 and
Euparen has significantly improved the emergence of seedlings,

e ————
REVIEW OF LITERATURE

9



but thiabendazole (TBZ) was ineffective. All applied fungicides
did not affect root or shoot lengths comparing with the control
plants. Dry weight of shoots was reduced especially with
Euparen and Quinolate 15 treatments.

Eissa et al. (1987) reported that damping—off disease
caused by Rhizoctonia solani, Sclerotium rolfsii, Pythium
ultimum and Macrophamina phaseolina is the most important
. disease of cotton in Egypt. Different fungicides were screened-
out against the damping—off fungi under greenhouse conditions.
All compounds used satisfactory controlled the pathogens,
however, to different extent. Fourteen fungicides were screened
for control of Rhizoctonia solani, Sclerotium rolfsii, Pythium
ultimum and M. Phaseolina of cotton seedlings damping-off
under greenhouse conditions. All of the fungicides controlled the
pathogens.

Hillocks and Gumer (1988) recorded that seven
fungicides, together with the standard compounds quintozene
and benodanil, were tested against. Rhizoctonia solani in the
laboratory and were then evaluated for the control of seedling
disease in cotton grown in field plots, inoculated with R. solani.
Both seed dressing and in—furrow applications gave some
measure of control with all fungicides tested, but in—furrow
treatments were the more effective, especially against post-
emergence damping—off. Compounds giving the best control of
seedling loss were tolclofosmethyl as a seed dressing and
pencycuron plus captan in—furrow, reflecting results from the
laboratory test. However, other compounds were also as

e —
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effective as the standard compound quintozene, in controlling
seedling loss.

Abdel-Shahaid et al. (1989) tested the fungicide Benlate
(benomyl) 50% as a soil treatment in the greenhouse to control
damping—off of cotton scedlings caused by each of Rhizoctonia
solani and Fusarium solani . The results indicated that, this
compound has fungistatic and systemic action. It effectively

. protected cotton seedlings against R. solani and F. solani at
concentrations as low as 20 ppm. In vitro bioassay studies
showed that R. solani was more sensitive than F. solani to

benomyl.

Alagarsamy and Jeyaraian (1989) found that out of 5
fungicides tested against growth of R. solani in culture,
tolclofos- methyl was the most inhibitory followed by
carbendazim.

Schultels and Nu-Flou (1989) used Apron/Chloroneb
fungicide as seed treatment to control the fungal disease complex
of cotton where co-formulation of metalaxyl and chlorobeb was
controlled Pythium ultimum and Rhizoctonia solani, respectively.

Osman ef al. (1990) reported that tolclofos- methyl at 4
ppm followed by benomyl at 8 ppm were more effective against
R. solani in vitro than dichlofuamid, copper oxyquinalate +
carboxin or Pencycuron.Growth inhibitions of R. solani by
benomyl or tolclofos methyl was reduced by presence of
ammonium sulfate in PDA. Ammonium sulfate alone had no
effect on fungal growth.

m
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Sawant and Mukhopadhyay (1990) mentioned that
metalaxyl was highly inhibitory to Pythium aphanidermatum at
2.9 ppm combination products (Ridomil MZ [metalaxyl +
mancozeb] and metalaxyl + Zineb) and significantly less
inhibitory than metalaxyl alone. Seed treatment with 1000 ppm
metalaxyl gave complex protection against damping—off for the
entire 28 day susceptible period. Metalaxyl was detected in

sugarbeet seedling roots and stems, and leaves up to 24 d and 44
| d, respectively after seed treatment.

Youssef (1990) found that the fungicides Homi,
Monceren, Rhizolex and Vitavax / Captan were effective against
lentil seedling damping—off caused by R. solani, Macrophamina
phaseolina and Fusarium solani.

Henriquez and Mantealegre (1992) tested 11 fungicides
in vitro for controlling S. rolfsii and found that Vitavax-T,
Basitac, Vitavax, Rhizolex, Bayleton and Baytan, were the most
effective.

Ilyas et al. (1992) tested 10 fungicides against Fusarium
oxysporum F. sp. cicri, in soil drench on infected potted chickpea
plants in greenhouse. They found that Benomy! was the most
effective, followed by Rhizolex and Topsin—M.

Stachewicz and Burth (1994) tested the sensitivity of
118 1solates of R. solani collected from 12 different areas in
Germany to thiabendazole, carbendazim, pencycuron, and
tolclofos—methyl and fenpicloni in vitro. They found differences
among the isolates in their sensitivity to each of the tested
angicides.

e e e e e
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Youssef et al. (1995) concluded that delinting the seeds of
Egyptian cotton cvs. Giza 45 and 75 by the brush machine for
one and two times before coating with the Monceren fungicide
resulted in improving seed germination and seedling growth
characteristics as compared to the acid delinted seeds or the non—
delinted seed (Fuzz seeds).

Helal et al. (1996) found that the delinted cotton seeds
. which were dressed with Rhizolex before planting in infested
and non-infested soil in the greenhouse gave the highest seedling
emergence and the highest percentage of survived seedlings as
will as, delinted seeds with 50 % diluted sulfuric acid gave the
lowest rots diseased seedlings. Seed dressing improved seedling
vigor at the two stages of seedling growth in the greenhouse.
Rhizosphere microflora were not affected with different
treatments in the greenhouse.

Davis ef al. (1997) reported that twenty-five field trials
conducted over a 3-year period in five San Jooguin Valley
countries included the following treatments: nontreated cotton
seed, seed treated with myclobtanil for the control of Rhizoctonia
solani induced damping—off, seed treated with metalaxyl for the
control of Pythium. Seed treated with a combination of the two
fungicides resulted in improved stands in 15 of 18 fields.
Metalaxyl did not increase stands in any field in 1993 to 1994. In
1995, the combination of fungicides increased stands relative to
the nontreated seeds and was more effective in increasing stands
than myclobutanil or metalaxyl alone. Apparently, seeds
protected with a fungicide active against R. solani were more

susceptible to infection by Pythium spp. In general, the fungicide

h
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seed treatment active against R. solani increased stands of the
cultivar Maxxa regardless of soil type and pathogen population.
Increased stands from the metalaxyl treatment was occurred in
lof the 3 year of the study.

El-Safety ef al. (2001) reported that the cotton seed
dresser fungicides Monceren, Monceren—combi, Monceren—
euparen, Rhizolex-T and Vitavax 300 with the fertilizer
- superphosphate and herbicides cotoran, goal and stomp in a soil
infested with Rhizoctonia solani Kuhn under suitable conditions
for infection in the greenhouse, significantly reduced the
infection.

El-Deeb et al. (2002) recorded that the effect of three
fungicides on the incidence of root and pod rots in peanut was
evaluated and compared under greenhouse and field conditions.
The fungicides were Vitavax—Thiram, Rhizolex—T and Topsin
M70. All treatments reduced the percentage of root and pod rots
in both the greenhouse and the field.

El-Habbaa et al. (2002) mentioned that evalution of
different fungicides revealed that, Maxim was the most effective
as it prevented in vitro the growth of F. solani, M. phaseolina ,
B.theobromae , S .rolfsii and R solani, at 1-5ppm, followed by
Benlate at (10-800ppm). Vitavax-T (25-200 ppm) and
Rhizolex-T (200-800 ppm). Meanwhile, Apron and Monceren
had no or little effect and failed to produce a considerable
reduction in growth of all tested fungi even at (800 ppm).

Goulart (2002) conducted an experiment in greenhouse
10 evaluate the efficiency of several fungicides, applied as seed

—
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dressing to control damping—off caused by R. solani using the
cotton cv Delta Opal. The effect of the fungicide treatment on
initial and final seedling emergence was observed with
distinction to triadimenol + pencycuron + tolylfluanid and
triadimenol + tolylfluanid followed by carboxin + thiram,
triadimenol and carboxin + thiram + carbendazim. The most
efficient treatments in the control of cotton seedling post—
emergence damping—off were triadimenol + pencycuron +
| tolylfluanid followed by triadimenol, triadimenol + tolylfluanid
and carboxin + thiram. No phytotoxic effects were observed on
cotton.

Sultanov et al. (2002) reported that sodium humate was
identified as an effective seed treatment for increasing the
resistance of cotton to plant pathogens in Uzbekistan. The
fungicide Darman-4 [of unstated composition] was also found to
be an effective seed treatment against number of diseases in
terms of both, biological effectiveness and yield increase.

Chavan er al. (2003) found that the efficacy of
mancozeb, copper oxychloride, carbendazim captan and captafol
in inhibiting the growth of F. oxysporum f carthami was
evaluated in vitro. Each fungicide at rates of 0.1, 0.2 and 0.3 %
a. I, respectively (except carbendazim normal rates of 0.025,
0.05 and 0.1 % a. I) was incorporated into a sterilized medium.
Carbendazim applied at all rates was superior in the inhibition of
fungal growth, resulting in a mean colony diameter of 5.0
mm.(38.3 mm in the untreated control) followed by captafol
(13.8-16 mm), captan, (14.5-16.8 mm) and mancozeb (15.00—

e e s o
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17.8mm). Copper oxychloride was effective only when applied
at normal and above normal rates (28.0--32.6 mm).

4- Biological control:

Howell (1982) found that a strain of Gliocladium virens
isolated from the parasitized hyphae of Rhizoctonia solani,
significantly suppressed damping-off incited in cotton seedlings
by this pathogen and by Pythium ultimum when the antagonist
~ was placed with cotton seeds planted in infested soil treatment.
Gliocladium virens parasitized on Rhizoctonia solani by coiling
around and penetrating the hyphae. Pythium ultimum was not
parasitized by Gliocladium. virens but was strongly inhibited by
antibiosis.

Beagle and Papavizas (1985) recorded that the efficacy
of several fungal antagonists for control of Rhizoctonia solani on
potato was evaluated in greenhouse and field tests. Fermentor
biomass (FB) preparations of Trichoderma viride ( T-1-R9 ) and
Gliocladium virens (Gl — 21) were applied as dusts to seed
potatoes infested with sclerotia of R. solani before planting |,
reduced disease incidence in the field by 50 and 55%,
respectively. In the greenhouse, up to 88 % reduction in
germination of sclerotia was obtained by treating sclerotial—
infested tubers with FB of T-1-R9 before planting. FB
preparations of 7. viride (T-1R 9), T. harzianum (WT-6), T.
hamatum (-4). and G. virens (G1-21) added to the soil in a
mixture of pulverired pyrophyllite (anhydrous aluminum
silicate), significantly reduced numbers of propagules of R.
solani. Results suggested that both soilborne and tuberborne
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propagules of R. solani can be effectively reduced by biological

means.

Lewis and Papavizas (1985) found that mycelial
preparations of eight of 14 isolates of Trichoderma spp. and
Gliocladium virens reduced survival of Rhizoctonia solani at
least 50% in pathogen-infested beet seed in soil and in soil
infested with sand / cornmeal inoculum of the pathogen. All
. antagonistic isolates reduced saprophytic growth of R. solani
from infested beet seed into soil. Isolates of T. hamatum and G.
virens were more effective than those of T. harzianum and T.
viride. Population densities of all antagonistic isolates were
increased 10°-10%fold during 3 weeks of incubation after adding
the mycelial preparations to soil. Conidial preparations of
isolates, added to the soil in amounts equal to propagules in
mycelial preparations did not reduce survival of R. solani or its
growth through the soil. Mycelial preparations, but not conidia,
of most isolates of Trichoderma spp., and G. virens prevented
damping-off of cotton, sugar beet and radish seedlings in the
greenhouse.

Lumsden and Locke (1989) reported that 50 isolates of
bacteria and fungi, including species of Pseudomonas, Bacillus,
Trichoderma and Penicillium. and twenty isolates of G. virens
showed clear variation in their efficacy in controlling P.
ultimum and R. solani for damping-off of zinna, cotton and
cabbage. Some isolates controlled P. ultimum but not R. solani
and control of P. wultimum was effective when sporangial
inoculum of the pathogen was introduced at the time of planting
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the host seed, however, control of R. solani required prior
contact of G. virens with inoculum of R. solani.

Abed-El Moiety et al. (1990) mentioned that
Trichoderma harzianum, Gliocladium virticilloides, G. roseum,
Cheatomium cochliodes and C. globosum, varied in their
antagonistic effect against four pathogenic soilborne fungi. The
pathogens, i.e. Rhizoctonia solani, Pythium ultimum, Sclerotium
- rolfsii and Macrophamina phaseoli are involved in the damping—
off and root rot syndromes of cotton seedlings. T. harzianum and
G. virticilloides were more effective in controlling the disease
than other tested antagonists.

Howell (1991) recorded that air dried and ground seed-
coating preparations of Gliocladium virens were variable in their
efficacy for biocontrol of cotton seedling disease induced by
Pythium ultimum. Seed coat preparations of G. virens may be
used to control Pythium damping—off of cotton seedlings, and in
combination with fungicide, the amount of fungicide necessary
to effect control can be reduced.

Truner and Bachman (1991) found that treatment of
peanut seeds with Bacillus subtilis improved seed germination
and emergence, increased and reduced levels of root cankers
caused by R. solani AG4, and increased root growth.

Mukheriee er al. (1995) reported that an isolate of
Trichoderma harzianum was less effective than G. virens in
suppressing S. rolfsii and R. solani was compared with G .virens
for various mechanisms of antagonism in vitro viz., antagonism

in dual culture / hyphal parasitism. Parasitism of sclerotia and




antibiosis of G. virens and T. harzianum were equally effective
in parasitizing the hyphae of R. solani. Only T. harzianum
parasitized the hyphae of S. rolfsii.

Zhang et al. (1995) mentioned that isolates of Fusarium
species from the rhizoplane of cotton can be grouped into
pathogenic and non pathogenic strains. The most pathogenic
species was F. solani. Experiments on the interactions between
. Fusarium spp. and the biocontrol agents, B. subtilis and G,
virens, indicated that Fusarium spp. on the cotton rhizoplane
were significantly reduced by B. subtilis stains GBo3 and GB07
and G. virens strain G- 4 and G — 6 which were applied as seed
treatments.

Ellis and Johan (1996) reported that plant growth
promoting rhizobacterium (PGPR), Pseudomonas fluorescens
strain WCS417 has been shown to induce systemic resistance
against Fusarium oxysporum in several plant species without
inducing synthesis of pathogensis—related proteins (PR).

Aqil and Batson (1999) found that the potential of a
radical assay for selecting biocontrol agents was investigated
using 2 rhizobacteria with known biocontrol activity,
Pseudomonas fluorescens (Dagger G isolate) and Bacillus
subtilis (GBo3), against Pythium ultimum, Fusarium oxysporum
and Thielaviopsis basicola, the causal pathogens of seedling
disease of cotton. Both rhizobacteria significantly reduced
symptoms development induced by all pathogens.

Howell ef al. (2000) recorded that research on the
mechanisms employed by the biocontrol agent Trichoderma
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virens to suppress cotton ( Gossypium hirsutum) seedling disease
incited by Rhizoctonia solani has shown that mycoparasitism and
antibiotic production are not the major contributors to successful
biological control. They examined the possibility that seed
treatment with 7, virens stimulates defense responses, as
indicated by the synthesis of terpenoids in cotton roots and found
that the analysis of extracts of cotton roots and hypocotyls grown
from T, virens treated seeds showed that terpenoids synthesis and
peroxides activity were increased in the roots of treated plants,
but not in the hypocotyls of these plants or in the untreated
controls.

Gopalakrishnan et al. (2003) found that out of twelve
Trichoderma, isolates tested [belonging to the species T.
hamatum, T. viride, T. virens (Gliocladium virens) and T.
harzianum], cotton isolate T. viride (97) exhibited the fastest
growth rate and strong antagonism against Rhizoctonia solani in
vitro recording 56.2 % inhibition in dual culture. All the isolates
tested enhanced cotton cv. RCH2 seed germination when treated
with mycelial suspensions of biological control agents in vivo.
The disease incidence in biological control agent treatments
ranged between 14.8 -32.4% while pathogen treatment recorded
82 %.

5- Biochemical changes:

Alberto and Diamond (1963) found that mycelium of
Fusarium oxysporum f. lycopersici was appeared in the stems of
tomato plants 6 days afier sowing. Polyphenol oxidase activity in
diseased stems was 3—10 times higher than in healthy stems. In
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diseased stems, the polyphenol oxidase activities associated with
infection was raised gradually until the ninth day then increased
sharply thereafter. Poplyphenol oxidase activity was well
correlated with the severity of foliar symptoms and quantity of

mycelium.

Bell (1967) found that introduction of conidia of
Verticillium albo—atrum into boll cavities or xylem vessels of
. excised stems of Gossypium hirsutum or G. barbadense induced
a marked accumulation of either—soluble phenolic compounds
after 24—72 hr. The predominant compound was identified as
gossypol on the bases of Rf values ultraviolet absorption spectra
and derivatives formed with aniline 2,4 dinitrophenyl-hydrazine
and phloroglucinol. Inoculated bolls or stem sections of glanded
and glandless Acala 442 produced equivalent amounts of
gossypol.  Gossypol synthesis also was induced by
sporanigospores of Rhizopus nigricans, cupric and mercuric ions
and various metabolic inhibitors. Purified gossypol had LD50
values of 20-100 ppm (50-250 uM) against spore germination of
various fungi. The behavior of gossypol in cotton is similar to
that of described phytoalexin.

Mellon and Lee (1985) mentioned that the distribution of
peroxidase (s) in non-inoculated cotton bolls and flowers was
qualitatively determined. The soluble and bound forms of cotton
peroxidase (s) were investigated for change elicited by fungal
infection. Inoculation of cotton bolls, 30 d post pathogenicity
with Aspergillus. flavus, Fusarium equiseti, F. moniliforme
(Gibberella fujikuroi), F. semitectum or Rhizoctonia solani
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followed by a 6-d incubation period stimulated soluble
peroxidase activity 2 to 6 folds.

Nuritdinova ef al.(1986) studied of the cell walls in
healthy and infected plants of the resistant Gossypium hirsutum,
variety Tashkent and the susceptible S 4727, using race 1 of V.
dahliae. The cell walls of the susceptible S 4727 contained more
carbohydrates than those of Tashkent 1 before and after
- infection. After infection, content of most sugars was lower and
of most amino acids were higher in Tashkent than S 4727.

Richard and Alain (1986) found 10 additional
pathogenesis-related  proteins  (b6a—b6b-bl10a-b10b—blla—
bl1b-bl2a-b13-bl14-b15) in intercellular fluid extracts of
stressed "Xanthi—ne" tobacco leaf tissue using two dimensional
polyacrylamide gel electrophoresis. Four Proteins (b12-b13—
bl4-b15) were only resolved by using native polyacrylamide gel
electrophoresis for basic proteins in the first dimension gel and
they were best extracted in 0.05 M tri -HCI (pH 7.5) and 0.05 M
CaCl 2 as the infiltration buffer. These findings indicated that at
least 23 proteins were accumulated extracellularly after various
types of stress in "Xanthi—ne" tobacco green tissue.These
proteins probably represent several groups or families of plant
stress proteins.

Abuo-Taleb ef al. (1987) mentioned that F. oxysporum
J. sp. vasinfectum caused vascular wilt in the susceptible cotton
cvs. Giza 74 and Bahtim 110 (glandless), but not in the resistant
Acala 502, Giza 70 and Menoufi. Resistance was associated with
marked accumulation of total phenolic compounds and free
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gossypol. A gradual increase in the level of total phenols was
observed in both resistant and susceptible cultivars up to 72 h
after inoculation and in gossypol up to 144 h.

Borkar and Verma (1990) studied the resistant cotton
cvs. 101-1028 which its intercellular fluid (IF) contained higher
conc. of sugar than the susceptible Acala—44. Inoculation of the
IF in vitro increased the total sugar content only in the IF of the
. susceptible cultivar, indicating production of exopolysaccharide.
The total phenol content was higher in the IF of the susceptible
cultivar, although total and dihydroxyphenol contents in the
leaves were low compared with the levels in resistant plants.
During host — pathogen interaction total and dihydroxyphenol
contents increased in 101 — 1028 and its IF but decreased in
Acola 44. The resistance of cotton to X. compestris was related
to the higher total sugar contents in the IF which was responsible
of the inhibition of growth and multiplication of the pathogen.

Hiremath and Savanur (1990) found that in collections
of cotton leaves from healthy and infected plants there were
increase in total sugars, reducing sugars, total phenols and amino
acids in disease bottom leaves and lesser increase in disease to
cotton leaves, indicating that Alternaria macrospora had greater
effect on the metabolism of the lower leaves.

Vlassova (1993) recorded that detached roots of the
highly susceptible cotton variety S$-4727 and the relatively
resistant variety Tashkent—1 were inoculated with a virulent
strain of Verticillium dahliae biotype Kh1-288-race 2.
Peroxidase and phenoloxidase activities were determined on the
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4 " day after fungal penetration into and on the 7 " day during
intensive colonization of the root. An increase in peroxidase and
phenoloxidase activities was observed during the early stage of
infection in the susceptible and resistant varieties. At the later
stage, oxidase activity became similar in inoculated and healthy
roots. An increase in total phenol content was only detected in
inoculated roots of the resistant variety. It was suggested that
detached roots can be used as a model to study wilt resistance in
~ cotton varieties.

Vlassova ef al. (1994) suggested that phenols and their
oxidation production products play a role in both specific and
non specific defence reactions for detached cotton roots of
resistant and susceptible cultivars, inoculated with a virulent
strain of Verticillium dahliae.

Zhang et al. (1995) cultured F. oxysporum f.sp.
vasinfectum in modified liquid Richard's medium. Resistant
cotton cell lines were selected using culture filtrates of the
pathogen. It was shown that levels of reducing sugars, total
soluble sugars, soluble proteins, tannins, gossypol and some
amino acids were increased after a 2 days treatment with 6%
filtrates, but all the analysed substances in sensitive cell lines
were decreased. They suggested that the resistance of cell lines
to toxic filtrates may depend on the ability of cell lines to
synthesize protective substances when invaded by toxins. The
results may be useful as a reference for the study of mechanisms
of resistance to wilt in cotton.
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Franchoan and Lan (1997) found that cotton
(Gossypium hirsutum L.) hypocotyls tissue responded with
increased lignification following treatment a protein—
lipopolysaccharide elicitor from Verticillium dahliae, the
causative agent of vascular wilt disease in cotton. The induction
of defense reaction was investigated over a period of 0-35 hr.
Following exposure to the elicitor, increased synthesis and
deposition of lignin and lignin—linked phenolic polymers
~occurred. The defense responses in two cultivars of G. hirsutum
(cvs. 19 and Acala, 151-70 resistant and susceptible to V.
dahliae, respectively) were compared. The resistant cultivar
exhibited higher and earlier induced levels of enzyme activity
and lignin—like polymers compared to the susceptible cultivar.
This indicates that the effectiveness of induced defense
responses depends on their rapid initiation, development and
accumulation and suggests a possible correlation between the
timing and intensity of lignin—linked polymer accumulation and
resistance / tolerance of G. hirsutum seedling against V. dahliae.

Gurdeep ef al. (1998) mentioned that biochemical
changes in the apical leaves of cotton varieties suggested that
cotton leaf curl bigeminivirus (CLCV) infection results in the
malfunctioning of polyphenol metabolism in susceptible
varieties. Healthy leaves of resistant cultivar LD-327 had higher
total phenol, ortho-dihydrakyl-phenol, and flavonol contents as
well as higher peroxidase activity. Poplyphenol oxidase
(Catechol oxidase) phenylalanine ammonialyase and tyrosine
ammonialyase activities were similar to those of susceptible
cultivar F-846.The intensity of infection varied in the apical
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leaves of F-846. Peroxidase activity was increased in moderately
infected leaves compared with in healthy leaves, but decreased in
the severely infected leaves.Catechol oxidase was increased in
all leaves with increasing disease severity.

Howell ef al. (1999) reported that on the mechanisms
employed by the biocontrol agent Trichoderma virens to
suppress cotton (Gossypium hirsutum) seedling disease incited
. by Rhizoctonia solani has shown that mycoparasitism and
antibiotic production are not major contributors to successful
biological control. They examined the possibility that seed
treatment with 7. virens stimulates defense responses, as
indicated by the synthesis of terpenoids in cotton roots. Analysis
of extracts of cotton roots and hypacotyls grown from T. virens
treated seeds showed that terpenoids synthesis and peroxidase
activity were increased in the roots of treated plants.

Sherif and El-Habbaa (2000) found that the higher
decrease in gibberellins was associated with yellow leaf curl
infection. Peroxidase and Polyphenoloxidase activities were
found to be considerably higher in infected tomato leaves with
Alternaria solani, Pseudomonas syringae and viruses than in
healthy leaves. Viral induction with yellow leaf curl and leaf roll
of tomato leaves exhibited higher activity of peroxidase followed
by P. syringae infection while polyphenoloxidase was higher
with A. solani infection than P. syringae and viral infection. The
alteration of protein fractions from healthy and infected tomato
leaves exhibited 5 polypeptides relative to infection with P.
syringae and A. solani and 3 polypeptides relative to viral
infection. They added that chlorophyll (a & b) and carotenoids
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were highly reduced in infected leaves with Pseudomonas
syringae and Alternaria solani than viral infection compared
with healthy plants.

Chakrabarty ef al. (2002) mentioned that six cotton
lines possessing different degrees of resistance to grey—mildew
(Ramularia areola) were used to study the biochemical basis of
resistance. Induced rather than constitutive levels of
. phenylalanine amino lyase (PAL), total phenol, gossypol and
flavonols played crucial role in governing resistance. The
phenolic proline and total sugar upon infection appeared
important for resistance. Resistant plants also possessed higher
levels of constitutive as well as induced tannins and constitutive
proline. Amino acid and carbohydrate metabolism of healthy and
diseased plants did not directly reveal the significance of these
constituents in resistance except that they were remarkably
reduced as a result of infection.

Yuan et al. (2002) found that the root exudates for
resistant seven cotton cultivars inhibited spore germination and
mycelium growth of V. dahliae, but the root exudates of
susceptible ones had an opposite effect to pathogen. The kinds
and amount of amino acids in the root exudates of the
susceptible cultivars were much higher than the resistant ones.
Phenylalanine and protein were found only in the root exudates
of the susceptible cultivars. The carbohydrate content in the root
exudates of the susceptible cultivars was distinctly higher than
the resistant ones.
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6-Effect of fungicides on seedling parameters in presence
of infection:

Murumkar and Chavan (1985) found that the infection
of Cicer arietinum by F. oxysporum f.sp. ciceri resulted in a
reduction in chlorophyll and increase in organic acids,
polyphenols and carbohydrates.

Arinze and Sokirko (1986) mentioned that in lab.

- experiments respiration intensity, chlorophyll and carotenoids

content and the total and working surface were reduced in maize

seedlings grown from seeds inoculated with Penicillium

glaucum, Fusarium  moniliforme [Gibberella fujikuroi],

Aspergillus glaucus and A. niger. Peroxidase activity in seedling
leaves was varied with the pathogen species.

Alagrsamy et al. (1989) reported that seed treatment
trials with the fungicide, carbendazim gave the best germination
followed by tolclofos-methyl. Post-emergence mortality was the
least with carboxin. In a soil drenching experiment carbendazim
was superior to the other fungicides in improving germination
and controlling post-emergence mortality. Yield of seed cotton
was improved by carbendazim and tolclofos-methyl soil
treatments.

Gowily and Abdel-Kader (1995) studied the effect of
salinity on the infection rate of tomato plants with F. oxysporum.
Jsp. lycopersici. Salinity stress increased the susceptibility of
tomato plants to Fusarium wilt, especially at high salt
concentrations. Increasing salinity with infection decreased plant
height, tresh and dry weight and chlorophyll content. Protein
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content and chlorosis were generally increased with salt induced

stress and infection.

Youssef ef al. (1995) demonstrated that the delinting seed
of Egyptian cotton cvs. Giza 45 and 75 by the brush machine one
or two times before coated with the Monceren fungicide resulted
in improving seed germination and seedling growth
characteristics.

Nwachukwu and Umechuruba (1997) investigated that
the effects of Aspergillus flavus, Aspergillus niger,
Botryodiplodia theobromae, Colletotrichum dematium and
Fusarium moniliforme [Gibberella fujikuroi] on the nutrient
values of African yam bean, S. stenocarpa, seeds. All the fungi
caused significant reduction in carbohydrate, oil and dry matter
contents of African yam bean seeds, while protein, ash, fibre and
moisture contents of the seeds were significantly increased when
compared with uninoculated seeds.

Ahmed et al. (2000) found that cotton seeds dressed with
Monceren 25% exhibited the highest speed of germination in
non-infested soil, while the lowest speed of germination was
obtained from acid delinted seeds without seed dressing in
infested soil. Seeds dressed with Monceren 25% gave the largest
values of plant height when they were mechanically delinted and
grown in non-infested soil, while they gave the lowest plant
height when acid delinted and grown in infested soil.

Felaifel et al. (2000) tested 12 fungicides on peanut seed
germination, pod rot, plant dry weight, bacterial nodulation,
protein and oil content under artificial inoculation with R. solani
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and F. solani. They found that the different fungicides acted on
the given parameters depending on the pathogen species, the
fungicide itself and the studied traits. The effect on the plant dry
weight, nodule counts, protein and oil content were varied
greatly according the inoculated fungi and the fungicidal
compounds but no clear relation had been detected among the
fungicidal activity of the compound and any of these traits.

EL-Deeb ef al. (2002) demonstrated that the fungicides,
Vitavax-Thiram, Rizolex-T and Topsin-M70 at all treatments
increased pod yield of peanut compared to the non-treated. The
fungicidal treatments gave a higher yield than that obtained in
the alternative compound treatments.

7- Effect of pathogenic fungi on seed oil content:

Shadmanov and Alimukhamedov (1983) reported that
infected seeds of cotton (G. hirsutum) varieties and hybrids lost
roughly half of their weight and half of their content of oil,
nucleic acids and protein in comparison with healthy plants,
whereas this was not true for G. barbadense.

Ataga and Akueshi (1986) studied the bio-deterioration
in sunflower seeds inoculated with A. tenuis (A. alternata)
Curvularia  lunata  [Cochliobolus  lunatus],  Fusarium
moniliforme  [Gibberella  fujikuroi] and Macrophomina
phaseolina over 21 day. It was clearly that they increased the
free fatty acid content, reduced the oil content and caused
discoloration of the oil.

Airede and Fsuruoso (1987) found that autoclaved oil
palm kemels were inoculated with spores of seedborne isolates
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of Aspergillus flavus, A. niger, Penicillium chrysogenum, P.
Jjanthinellum, Paecilomyces varioti, Syncephalastrum
racemosum or Fusarium oxysporum. At 0, 2, 4 and 8 weeks after
inoculation, the moisture content, oil, free fatty acids (FFA),
sugars and protein nitrogen were estimated. The principal
biochemical changes induced by those fungi were increases in
moisture content and FFA, decreases in total oil and total sugars

and a degradation of protein nitrogen. 4. flavus caused the
| greatest change, and P. varioti caused the least change in the
moisture conditions of this experiment.

Shivpuri ef al. (1990) recorded that eighty-two Indian
mustard seed samples were collected from 9 agro-climatic zones
of Rajasthan, India, and 16 fungal species were isolated. The
effects of these fungi were studied on the quantity and quality of
Indian mustard oil. Fusarium oxysporum, Phoma lingam
[Leptosphaeria maculans] and P. nebulosa reduced, 6 isolates
increased and 7isolates did not effect oil content. All the fungi
caused an unpleasant odour in oil and changed the oil colour
significantly.

Ahmed et al. (1994) found that Macrophomina
phaseolina, Rhizoctonia solani, Sclerotium rolfsii [Corticium
rolfsii] and Fusarium oxysporum from the diseased sunflower
plants collected from different governorates in Egypt. Infected
seeds from plants with F. oxysporum had lower seed oil content,
lower iodine values and higher acid numbers than the healthy
seeds. Diseased seeds showed a change in the normal colour of
oil except in the case of cultivar Miak.
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Ataga and Umechuruba (1998) mentioned that stored
seeds of African yam bean (Sphenostylis stenocarpa) which were
inoculated with seedborne Botryodiplodia theobromae,
Fusarium pallidoroseum and Penicillium oxalicum resulted
increasing in moisture content, free fatty acids, crude protein,
fibre and ash content. As well as, decreases in dry matter, oil and
carbohydrates during the incubation period of 21 days.

Srivastava and Pandey (2000) reported that infested
Kusum (Schleichera oleosa) seeds with several fungi during one
year of storage i.e., Fusarium solani, Aspergillus fumigatus, A.
Slavus, A. niger and Paecilomyces variotii resulted in changes in
the biochemical properties of oil, which became more
pronounced commensurate to increase in duration of seed-fungus
association. At the end of one, year the total oil content
diminished to less than half, saponification value was (SV)
increased by 2.89% and fat acidity value was enhanced by 77%.
The changes in these values were gradual over the intervening
months evidently because of fungal activity indicating
breakdown of kusum oil into fatty acids, and loss of short chain
glyceride fatty acids.

Adekunle and Badejo (2002) studied the effect of the 5
tested fungi, A. wentii and Fusarium solani [Nectria
haematococcal on the biochemical properties of artificially-
infected oil in the corm of C. esculentus (collected between
November 1999 and July 2000 in Lagos, Nigeria) after 14 days
of incubation. The moisture content of the corm was 27.30+or-
0.41% and the oil yield was 15.44+0r-0.38%. The essential oil
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was edible and non-rancid with free fatty acid value of 3.25+or-
0.27%.

8-Mycotoxins:

Sankaranarayanan and Kumar (1985) isolated a toxin
from the culture filtrate of a virulent str. (I 5) of F. oxysporum
f.sp. vasinfectum from wilt sick soils near Coimbatore, induced
typical vein clearing symptoms in cotton shoots. Characteristics
- of the endotoxin, which is host specific, are described.

Mazen et al. (1990) studied thirty-nine species belonging
to 16 fungal genera isolated from Egyptian cotton seeds, cotton
seed meal and cotton seed cake on 1% glucose-Czapek's agar
medium incubated at 28 °C Aspergillus was the most frequent
genus and it emerged in 87-100% of the samples contributing
70-98% of total fungi in the 3 substrates tested. The most
common species were A. niger, A. flavus, A. fumigatus, A.
terreus and Rhizopus stolonifer; A. niger, A. fumigatus and
Penicillium corylophilum and A. niger, A. flavus, A. terreus, A.
nidulans and R. stolonifer, respectively. Cotton seeds and cotton
seed products were naturally contaminated by aflatoxin B1 and
B2. Approx. 16% of the different substrates tested were positive
for aflatoxin contamination. No citrinin, ochratoxin A, patulin,
sterigmatocystin, diacetoxyscirpenol, T-2 toxin or zearalenone
were detected in the samples assayed.

Li et al. (1990) recorded that the 4 strains of F.
moniliforme [Gibberella fujikuroi] were isolated from cotton
dust and inoculated onto the growing cotton boll, inducing wilt
in cotton. This strain was cultured in rice medium and extracted
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by Mirocha's method. The crude extract was tested on rabbit skin
and pea seed germination. A toxin purified and identified by
TLC, HPLC and H-NMR, was confirmed to be T-2 toxin.

Pieckova and Jesenska (1996) mentioned that the
mycobiota of 24 samples of flax and 45 samples of cotton
processed in Slovak textile factories during a 3-year period were
studied. Mean colony forming units (cfu) of 12.2 x 10° of
- microfungi per g of flax samples and 3.3 x 10° cfu of
micromycetes per g of cotton samples isolated. Species isolated
included Aspergillus flavus, A. fumigatus, A. glaucus, A.
restrictus, A. terreus, A. versicolor, Alternaria sp., Cladosporium
sp., Fusarium sp. and Penicillium sp. Among of 55 A. flavus
isolates tested, 17 (30.9%) produced aflatoxin B1.

Vidhyasekaran er al. (1997) isolated a toxin from the
rice sheath blight pathogen, R. solani, which induced
characteristic symptoms of the disease on rice. The toxin was
partially purified and was identified as a carbohydrate containing
glucose, mannose, N-acetylgalactosamine and N-
acetylglucosamine. The toxin was also detected in infected rice
leaves. Highly virulent isolates produced more toxin than less
virulent isolates. Several R. solani isolates from rice and one
each from cotton and tomatoes produced a similar toxin. All rice
cultivars tested were susceptible to the pathogen and sensitive to
the toxin. Host specificity of the toxin was demonstrated using
hosts and nonhosts of the pathogen.

Hasan (2001) reported that the effect of pencycuron and
pencycuron-c  on cotton (Gossypium  barbadense) seed
mycoflora, aflatoxin production and seed viability was studied.
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At 8% seed moisture content (mc), pencycuron and pencycuron-
¢ promoted Aspergillus niger, A. flavus and Penicillium
corylophilum growth count. The A. niger utilized pencycuron as
nitrogen source more than pencycuron-c. Seeds with 15% mc
lost their viability faster than those with 8% mc, and it was more
evident as storage time was increased. Such loss was occurred
faster when seeds were treated with pencycuron, whereas
pencycuron-c exerted significant activation in the viability
| compared to the control. The fungal species had high
biodegradation activity and produced aflatoxin in different parts
of cotton boll (fibre, valves, and seeds). Pencycuron and

pencycuron-c inhibited aflatoxin B1 and B2 production in seeds,
but did not affect aflatoxin G1 and G2.

Wei et al. (2004) recorded that trichothecenes are
biologically active mycotoxins produced by several fungi.
Trichothecin was extracted and purified from Trichothecium
roseum S-24 1solated from a cotton field and cultured in the
presence or absence of chitin. The mycotoxin was purified using
filter paper, Kieselgel 60 silica gel chromatography, reverse-
HPLC, and silica gel thin layer chromatography. Chitin had a
significant effect on the amount of purified trichothecin. The
results of TLC-BIOASSAY showed that trichothecin (1, 5, 10
and 50 micro g) inhibited the growth and development of
Verticillium dahliae, Magnaporthe grisea, Alternaria alternata
and Fusarium moniliforme [Gibberella fujikuroi]. Complete
inhibition was observed in V. dahliae at 10 and 50 micro g
trichothecin, and in M. grisea and A. alternata at 50 micro g
trichothecin.
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MATERIALS AND METHODS

I- Isolation trials:

1- Isolation from cotton seeds:

Seeds of two cotton cultivars i.e., Giza-86 and Giza-89
were obtained from Cotton Research Institute, Agricultural
Research Center, Giza, Egypt during 2000 and 2001 seasons.
Samples were delinted by using concentrated sulphuric acid
(40%) for 3 minutes then washed with sterilized distilled water
several times (Helal ef al. 1996). Hundred seeds were used for
isolation before delinted and after delinted by blotter test method
as described by Paul et al. (1970). These seeds were disinfected
by immersing in 5% sodium hypochlorite solution for 3 minutes,
then washed in sterilized distilled water and dried between two
sterilized filter papers. Ten seeds representing each treatment
were plated onto glass Petri dish (9 cm ®) in two cycles over
moisten filter paper where, the first cycle included 8§ seeds while
the other consisted of 2 seeds. The dishes were incubated at 25°C
with a daylight regime of alternating cycles of near ultraviolet
(UV) light for 12 hrs and 12 hrs darkness for 8 days.
Observations of the resulted fungi were daily done using stero-
binocular microscope and the habit characters of different fungi
were investigated after five or seven days post incubation. Also,
preparations of the resulted and un-distinguished fungi were
investigated under the compound microscope to complete
identification.

e T T
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2- Isolation from cotyledons and inner surface of testa:

Hundred delinted seeds were inspected for the presence of
any associated fungi in cotyledons and or those carried onto the
inner surface of the testa. In this respect, the seeds were soaked
in tap water for 30 minutes, then surface sterilized in 3% sodium
hypochlorite for 5 minutes, followed by treatment in 70 %
ethanol for two minutes then washed several times in sterilized
distilled water and dried between two sterilized filter papers. The

| seed coats were then separated far from the cotyledons
containing embryos. Both testa and cotyledons were aseptically
transferred to potato dextrose agar medium (PDA) containing 40
ppm streptomycin sulphate to avoid any bacterial growth. Plates
were incubated at 25°C for 5—7 days and examined daily for the

occurrence of fungal growth (Christensen, 1957). The emerged
fungi were transferred individually to fresh (PDA) dishes.
Purification of the isolated fungi was carried out as mentioned
before Roncadori et al. (1971).

3-Isolation from rotten roots of cotton seedlings:

Cotton roots and hypocotyls of damping-off seedlings
were collected then the infected parts were cut into small pieces,
washed thoroughly with running tap water to remove any
adhering soil particles. The pieces were surface sterilized by
immersing in 5% sodium hypochlorite solution for 3 minutes
followed by 70 % ethanol for two minutes then washed several
times in sterilized distilled water and dried between two
sterilized filter papers. Surface sterilized samples were
aseptically transferred to PDA plates as mentioned before. Plates
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were incubated at 25°C for 5-7 days and examined daily for the
occurrence of fungal growth. The emerged fungi were
transferred individually to fresh (PDA) dishes. Purification of the
isolated fungi was carried out as mentioned before.

All the isolated fungi from the different trials were
identified according to their morphological and microscopical
characters as described by Gilman, (1957), Ram, (1970),
. Barnett and Hunter, (1972), Sneh, (1991) and Jens er al,
(1991). Also, identification was confirmed at the Department of
Fungal Taxonomy, Plant Pathology Institute, ARC. Giza, Egypt.

I1- Pathogenicity tests:

Pathogenicity tests were carried out under greenhouse
conditions at Agriculture Research Center, Giza. The fungal
inocula were prepared using 500 ml conical flasks containing
corn meal-sand medium. Each flask contained clean sand (25 g),
corn meal (75g) and enough tap water to cover the prepared
mixture then tightly sealed and autoclaved for 30 minutes. The
flasks were inoculated by any of the isolated fungi and incubated
at 28°C for two weeks. Clay pots (20 cm @) were sterilized by
immersing in 5% formalin solution for 15 minutes and left for 15
days to get rid of formalin odour, then filled with autoclaved
loamy soil (2 kg soil/pot). The potted soils were infested with
prepared fungal inocula for testing at rates of 1,2 and 3% of soil
weight. The added inocula were thoroughly mixed with the soil
and watered regularly for 15 days before planting to ensure the
distribution growth of the fungi (Whitehead, 1957). Un-
inoculated cornmeal-sand medium was added to the prepared
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soil as mentioned before to serve as control pots. Three pots
were used as replicates for each particular treatment. Each pot
was planted with 10 surface sterilized cotton seeds. Two cotton
cultivars, i. e. Giza-86 and Giza-89 seeds obtained from Cotton
Research Institute, ARC, were used. Disease assessment was
recorded as percentages of pre-and post—emergence damping-
off and survivals were recorded at 10 and 21 days after sowing,
respectively as following:

No.of un—germinated seeds
No.of planted seeds

Pre-emergence damping—off % = x 100

) No.of dead seedlings
Post-emergence damping—off % = No.of planted seeds

x 100

Survived plants %= 100—«% pre—emergence damping- off + %
Post emergence  damping—oft)

III — Laboratory studies:

1-Evaluation of some fungicides on the growth of the
pathogenic fungi:

This experiment was conducted to study the effect of
some fungicides i.e., Maxim, Premis, Topsin-M70 — Rizolex-T,
Vitavax-T70 and Vitavax—T40 at different concentrations on the
linear growth of pathogenic fungi which were selected according
to their pathogenic capabilities after the pathogenicity tests. The
tested fungicides (Table 1) were tested at different
concentrations, i.e. 0, 1, 5, 10, 25, 100, 200 and 400 ppm based
on their active ingredient. In this respect, sterilized PDA medium

was mixed with any of the tested concentration immediately

MATERIALS AND METHODS

39



before solidification and poured into plates (7 cm ®). Plates with
poisoned or un—poisoned PDA medium were inoculated, at the
center with equal discs (4 mm) taken from the margin of 7 days—
old cultures of the above mentioned pathogenic fungi and
incubated at 28°C. Four plates were used for each treatment as
replicates. Linear growth of each tested fungus was measured
daily until its mycelial growth was completely covered the
surface of the medium in the control treatment (un—poisoned
| medium) and the averages of the two perpendicular diameters of
the fungal growth in mm were calculated as described by
Mahrous (1974).

2-Evaluation of some commercial bio-agents on growth of the
tested pathogentic fungi:

In this experiment, the commercial bio-agents, i.e.
Plantguard (each ml contains about 30x10° spore of Trichoderma
harzianum) and Rizo-N (each gram contains about 30x10° cfu of
Bacillus subtilis) were used to test their effect on the linear
growth of the tested pathogenic fungi under study. Two equal
amounts, i.e., 100 pl Plantguard or 100 pug of Rizo-N were
spotted (for the first) or streaked (for the second) at two opposite
sides on the surface of (PDA) medium and apart equal distances
from the peripheral side of the plates.

Treated as well as un—treated plates (9 cm @) were
inoculated simultaneously at their center (between the two spots
or streaks of the tested bio-agent) each with a disc of any other
tested pathogenic fungus. Four plates were used as replicates for
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each treatment and all plates were incubated at 25° C for about
5-7 days until plates of control treatment (without bio-agent)
were covered by the mycelial growth of any of the tested fungi.
Then, the average linear growth of tested fungi was recorded in
mm.

Table (1): List of the tested fungicides, their active ingredients,

recommended dose and manufactures

Trade name
B & Producing
Company

Common name
& Active
ingredient

Chemical formula

Maxim
Il (Syngenta,Swizerlan
d)

Fludioxonil-
metalaxyl (3.5%)

4,2 2difluorol,3benzodiox
oldyl)-1H-pyrrole
carbonitrite(lUPAC).

Premis
(France)

Triticonazole
(BSIL,PaE-150)

5-[(4-
chlorophenyl)methylene]-
2.2-dimethyl-1-(1H1,2 4~
triazol=1-methyl)
cyclopentanal

Topsin-M-70
(Nippon-soda,
Japan)

Thiophonate—
methyl (70% )

Dimethyl(1.2phenylene)bis
( iminocarbono-
thioye)biscarbonate

Rizolex-T
(Sumitomo, Japan)

Tolclofos—
methyl+ Thiram
(50%)

O-(2.6-dichloro-p-tolyl)
0,0-dimethyl
phosphorothioate
(IUPAC).
Tetramethylthiuram
disulfide (IUPAC).

30%-

Vitavax-T70
(Mniroyal, England)

Carboxim
Thiram (75%)

5,6—dihydro-2-methyl-N-
phenyl-1.4-oxathiin-3-
carboxyamide-
Bis(dimethylthio—
carbamay| disulfide

Vitavax— T40
(Mniroyal, England)

e ————————————— ——————————————————]

Carboxin+Thiram
(40%)
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3-Determination of mycotoxins produced by the tested
pathogenic fungi:

A- In vitro:

Mycotoxins i.e., aflatoxins (B1° B2* G1° G2), fumonisins,
zearalenane and trichothense were determined by growing the
tested pathogenic fungi in yeast extract sucrose medium (YES)
which consists of 20g yeast extract and 200g sucrose and 1000
- ml distilled water. Each 25 ml of prepared YES medium were
inoculated with 0.5 ml spore suspension of each isolate and then
incubated for 15 days at 25°C (Park and Bullerman, 1981).
Extraction and determination of prospected mycotoxins were
determined according to Anon. (1990).

B- In vivo:
4-Determination of aflatoxins, fumonisins and zearalenone:

Mycotoxins (aflatoxins, fumonisins and zearalenone)
were determined according to Anon. (1990). In this respect, 100-
grams samples were homogenized in 200 ml methanol: water
solution (8:2) in a blender at high speed for 3 min. The samples
were filtered using filter paper No. 1 then, cleaned using 50 ml
of clean up solution (150 g zinc sulphate +50 g phosphotungestic
acid then dissolved in 1000 ml distilled water and filtered again
using filter paper No. 4. About 75-ml of collected filtrate were
put in separating funnel containing 15-ml benzene, then shaked
for 5 min. The upper layer was collected in a glass beaker and
evaporated till dryness under steam of nitrogen.
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Samples and standard aflatoxins (B1, B2, G1 and G2),
zearalenone and fumonisins (Sigma, USA) were spotted on thin
layer chromatography (TLC) plates at different concentrations:
2, 5, 7 and 10 ul, the spotted samples on TLC plates were eluted
in eluting jar (contained, diethyl ether-methanol-water 96:3:1,
respectively) for running. The running of samples was stopped
when elution solvent reached the end line then TLC plates were
dried and examined under ultraviolet detector (UV) wavelength

365 nm.

Mycotoxins pg / kg sampies =(Sx Y x V) /(X x W)

Where:

S = ul mycotoxins std. equal to unknown:
y=  Concentration of std. mycotoxins (aflatoxins,
zearalenone and fumonisins.pg / ml.
V = ul of final dilution of sample.
X = ul sample extraction spotted giving fluorescent
intensity equal to S (mycotoxins such as aflatoxins.

zearalenone and fumonisins.
W= weight of sample (100 g).

VI- Greenhouse experimerits:

1-Effect of some fungicides dand commercial bio-agents on
disease incidence of cotton under greenhouse conditions:

The effect of some fungicides and commercial bio-agents
on root-rot incidence expressed as cotton dead plants under
greenhouse conditions was investigated. In this study, loamy soil
was infested with 3% inoculum level of any of the tested fungal
inoculum and distributed in sterilized pots (25 c¢m ®) as
previously mentioned.
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A-Effect of different fungicides on the incidence of root- rot:

In this study, fungicides namely Premis and Maxim were
used at the rate of 5 ml/kg seeds while, Topsin—-M70, Rizolex—T,
Vitavax—T70 and Vitavax-T40 were used at the rate of 3g /kg
seeds to determine their efficiency against cotton root-rot
infection (dead plants). Cotton seeds cvs Giza-86 and Giza-89
~ were mixed with the tested fungicides (each separately) plus glue
suspension as adhesive material (10 ml/kg seed) in a closed glass
container and then shaken vigorously for 10 minutes. After seed
dryness, the treated seeds were sown in pots (25 cm @) at the
rate of 10 seeds/pot. In control treatments, cotton seeds were
sown in potted soil infested with any of the pathogenic fungi
(without treatment).

B- Effect of Plantguard and Rizo-N bio-agents on root-rot

incidence:

Effect of two commercial bio-agents i.e., Plantguard
(Trichoderma harzianum) and Rizo-N (Bacillus subtilis) against
pathogenic fungi causing root—rot of cotton cultivars was
studied. In this respect, seeds of cotton cvs (Giza-86 and Giza-
89) were mixed with Rizo-N and Plantguard at the rate of 3g and
3 ml/kg seeds of the two treatments, respectively and sown at the
rate of 10 seeds/pot . Three replicates (pots) for each treatment
were used.

The incidence of root—rot disease (dead plants) of cotton
caused by the tested pathogens was determined 21 days after
sowing for all the aforementioned greenhouse studies. Also,

C
MATERIALS AND METHODS

44



values of shoot length, root length and dry weight of the entire
grown plants in the pots were determined.

V- Field experiments:

Effect of some fungicides, and commercial bio-agents on
root—rot incidence under field conditions was carried out during
2 successive seasons 1.€., 2000 and 2001. Seeds were treated as
- mentioned before in the greenhouse experiments and planted in
naturally infested field at Sakha Agricultural Research Station,
Kafr EL-Sheikh, Egypt. Experimental plot was 3 x 5.5 m’
containing 3 rows and 20 cm apart between each two hills. Three
randomized replicates were used for each treatment. The normal
field practices of cotton cultivation were performed. Each plot
was planted with 375 cotton seeds at the rate of 125 seed/row
(five seeds/hill). Percentages of damping—off (pre— and post-—
emergence damping—off) were recorded after 21 days from
sowing, and the percentages of survived plants were determined
at 45 days after sowing. Plant height, number of fruiting branch,
number of bolls/plant, cotton weight/ boll, cotton yield/plant,
cotton lint/plant, cotton seeds/plant, cotton yield/feddan, cotton
lint/feddan, cotton seeds/feddan, fiber length and fiber strength
for each treatment as affected by the different treatments were
also determined.

IV- Chemical determinations:

1. Chemical analysis of treated cotton plants:
Cotton plants cvs. Giza-86 and Giza-89 were grown in

inoculated pots (25 cm¢) with tested root-rot pathogens. Then,
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cotton leaf samples were taken 21 days post inoculation for
further chemical determinations.

Extraction:

Cotton leaf samples (2 g) of each treatment were cut into
small portions. These portions were immediately placed in 50 ml
of 95% ethanol in brown bottles and kept in darkness at room
temperature till dryness then homogenized in sterile mortar as
. recommended by Bozarth and Diener (1963). The resultant
homogenate was filtered through filter paper. The residue was
thoroughly washed with 80% ethanol. The ethanolic extracts
were air dried at room temperature till near dryness and then
were quantitatively transferred to 10 ml 50% isopropanol, and
used for chemical analysis of sugars and phenols.

A- Determination of sugar content:

Sugars (Total, reducing and non-reducing) were
determined spectrophotometrically with picric acid as described
by Thomas and Dutcher (1924). The sugar content was
calculated as mg glucose from standard curve prepared for
glucose. The following two solutions were used for the
determination of the total soluble and reducing sugars.

Picrate-picric solution:

Thirty six grams of picric acid were added to 500 m! of a
1% solution of sodium hydroxide in one liter flask, 400 ml of hot
water were added and the mixture was shaken occasionally until
the picric acid was dissolved, and afterwards, it was cooled and
diluted to one liter.
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Sodium carbonate solution:

Twenty grams of sodium carbonate were dissolved in 100
ml of distilled water. For determination of total soluble sugars,
0.5 ml of a given sample was placed in 70 ml test tube,
containing 5 ml of distilled water plus 4 ml picrate-picric
solution and then the mixture was boiled for 10 minutes, on a
water bath. After cooling, one ml of sodium carbonate was added
~ and the mixture was boiled again for 10 minutes, then cooled and
completed to 50 ml with distilled water. The optical density of
the developed color was measured by using spectrophotometer
(SPECTRONIC 20-D) in the presence of a blank at 540 nm.

The above technique was applied also for determination
of reducing sugars except that picrate-picric acid and sodium
carbonate were added together at the same time and boiled only
for 10 minutes.

Total and reducing sugars concentrations were calculated
as milligrams of glucose per one gram fresh weight according to
a standard curve of glucose. However, the non-reducing sugars
were determined as the difference between the total and the
reducing sugars.

B- Determination of phenolic compounds:

Phenolic compounds were determined using the
colorimetric method of analysis described by Bary and Thorpe
(1954). Phenol reagent (Folin-Ciocalteu reagent) was prepared
by boiling a mixture of 100 g of sodium tungestate, 25 g of
sodium molybdate, 700 ml of distilled water, 50 ml of 85%
phosphoric acid and 100 ml of concentrated hydrochloric acid
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under reflex for 10 hours in a water bath. Then 150 g of lithium
sulphate, 50 ml of distilled water and a few drops of bromine
were added to the mixture and boiled again for 15 minutes
without a reflex condenser to remove excess bromine, then
cooled, diluted to 1 liter with distilled water and filtered.

The free phenols were determined as follows, one ml of
the phenol reagent and 5 ml of a 20% solution of sodium
~ carbonate were added to the isopropanol sample (0.2 ml) and
diluted to 10 ml with warm water, (30-35°C). The mixture was
let to stand for 20 minutes and read using spectrophotometer
(SPECTRONIC 20-D) at 520 nm against a reagent blank.

For total phenols determination, 10 drops of concentrated
hydrochloric acid were added to the isopropanol sample (0.2 mi)
in a test tube, heated rapidly to boiling over a free flame. with
provision for condensation. Then the tubes were placed in a
boiling water bath for 10 minutes. After cooling 1ml of the
reagent and 2.5 ml of 20% Na,CO; were added to each tube. The
mixture was diluted to 50 ml with distilled water, and after 20

minutes was determined using spectrophotometer
(SPECTRONIC 20-D) at 520 nm against a reagent blank.

The total and free phenol contents were calculated for
each treatment as milligrams of catechol per one-gram fresh
weight according to standard curve of catechol. The conjugated
phenols were determined by subtracting the free phenols from
the total phenols.

C- Determination of photosynthetic pigments:

Chlorophyll (A), Chlorophyll (B) and Carotenoids were

]
MATERIALS AND METHODS

48



determined according to the method suggested by Wettestien.
(1957)

A fixed fresh weight (0.2 g) sample from fourth leaf
(from the top of the plant) were ground in mortar with 5 ml 85%
acetone for extraction of pigments in the presence of 0.5 g of
purified sand to facilitate the grinding and 0.5 g CaCo; salt to
neutralize the acidity of the sap. for preventing transformation of
- chlorophyll to pheaphytin. The homogenate was transferred to be
centrifuged for 15 min. at 4000 rpm, then repeated another time
with small volume of acetone in order to get the pigments freec.
The supernatant was diluted to 25 ml with 85% acetone and its
optical density was measured at wave length of 662, 644 and
44(0.5, nm respectively.

The concentration of photosynthetic pigments was calculated as
follows:-

Chlorophyll (A) =(9.784 X E 662 — 0.99 x E 664)

Chlorophyll (B) = (21.426 X E 644 - 4.65 X E 662)

Carotenoids = {4.695 X E 440.5 — 0.263 (Chl. (A) + Chl. (B)}

Where E = Reading recorded at the selective wave length.
2- Determination of oil content:

Cotton seed samples (100-grams for each sample) of both
-cvs. Giza-86 and Giza-89 were inoculated with 0.5 mi spore
suspension of each isolate then incubated for 15 days. Oil
content was determined by extraction with petroleum ether (40-
60°C b.p.) for 16 hrs using Soxhlet apparatus according to the
method described by Anon. (1990) at 0 time, 5, 10 and 15 days
post inoculation.
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Physiological response of resistance.

3-SDS — Protein electrophoresis:

SDS polyacrylamide gel electrophoresis (SDS-PAGE)

was preformed according to the method of Laemmli (1970)
which was modified by Studier (1973)

Preparation of plant material:

Cotton plant leaves were taken at 21 days old and kept
under —20°C till use. Then one gram of each plant sample was
treated with liquid nitrogen and ground with 2 ml Lan’s buffer
(2x) using mortar and pestle. Samples were transferred to
Eppendorf tubes, and kept at 4°C over night, then centrifuged for
20 min at 12000 rpm at 4 °C. Supernatants containing water
soluble protein fractions were subjected for further analysis by
SDS electrophoresis. (Okuna et al., 1991). The stock solutions

used for protein electrophoresis were as follows:

Lan’s buffer (2X)

SDS 10ml
Glycerol 20ml
Im tris (pH 8.8) 12ml
0.25 M ETDA 1.6pl
H,0 (dd.) 26.4 ml

Acrylamide stock (Kept in dark, 4 C)

A. Resolving gel

Acrylamide 30 g
Bis—Acrylamide 08¢

H,0 (dd.) Up to 100 ml
m
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B. Stacking gel:

Acrylamide 30¢g
Bis—Acrylamide lg
H,0 (dd.) Up to 100 ml
Buffers:
A. Resolving gel buffer (4X tris, pH 8.4 at 4°C
Tris 18.15 ¢
HCl (conc.) 3.50 ml

- H,0 (dd.) Up to 100 ml
B . Stacking gel buffer (1m tris — HCIl, pH 6.8 at 4°C)
Tris 12.11 g
H,0 (dd.) Up to 100 ml
Adjust pH to 6.8 by HCI.
C. Run buffer:
Tris 15.14 g
Glycine 72.07 g
10 %SDS 5000 mi
H,0O (dd.) Up to 5 liters

Gel preparation:

Vertical slab (18x16) gel electrophoresis apparatus was
used as marketed by Hoefer SE 600 series (His). All glass plates
were washed thoroughly with distilled water, then surface
sterilized with ethanol. Spacers of 1.5 mm were used.

A. Resolving gel (15% Acrylamide)

Acrylamide stock (for resolving gel.) 31.66 ml
Tris (4x pH 8.4) 16.25 ml
H,0 (dd.) 16.10 ml
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This solution was filtered then the following ingredients were

added:

SDS (10 %) 750 pl
Ammonium persulfate (10%) freshly prepared 500 pul
TEMED 100 pl

The two gels were poured simultaneously to a height of
1:5 below the bottom of the comb. Gels were overlaid with
~ filtered isopropanol and left to polymerize for at least 1h. The

following ingredients were added.

B. Stacking gel.

Acrylamide stock (for resolving gel.) 2.66 ml
Tris (4x pH 6.8) 2.50 ml
H,0 (dd.) 14.70 ml

This solution was filtered then the following ingredients were

added

SDS (10 %) 250 pl
Ammonium persulfate (10%) freshly prepared 100 pl
TEMED 40 pl

These staking gel solutions were quickly poured over the
two resolving gels and 15 well — combs were used. Gels were

left to polymerize for 45 min before gels were run.
Application of samples:

A volume of 75 ul protein extract for each sample were
added to 10 pl mercaptoethanol (10 % v/v) to each sample.
Samples were boiled for 3 min and added to 5 ul bromophenol
blue and glycerol 100 pl of each sample were loaded on the gel .

Gel running and visualization .
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Four liters of the run buffer were poured into the running
tank to be precooked by flooding cold water (4°C) through
cooling tubes. The run buffer (800 ml) was added to upper tank
just before running gels where run at 100 volt for quarter of hour
then the voltage was raised to 250 volt till the samples reached
one inch from the bottom of the gel. Gels were removed from the
apparatus and placed in plastic tanks, then covered with

visualized solution. Gels were shaked gently overnight.

The composition of the visualized solution was as following:

Methanol 445 ml
Coomassie brilliant blue — R 250 lg
Acetic acid (conc.) 90 ml
H,0 (dd.) 445 ml

After removing the visualization solution, gels were
covered with a dis-visualization solution (Freshly prepared) of
the following composition:

Methanol 700 ml
Acetic acid (conc.) 200ml
H,0 (dd.) Up to 3500ml

Gel was agitated gently for one hour. After removing the
solution, a new one was added. This step was repeated several
times until gel background is clear, then they were
photographed.

Preparation of plant materials:

Five grams of cotton leaves of cvs Giza-86 and Giza-89 at
21 days old were taken and kept under — 20°C till use. Then, one
g of each plant sample was treated by liquid nitrogen and ground
with 2 ml phosphate buffer (pH 6.5) 0.1 M using mortar and
pestle. Samples were transferred to Eppendorf tubes and then
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centrifuged for 20 min at 12000 rpm at 4°C. Supernatants
containing peroxidase and esterase enzymes were stored at —
80°C till use. Three replicates were prepared for each treatment
as described by Biles and Mertyn (1973).

4-Changes in some electrophoretic isozyme related to
resistance:

Polyacrylamide gel electrophoresis (PAGE) was
- performed exclusively in vertical slab 18x16 c¢m (Bio-Rad)
according to the method described by Stegemann ef al. (1985).

Stock solution buffers.

Acrylamide stoke (30 %)

Acrylamide 29.29¢
N.N. methyle bis — acrylamide 0.12¢g
H20 (dd.) 100 ml
Gel Buffer: -
Tris 5451 ¢
Boric acid 1.546 ¢
EDTA, Na2 salt 0.292g
H20 (dd.) up to 100 ml

These stocks were kept at 4°C

Gel preparation:

Polyacrylamide standard gel at pH 8.6 (8%) was prepared

as follows:

30% Acrylamide 25 ml

Gel buffer 75ml

Sodium sulfite 30mg
Ammonium peroxidase phosphate (2%) 4 ml.
TEMED 100 pl
m
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The gel was poured into the plate and 15 well comb were
placed immediately. Gel polymerization took about 30 minutes.

Samples application:

A volume of 50 pl of each sample was mixed with 10-pul
bromophenol blue, then 60 pl of this mixture were loaded on the

prepared gel.

Enzyme visualization:
A-Esterase activity:

Gels were incubated in 0.1 M phosphate buffer pH7 for
15 min and then transferred into reaction mixture containing 30
mg fast blue RR — salt (stabilizer diazonium) as the coupler, 0.5
ml of 1% ( W/V) -naphthyl acetate in a 50% acetone as the
substrate and 24.5 ml distilled water. Incubation was carried out
at 25°C in the dark for about 20 min., after which, the reaction

was halted by a 7 % acetic acid solution

B- Peroxidase activity:

The isozymes patterns of peroxidase were visualized by
the method of Novaky and Hampton (1968) which was applied
by incubating the gels in the staining solution contained 7%
acetic acid and 1% sodium acetate and was saturated with
benzidine dihydrochloride. Hydrogen peroxide was added to this
solution to give a concentration of 0.1 % or 0.01 % just prior to

usc.
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Statistical analysis:

All the aforementioned experiments which carried out
under Lab., greenhouse and field conditions were performed in a
complete randomized block and split design. All data were
analyzed according to Snedecor and Cochran (1989).

“
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EXPERIMENTAL RESULTS

I-Isolation, purification and identification of fungi
associated with cotton seeds before and after delinting.

Isolation trials from cotton seeds (before and after
delinting, testa and cotoyledons) and rotten roots resulted in
several fungi belonging to 5 genera and 11 species. The isolated
fungi were purified and identified as Alternaria alternata (Fr.)
- Keissler, Aspergillus niger van Tieghem, Fusarium dimerum
(Penz.) v. Arx, Fusarium moniliforme, J. Sheld, Fusarium nivale
(Fr.) Samuels & Hallett, Fusarium roseum Link emend. Snyder
& Hansen, Fusarium semitectum Berk & Rav, Fusarium
tricinectum, (Corda) Sacc. Fusarium solani (Mart.) Sacc. emend.
Snyder & Hansen, Penicillium spp and Rhizoctonia solani
Kuehn in addition to some unidentified fungi.

The obtained data (Table, 2-a) reveal that the total fungal
isolates obtained from cotton seeds of cvs. Giza-86 and Giza-89
before delinting were 85 and 90 isolates, respectively. Out of
them, R. solani produced the highest number of colonies (62 and
42 isolates) with the highest frequency being 72.9 and 46.7%
followed by Fusarium moniliforme and Fusarium roseum from
seeds of cvs Giza-86 and Giza-89, respectively. Meanwhile,
Fusarium semitectum, and Fusarium nivale were more frequent
from seeds of cv. Giza-89 than on cv.Giza-86. Generally, all
isolated fungi from cv Giza-86 except, R. solani were lesser in
their frequency from than on Giza-89 when isolation was carried
out before delinting. Also, Aspergillus niger, Fusarium roseum
and Penicillium spp were not recorded on seeds of Giza-86 while
Fusarium tricinectum was not recorded from seeds of Giza-89.
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Whereas, F. dimerum was not isolated from both undelinted

cotton cvs seeds.

As for the isolated fungi after delinting, the total isolated
fungi were 44 and 57 isolates from Giza-86 and Giza-89,
respectively. Out of them, Fusarium moniliforme and R. solani
were the highest frequent fungi within the seeds of cvs. Giza-86
where their frequency recorded 43.2 and 40.9%, respectively.
Meanwhile, R. solani was only the highest frequent one from
seeds of cv. Giza-89 after delinting where its frequency was
" 50.9%. On the other hand, F. dimerum was recorded only from
seeds of cv. Giza-89 after delinting. However, it is pronounced
from the results that many of the isolated fungi from seeds

whether before or after delinting such as Alternaria alternata,

Table (2-a): Occurrence and, % of the isolated fungi from cotton
seeds (before and after delinting).

Occurrence and, % of the isolated fungi from cotton seeds
Before delinting Mean After delinting Mean
Bolated "G 86 | Giza89 | f | Giza86 | Gira89 | of
e F. |No.] F. } 4" No.

A.. alternata 24 3 3.3 2.8 - 3.5

A.. niger . - 2 2.2 1.1 -

F. dimerum - - - - 14.0

.moniliforme 94 133 f 114 10.5

4.7 100§ 74 : 7.0

- 11.1 § 56

100§ 79

- ¥ 24

33 1.7

R. solani

Unknown

Total

No. = Number of isolates

F .= Frequency % of the isolated fungi

b . . _______ oo
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Aspergillus niger, Penicillium spp and Fusarium semitectum
were isolated in low frequencies from seeds of cvs.Giza-86 and
Giza-89. Also, it is clear that the total number of isolates
obtained from the two cvs of cotton seeds after delinting were
lesser than those isolated before delinting. In all cases, R. solani
was mostly the dominant.

Data in Table (2-b) show the associated fungi obtained
. from the inner surface of cotton seed testa and cotoyledons. In
this respect, the total fungal isolates obtained from the inner
cotton seed testa of cvs. Giza-86 and Giza-89 were 69 and 43
isolates, respectively. Out of them, R. solani was the highest
frequent fungus on both testa of cotton cvs. seeds where its
frequency was 30.5 and 30.2%, respectively followed by
Fusarium nivale (30.2%) from seed testa of cv. Giza-89,
Fusarium semitectum (28.9 %) and Fusarium moniliforme
(24.6%) in respect to the seed testa of cv.Giza-86. On the other
hand, Alternaria alternata, Fusarium solani, Fusarium
tricinectum, Penicillium spp and Aspergillus niger were not
isolated or isolated in low numbers from cotton seed testa of
both cvs. Giza-86 or Giza-89. As for the isolated fungi from
cotoyledons, the total fungal isolates i.e., 14 and 19 were isolated
from the cotoyledons of cvs. Giza-86 and Giza-89 respectively.
Out of them, Fusarium roseum showed the highest frequency
fungus (28.5 and 31.5%) from cotoyledons of both cotton cvs.

seeds followed by Fusarium moniliforme from cvs Giza-86 and
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Giza-89 (21.3 and 15.8%) respectively. Meanwhile, Fusarium

solani was not recorded from cotoyledons of seeds of both cotton

cvs. However, Penicillium spp., Alternaria alternaita and A.

niger as well as, some others fungi were isolated at low

frequencies. In general, the total number of isolated fungi from

the cotoyledons was greatly low comparing with those isolated
- from seed testa for both cotton cvs tested.

Regarding the isolated fungi from rotten roots of cotton
seedlings, data in Table (2-c) show that 6 fungal isolates were
obtained from the rotten roots of cv. Giza-86, two of them were
0 R.  solani. Meanwhile, 14 isolates were obtained from the
rotten roots of cv. Giza-89, 5 isolates of them were belonging to
R. solani. 1t is clear that R. solani was the most frequent fungus
followed by Fusarium moniliforme and Aspergillus niger.
However Penicillium spp. and Fusarium tricinectum recorded

the lowest frequency.
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Table (2-b): Occurrence and, % of the isolated fungi from testa and
cotoyledons of cotton seeds.

E i . .
Testa WMean
Isolated Giza-86 | Giza-89 | of | Giza-86 | Giza-89 | of
fungi No.|F. |No.{F. QF-"INo.JF. INo.[F. |F%
A.alternata - - 2 147 ) 23 - - 2 1105] 53
A. niger 1 1.5 - - 0.7 2 14.3 | 53 9.8
F.moniliforme } 17 } 2461 4 93 1169 3 213¢F 3 158 ) 18.6
F. nivale 10 y 14571 13 §1302] 225 2 14.3 1 5.3 9.8
F. roseum - - 8 186} 9.3 4 1285 6 {3151 30.0
F.semitectum 20 1 289§ 2 47 | 16.8 1 7.2 i 53 6.3
F. solani - - 1 231 1.2 - - - - -
F.tricinectum = = - - - 1 7.2 3 1158115
MPenicillium spp. - * = = - ] 7.2 - - 3.6
R. solani 21 1305) 13 13021303 - . 5 = .
Unknown - - - - - - - 2 11054 5.3
Total

No.=Number of isolate fungi F.= Frequency % of the isolated fungi

Table (2-¢): Occurrence and, % of the isolated fungi from cotton
rotten roots

Frequency and percentages of isolated fungi from cotton
rotten roots

Isolated fungi cv. Giza-86 cv. Giza-89 Mean of
No F F F.%
A. niger 16.67 14.29 15.48

F.moniliforme 16.67 21.43 19.05
F.tricinectum 16.67 7.14 10.42

Penicillium spp. - 14.29 7.14
R solani 33.32 35.71 34.52
Unknown 16.67 7.14 11.90
Total 160 100

No. = Number of isolate fungi F.= Frequency % of the isolated fungi

m
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11- Pathogenicity tests:

Data in Table (3) indicate that R. solani was the highest
pathogenic fungus among all of the tested fungi where it caused
the highest infection of pre-emergence damping-off when the
first three inoculum levels ie., 1, 2, 3% were used on both cotton
cvs.Giza-86 and Giza-89. In this respect, R. solani caused the
highest pre-emergence damping—off percentage followed by F.
~ semitectum, F. moniliforme and F. roseum. Also. increasing the

inoculum levels from 1-3% increased gradually the percentage

of pre—emergence damping—-off where the highest pre-
emergence was recorded at 3% inoculum for all tested
pathogens.

Regarding, the post emergence damping-off, it is clear
that the post infection ranged from 3.3 to 12.2 % in case of
cotton cv. Giza-86 and 3.3-15.5 % in case of cv. Giza-89.
R.solani and F. semitectum were the most virulent pathogens at
this disease stage meanwhile, F. roseum was the least virulent
one. However, increasing inoculum level of each pathogen from
1 -3% increased gradually post infection to reach its maximum at
3% inoculum level.

As for the plant survival, the results indicate that
increasing inoculum level from 1 to 3 % gradually decreased the
percentages of survived cotton plants. In this respect, the least
survival % was at 3% inoculum level in case of cv. Giza-86
infection with R. solani while the highest survival % was at 1%
inoculum level in case of cv. Giza-89 infection with F. roseum.
Also, it 1s clear from the results that the means of survived cotton

plants indicate that R. solani followed by F. semitectum were the

EXPERIMENTAL RESULTS

62



highly pathogenic fungi at most tested inoculum levels whereas
F. roseum was the least one in this respect onto both the tested

cotton ¢vs.

Table (3): Pathogenicity test of some isolated fungi from cotton seeds at
different levels on two cotton c¢vs.Giza-86 and Giza-89.

Disease index at different inoculum levels

Tested fungi cv.Giza-86 M. cv.Giza-89

1 2 1 2

R. solani

F. semitectum

F.moniliforme

F .roseum

IR. solani

F. semitectum

F.moniliforme

F .roseum

. solani

F. semitectum

Survival % .y
F.moniliforme

F .roseum

Where Natural of un—germinated seeds in Pre—emergence damping—off stage (control) = *(16.7%)
Natural of dead seedling in Post-emergence damping—off stage (control) =** (23.3%)

e ——— — — = === m e e
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11I-Chemical changes in some plant constituents of cotton
detached leaves due to infection with root rot pathogens.

1- Sugars and phenols changes:

Data in Table (4-a) indicate that infestation the soil with
root rot pathogens increased the reducing, non-reducing and total
sugars in leaves of cotton plants of both cvs (Giza-86 and Giza-
89). The highest increase in reducing and non-reducing sugars
in cotton leaves of cvs Giza-86 and Giza-89 were recorded in

- case of infestation the soil with F. moniliforme followed by each
of R .solani and F. semitectum, respectively, while the lowest
amount of reducing sugars was recorded when the soil was
infested with F. roseum comparing to un-infested soil (control).
On the other hand, total sugars were also high in cotton leaves of
both cvs. (Giza-86 and Giza-89) in case of infestation the soil
with F. moniliforme followed by R.solani and F. semitectum.
While the least increase was in case of infestation the soil with F

JFoseum.

Regarding phenols, it is clear from data (Table, 4-b) that
infestation the soil with root rot pathogens affected positively the
content of total, free and conjugated phenols in leaves of cotton
plants cvs, Giza-86 and Giza-89. In this respect, the lowest
amount of phenols as mg/g fresh weight (total, free and
conjugated phenols) of both cvs.( Giza-86 and Giza-89) was
recorded in case of infestation the soil with F.roseum comparing
with the other tested soil borne pathogens. Meanwhile, the
highest increase in the amount of determined phenols as mg/g
fresh weight (total, free and conjugated phenols) of both cvs.
(Giza-86 and Giza-89) was recorded in the case of infestation the

soil with R. solani followed by F. moniliforme - :gd F
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semitectum, respectively. It is clear also that all the determined
phenols (total, free and conjugated phenols) were higher in cv.
Giza-89 than those determined in cv. Giza-86.

Table (4-a): Chemical constituents in cotton detached leaves of cotton
cvs. Giza-86 and Giza-89, 21 days post sowing in soil
infested with root-rot pathogens.

Sugars (mg/g fresh wejght)

Reducing Non-reducing Total
cv.Giza- | cv.Giza- | cv.Giza- | cv.Giza- | cv.Giza- | ¢v.Giza-
86 89 86 89 86 89

R.solani 6.77 6.77 13.47 14.25 20.24 21.02
F.moniliforme] 7.55 7.16 14.24 1541 21.79 22.57
| F.roseum 5.84 6.07 11.28 11.83 17.12 17.90
F.semitectum 6.77 6.15 12.69 14.09 19.46 20.24

Control 5.37 5.60 10.20 11.75 15.57 16.35 |
e _____A___ 1 __ -1 - |

Table (4-b): Chemical constituents in cotton detached leaves of
cotton cvs. Giza-86 and Giza-89, 21 days post sowing in
soil infested with root-rot pathogens.

Phenols (mg/g fresh weig%t)
Tested fungi Free Conjugated Total

cv.Giza- | cv.Giza- | cv.Giza- | cv.Giza- | cv.Giza-
86 89 86 89 86

R.solani 9.27 13.53 3.23 4.71 12.50

F.moniliforme 8.53 12.06 3.09 4.18 11.62
F.roseum 7.65 8.53 2.79 3.09 10.44
F.semitectum 8.53 10.15 2.80 3.68 11.33
Control 5.59

2- Changes of chlorophyll (A), (B) and carotenaids.

Data in Table (5) reveal that infestation the soil with the
tested root rot pathogens ie., R solani, F. moniliforme, F.
semitectum, and F. roseum before sowing cotton seeds affected
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negatively the content of chlorophyll when determined in leaves
of cotton seedlings as mg/g fresh weight of both the tested cvs
after 21 days post sowing. In this respect, all the tested root rot
pathogens decreased the content of chlorophyll A and B and the
total chlorophyll in cotton leaves comparing with uninfested soil
(control) of both the two cvs Giza-86 and Giza-89. The highest
decrease in chlorophyll A and B as well as total chlorophyll was
recorded in case of infestation the soil with F. moniliforme, F.
semitectum, F. roseum and R. solani respectively comparing
with uninfested soil (control) of both the two cultivars.

The results also indicate that infestation the soil before
sowing with any of the root rot pathogens do not affect clearly
the carotenoids content in the leaves of grown cotton plants of
both tested cotton cvs. comparing with un-infested soil (control)
where all the determined carotenoids contents were ranged from
0.91 to 0.93 mg/g fresh weight.

Table (5): Changes of chlorophyll and carotenoids content in the leaves of
cotton cvs. Giza-86 and Giza-89, 21 days post sowing in

infested soil with root-rot pathogens.

Chlorophylls (mg/g fresh weight) Carotenoids

(mg/g fresh
weight)
Giza- | Giza- | Giza- | Giza- | Giza- | Giza- | Giza- | Giza-
86 89 86 89 86 89 86 89
R.solani 2.801 | 3.000 | 1.476 | 1.554 | 4291 | 4.554 | 093 | 0.92
.moniliforme] 1.946 | 2.033 § 1.380 ] 1.548 | 3.326 | 3.581 } 0.91 0.94
F.roseum 2.613 | 2.611 | 1.440 | 1.483 | 4.053 § 4.094 | 091 0.92
F.semitectum] 2.425 | 2.523 | 1.362 | 1.316 § 3.787 | 3.839 | 0.93 0.92
4.254 ] 4.468 | 2.380 ]| 2.695 } 6.634 |} 7.163 | 0.93 0.93

A B Total

Tested fungi

Control

e i  _ — — ________——— 7/ —————————————
EXPERIMENTAL RESULTS

66



3 — Changes in electrophoretic protein patterns:

Data in Table (6) and Fig. (1) show the variation in
fractionated protein patterns in leaves of two cotton cultivars
(Giza-86 and Giza-89) as a result of infection with Rhizoctonia
solani and Fusarium spp. The results of exhibited protein bands
ranged from 208.6 to 10.5 KDa. The obtained results suggest
that the infection with pathogens increased the number of

. fractionated protein bands comparing with control treatment (un-
infected).

In this respect, the infected cotton plants (cv. Giza-86)
with R. solani revealed 15 protein bands comparing with control
plants (11 band), some of them are similar in their molecular
weight to as in control while some others were newly formed
corresponding to infection with the pathogen like, 100.0, 82.9,
40.1, 29.8, 17.5, 14.6 and 10.5 KDa. Meanwhile, infection with
F' .moniliforme revealed 12 protein bands; some of them are new
formed like 100.0, 47.7, 40.1 and 16.1 KDa. Also, the inoculated
plants cv. (Giza-86) with F. roseum revealed 12 bands, among
them the new protein bands were 192.6, 148.4, 93.1 and 16.1
KDa. On the other hand, the inoculated cotton plants cv. (Giza-
86) with F. semitectum revealed 16 protein bands comparing
with the un-inoculated ones (11 band), among them, the new
formed bands were 192.6, 148.4, 116.2, 93.1, 47.7, 40.1, 28.9
and 16.1 KDa. The results indicate also that the inoculated cotton
plants cv. (Giza-86) with F. roseum and F. semitectum revealed
typical protein bands at 192.6, 148.4, 93.1 and 16.1 KDa, as well
as they were differed completely from protein bands of R. solani

infection, meanwhile they were partially similar to those

e e T e
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produced when plants were inoculated with F. moniliforme at
16.1 KDa. Moreover, The inoculated cotton plants cv. (Giza-86)
with each of R solani and F. moniliforme produced typical
bands in response to infection at 100.0, 40.1 and 17.5 KDa.
These appeared protein bands differed in their condense, where
some of them were clear faint and some others appeared
intensive although, they have the same molecular weight.

As for cotton cv.Giza-89, results show clear variation in
the fractionated protein patterns which resulted in the leaves as a
result of infection with each of Rhizoctonia solani and Fusarium
spp. These exhibited protein bands ranged from 208.6 to 11.9
KDa. The obtained results clearly indicate that the infection with
R. solani and F. roseum revealed protein bands lesser in their
number comparing with control treatment (un-infected)
meanwhile, only the infected plants with F. semitectum revealed
protein bands more than in control treatment. On the other hand,
all infected cotton plants (cv. Giza-89) produced few of new
bands in response to infection with root rot pathogens such as
17.5 KDa in case of R. solani; 20.1 KDa with F. moniliforme;
82.9 and 21.6 KDa with F. roseum as well as, 130.9, 99.5. 96.3,
46.4, 36.3, 30.4 ,16.1 and 13.8 KDa in case of F. semitectum. On
the other hand. the inoculated cotton plants (cv. Giza-89) with F.

roseum and F. semitectum revealed typical protein band at 21.6
KDa.

e e e — ———————— - ——————————r————
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Table (6): Molecular weight of formed protein patterns in leaves of cotton
plants sown in soil previously inoculated with root rot pathogens.

cv. Giza-86 cv. Giza-89
1 2 3 : 1 2 3

208 6 } 208.6 | 208 6
- 192.¢ 192.6§192.61192.6
148.4 41148.41148.4}148.4
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Figure (1): Electrophoretic protein patterns on SDS-PAGE in leaves of
cotton cvs Giza-86 and Giza-89 previously planted in soil
infested with root rot pathogens.
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4-Changes in some electrophoretic isozyme related to

resistance:

A- Esterase isozyme:

Data in Table (7) and Fig. (2) indicate clearly that
infestation the soil with any of the tested root rot pathogens i.e.,
R. solani, F. moniliforme, F. roseum and F. semitectum, before
sowing cotton seeds in this soil do not affect esterase isozyme
content in cotton leaves of growing seedlings at 21 days post
sowing in case of cv Giza-86 comparing to un-infested control.
In this respect, all the protein patterns of esterase isozyme
resulted due to any infestation treatment were equal to those
appeared with the control treatment where they showed the same

values of Rf except with R. solani which resulted a new protein
band at 0.36.

As for cv. Giza-89, the same trend was also true except
that the infestation treatment with R. solani where, five new
protein bands of esterase isozyme were formed at Rf values 0.21,
0.36, 0.62, 0.71 and 0.79.

“
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Table (7): The Rf values of esterase isozyme patterns in cotton leaves
of cvs Giza-86 and Giza-89.

cv.Giza-86. cv.Giza-89.

F.moniliforme
F.roseum
F.semitectum
F.moniliforme
F.roseum
F.semitectum

R.solani

1
2
3
4
5
6
7
8
9
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Infected leaves of cv.Giza-86 Infected leaves of ¢v.Giza-89

F.moniliforme
F.semitectum
F.semitectum

F.roseum

F.roseum

R.solani
F.moniliforme

Control
' R.solani

S
=
=]
=4
o

Fig. (2): Electrophoretic protein patterns of esterase isozyme in the leaves of
cotton cvs Giza-86 and Giza-89.

B-Peroxidase isozyme:

Data presented in Table (8) and illustrated in Fig. (3)
reveal that soil infestation with the tested root rot pathogens i.e.,
R. solani, F. moniliforme, F. semitectum, and F. roseum before
sowing cotton seeds showed clear variations in peroxidase
isozyme patterns of the two tested cotton cvs.

As for cv. Giza-86, the obtained results indicate that two
new protein bands at Rf 0.10 and 0.12 were developed due to
soil infestation with R. solani comparing with the control
treatment (un-infested). Meanwhile, infestation with F.
moniliforme did not reveal any new bands comparing with the
control treatment (un-infested). Whereas, soil infestation with F,

L e e
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semitectum, and F. roseum revealed only one new band of
peroxides isozyme at Rf. 0.10.

Concerning cv. Giza-89. soil infestation with the tested
root rot pathogens resulted in clear changes in formation of

peroxidase isozyme where many protein bands were disappeared
comparing to those of un-infested one (control), meanwhile, no

new protein bands were formed with all infestation treatments.

Table (8): The Rf values of peroxidase isozyme patterns in cotton
leaves of cvs.Giza-86 and Giza-89.

cv.Giza-86 cv.Giza-89

F.moniliforme

R.solani
F.roseum
F.semifectum
Control
R.solani
F.moniliforme
F.roseum
F.semitectum

=
o
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Infected leaves of cv.Giza-86 Infected leaves of cv.Giza-89

F.moniliforme
F.semitectum
F.moniliforme
F.semitectum

Control
R.solani
F.roseum
Control
R.solani
F.roseum

Fig. (3) Electrophoretic protein patterns of peroxidase isozyme in the
leaves of cvs Giza-86 and Giza-89.

5- Changes in oil content of infested cotton seeds:

Data in Table (9) reveal that infestation of cotton seeds
with any of the tested root rot pathogens ie, R. solani, F.
moniliforme, F. semitectum, and F. roseum affected negatively
oil content of the seeds. In this respect, all the tested root rot
pathogens decreased the percentages of oil content into the tested
cotton seeds of cvs Giza-86 and Giza-89 comparing with the
uninfested seeds (control) at any incubation period ie., 5, 10
and 15 days. It is clear also that increasing incubation period
from 5 to 15 days decreased gradually the determined
percentages of oil contents for all treatments compared with the
un-infested seeds (control). The highest decrease in percentages
of oil contents was recorded in the case of seed infestation with

e e
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R. solani and F. moniliforme at any tested incubation period for

the seeds of both cotton cvs.

Table (9): Effect of treating the seed of cotton seeds cvs. Giza-86 and
Giza-89 with the root-rot pathogens on oil content (%)
incubation at 25 °C.

Days after inoculation)
15 days 10 days 5 days
Treatments Gy 86, | Giza-89.] Giza-86.| Giza-89. | Giza-86. ] Giza-89.

22.5 24.5 21.3 23.5 20.5

F.moniliforme b 245 21.5 23.5 20.5
F.roseum 23.0 25.0 22.5 24.5 21.5
F.semitectum 23.0 25.0 22.5 24.5 21.5
Control 24.5 26.5 24.5 26.5 24.5

IV- Effect of the isolated fungi on mycotoxin production:

Results in Table (10) reveal that all the tested fungi were
not able to produce any kind of mycotoxins i.e., aflatoxins (Bl &
B2), zearalenane, fumonisins and trichothense when the fungi
were grown in vitro on specific YES medium, no one of the
abovementioned mycotoxins was detected.

On the other hand, when the cotton seed samples of both
cvs. Giza-86 and Giza-89 were infested with the tested root rot
pathogens, clear amounts of mycotoxins (ppb) were detected in
some cases. In this respect, F. semitectum produced 600 of and
200 ppb of Zearlenone mycotoxin into the infected seeds of
cvs.Giza-86 and Giza-89, respectively. Also, F. roseum
produced 250 and 200 ppb into the infected seeds of cvs. Giza-
89 and Giza-86, respectively. On the other hand, R. solani and F.
moniliforme were not able to produce Zearlenone mycotoxin into
the cotton seeds of both tested cvs. As for fumonisins

M
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mycotoxins, only F. moniliforme produced 200 and 300 ppb into
the infected seeds of cvs Giza-86 and Giza-89, respectively. In
addition, none of the four tested isolates was able to produce
aflatoxins in to the infested cotton seeds, meanwhile aflatoxins
were appeared only in naturally contaminated cotton seeds of
both tested cvs.

Table (10): Mycotoxins produced by the isolated fungi in the infested
cotton seeds with some pathogenic fungi

Produced mycotoxins (ppb)

Zearlenone Fumonisins Aflatoxins

| Tested fungi

Giza-86.

Giza-89.

Giza-86.

Giza-89.

Giza-86.

Giza89.

R.solani

0.0

0.0

0.0

0.0

0.0

0.0

F.moniliforme

0.0

0.0

200.0

300.0

0.0

0.0

F.roseum

200.0

250.0

0.0

0.0

0.0

0.0

F.semitectum

600.0

200.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

250.0

650.0

Control

V- Laboratory studies
A- Effect of some fungicides on the growth of the tested
fungi:
This experiment was conducted to study the effect of
different concentrations of some fungicides on the linear growth

of R. solani, F. moniliforme, F. roseum and F. semitectum.

Data in Table (11-a) indicate that all the tested fungicides
affected the linear growth of R. solani to values ranged from 4 to
68 mm comparing with the un-treated one (control. In this
respect, Premis, Maxim and Topsin-M were the best effective
fungicides on growth of R. solani. It is clear also, that Topsin-M
was the highest effective one at the concentrations 5-400ppm
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where the resulted linear growth was only 9 mm followed by
Premis at concentrations of 5-400ppm (13 to 9 mm) and Maxim
at 10-400 ppm (10 mm).

Table (11-a): Effect of some fungicides on the linear growth (mm) of
R. solani, 5 days post inoculation at 28°C.

The linear growth of R. so/ani (mm) at
Fungicides different concentrations (ppm) Mean

Co.] 1 5 10 § 25 ] 50 100 ] 200} 400
Maxim 70 p 12311 103103101108 101% 10 17.1
Premis 700 14 § 13 9 9 9 9 9 9 16.8

TopsinM70 | 70 | 54 | 9 9 9 9 9 ) 9 20.7
RizolexT50 | 70 66 | 52 J 44 | 42 136 1 251 19] 16 41.1
VitavaxT70 | 70 | 68 | 68 | 68 } 64 | 61 | 42 | 41 9 54.5
i VitavaxT40 | 70 § 46 | 46 | 42 §39 27116} 15} 4 33.8
Mean

L.S.D. at 5 % for Concentration (C ) Fungicides (F) CxF
0.11 0.09 0.27

On the other hand, Maxim and Premis were more

effective than Topsin-M at concentration 1 ppm. Moreover, the
least effective fungicide on the linear growth of R. solani was
Vitavax-T70 especially at the tested concentrations ranged from
1 to 200 ppm where the average of the linear growth was 54.5
mm.. It is clear that increasing the concentration from 1 to 400
ppm increased gradually the effect of the tested fungicides in

reducing the growth of R. solani.

Data in Table (11-b) indicate that Maxim and Premis
were the best effective fungicides on linear growth of Fusarium
moniliforme where the resulted linear growth was only 9 mm at
all the tested concentrations which ranged between 1-400ppm
Meanwhile, Topsin-M was also effective at the tested
concentrations ranged from 5-400 ppm where its linear growth
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was only 9 mm. On the other hand, Rizolex-T, Vitavax-T70 and
Vitavax-T40 were less effective than the fist three fungicides
especially at the tested concentrations ranged from 1-50 ppm. It
is clear also that increasing the concentrations of the tested
fungicides from 1 to 400ppm increased gradually the effect on
the average of resulted linear growth. It is clear also that
Vitavax-T40, Rizolex-T and Vitavax-T70 were the least
effective fungicides on linear growth of tested Fusarium
moniliforme respectively.

Table (11-b): Effect of some fungicides on the linear growth (mm) of
Fusarium moniliforme,5 days post inoculation at 28°C.

The linear growth of Fusarium moniliforme at

Fungicides different concentrations (ppm).
Co. S 110} 25 100 | 200
il Maxim 70 9 9 9 9
Premis 70 9 9 9
Topsin-M70} 70 9 9
RizolexT50 | 70 44 § 44 ] 18
VitavaxT70 | 70 34 § 26 | 25
VitavaxT40 | 70 41 § 33 § 30
Mean 70
L.S.D. at 5 % for Concentration ( C) Fungicides (F) CxF
0.13 1.1 0.32

Results in Table (11-¢) indicate that Premis followed by
Topsin-M were the highest effective fungicides on linear growth
of Fusarium roseum where they gave the least average of linear
growth (15.8 and 18.6 mm) respectively. Premis fungicide gave
the least average of the linear growth (9 mm) at all the tested
concentrations, Le., 1 to 400 ppm. Meanwhile, Topsin-M gave
the same average of linear growth (9 mm) at the tested
concentrations ranged from 5-400ppm. On the other hand,
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Vitavax-T70 followed by Rizolex-T were the least effective
fungicides on the linear growth of Fusarium roseum. Also,
increasing the concentrations from 1-400 increased gradually the
effect of tested fungicides.

Table (11-¢): Eifect of some fungicides on the linear growth (mm) of
Fusarium roseum,5 days post inoculation at 28°C.

The linear growth of Fusarium roseum at
Fungicides different concentration(ppm). Mean

Co.} 1 S 110§ 25 ] 50 J100}200}400
Maxim 70 | 53 | 52 147 | 42 140 |35 {31 | 9 | 42.1
Premis 701 9 9 9 9 9 2 9 9 | 15.8
Topsin-M70] 70 | 35 | 9 9 9 9 9 9 9 | 18.6
Rizolex-TS0] 70 | 58 | 53 | 52 | 49 | 47 | 39 | 2 24 | 46.6

itavax-T70] 70 | 64 | 64 | 62 | 53 | 52 | 32 | 18 { 16 | 47.8

itavax-T40] 70 | 65 | 64 { 54 | 45 |33 [ 18| 11| 9 [ 41.0
Mean 70 147.3[41.8|38.8{34.5(31.6/23.6[17.6|12.6] 35.3

L.S.D.at5%for  Concentration (C)  Fungicides ( F ) CxF
0.06 0.05 0.15

Results in Table (11-d) reveal clearly that Premis

followed by Topsin-M were the best effective fungicides on
growth of Fusarium semitectum in vitro where they gave the
least average of growth (20.7 and 22.0 mm) respectively.
Meanwhile, Rizolex-T was the least effective one on the growth
of Fusarium semitectum. Also, increasing the concentration from
1 to 400 ppm increased gradually the effect of the tested
fungicides.

TR
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Table (11-d): Effect of some fungicides on the linear growth (mm) of
Fusarium semitectum,5 days post inoculation at 28°C.

The linear growth of Fusarium semitectum at
Fungicides different concentrations (ppm). Mean

Co.| 1 S 110 25 ] 50 |100]200 ] 400
Maxim 70 129 129129129128 12802571 9 | 306
Premis 70[25 124122110 9 9 D 9 | 20.7

Topsin-M70{ 70 | 46 | 28 | 9 9 9 9 9 9 | 220
Rizolex-T50] 70 | 61 | 49 | 48 [ 42 | 38 [ 37 {24 [ 15| 426
itavax-T70) 70 | 45 | 46 | 46 | 43 | 33 | 9 9 9 | 344
Vitavax-T40] 70 | 51 | 46 { 45 | 43 | 33 | 9 9 9 | 35.0
Mean 70 |42.8

L.S.D. at 5 % for Concentration ( C ) Fungicides ( F) CxF
0.1 .08 0.24

B- Effect of some antagonists on the growth (mm) of the
tested fungi:

Data in Table (12) show the effect of the tested bioagents
in this study on the linear growth of all the tested rooi-rot
pathogens. In this respect, Rizo-N was better than Plant Guard
in its effect on growth of R. solani, F. moniliforme and F.
semifectum as well as comparing to control treatment
Meanwhile, Plant Guard was better only on its effect on growth
of F. roseum.

Table (12): Effect of two antagonists on the linear growth (mm) of
the tested root rot fungi. 5 days after incubation at 28° C

The linear growth of the tested pathogens.

Bioagents IR solani F.moniliforme |F.roseum | F.semitectum
Control 70 70 70 70

Rizo-N 43 45 39 47

Plant Guard 50 53 34 52

%
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VI-Greenhouse studies

A- Effect of treating cotton seeds of Giza-86 and Giza-89 cvs.
with some fungicides on the percentage of dead plants:

Data in Table (13-a) reveal that sowing cotton seeds cv
Giza-86 in soil infested with any of the pathogenic fungi whether
individually or in combination in the absence of any fungicidal
treatment (control-2) resulted in high percentage of dead plants.
.~ In this respect, the highest percentage of dead plants was
occurred in the case of soil infestation the with the combined
inoculum viz., R. solani x F. moniliforme x F. roseum followed
by R. solani x F. moniliforme x F. semitectum and F.
moniliforme x F. semitectum. The analogous percentages of dead
plants were 80.0, 76.7 and 76.7%, respectively. Also, it is clear
that infested soil with fungi whether individually or in
combination gave over 50% dead plants with significant
differences among most of the infestation treatments, whereas it
was 40% in the un-infested soil planted with un-treated seeds
with any of the tested fungicides.

On the other hand, treating the cotton seeds with
fungicides before sowing in infested soil with fungi whether
individually or in combination resulted in a clear reduction in
percentage of dead plants where the percentage of dead plants
ranged from 16.7 to 43.3%. Moreover, the highest effective
fungicides in reducing the percentage of dead plants were
respectively, Topsin-M. Premis and Maxim while. the least
effective fungicide was Rizolex-T. Also, Topsin-M, Premis and
Maxim fungicides were more effective in decreasing the

percentage of dead plants than other tested fungicides in all soil
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infestation treatments with clear significant difference between
the tested fungicides in this respect. Also, treating cotton seeds
with fungicides before sowing in the un-infested soil (control-1)
resulted in the least percentage of dead plants with superiority of
Premis and Maxim over Topsin-M, Vitavax-T70, Vitavax-T40
and Rizolex-T.

Table (13-a): Effect of treating cotton seeds cv.Giza-86 with some
fungicides on the percentage of dead plants, 21 days
post sowing.

%o of dead plants of cotton seedlings (Giza-86)

Tested fungi at 3%
inoculum

Vitavax-

Premis
QL ow a G

b

R. solani(1)

F. moniliforme (2)

F. roseum (3)

F. semitectum (4)

R. solani x (2)
R.solani x (3)

R. solani x (4)

F. moniliforme x (3)
F. moniliforme x (4)
F . roseum x (4)

R. solani x (2) x (3)
R. solani x (2) x (4)
R. solani x (3) x (4)
F.moniliforme(3)x (4)
R.solani x (2)x(3)x(4)
*Control (1)

Mean

= Vitavax-
o WIT40
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*Control-1=  Seeds treated with fungicides only without infestation
**Control -2 = Infested soil with fungi without seed dressing.
L.S.D. at 5% for Treatment =T Fungi =F TxF
2.80 2.87 7.59
ﬁ
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Data in Table (13-b) indicate that sowing cotton seeds cv.
Giza-89 in soil infested with any of the pathogenic fungi whether
individually or in combination in the absence of any fungicidal
treatment (control-2) resulted in high percentage of dead plants
ranged from 53.3 to 73.3%. In this respect. the high percentage
of dead plants was occurred in the case of infestation the solil
with the inoculum consisted of R. solani x F. moniliforme x F.
roseum x F. semitectum (73.3%) followed by R. solani x F.
| moniliforme, R. solani x F. roseum, R. solani x F. semitectum
and R. solani x F. moniliforme x F. roseum (66.7%). Also, it is
clear that there were a clear significant differences between most
of the infestation treatments.
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Table (13-b): Effect of treating cotton seeds cv. Giza-89 with fungicides on
the percentage of dead plants 21 days post sowing.

% of dead plants of cotton seedliEggGiza-89)

e ' ' =)
Tested fungi at 3% g é Eé é § S § S *E a
inoculum g E §_ 8 |EF]E-]|S®™ g
= |- |- |: =
R. solani (1) 200 1 167 § 16.7 | 367 §30.0]26.701667 305
F. moniliforme (2) | 30.0 | 200 § 233 | 36.7 ] 30.0 | 300 533 31.1
F. roseum (3) 233 1 16.7 § 20.0 § 26.7 [ 23.30130.0]533])276
F. semitectum (4) 26.7 1 20.0 § 20.0 | 26.7 § 30.0 | 30.0 | 53.3 | 295
R. solani x (2) 40.0 } 23.3 | 20.0 § 33.3 §30.0 | 333 ] 66.7 { 32.3
R. solani x (3) 26.7 § 233 § 20.0 J 30.0 | 30.0 | 30.0]66.7 323
R solani x (4) 26.7 1 20.0 § 20.0 § 300 J26.71333}166.7 1318

F. moniliforme x (3)] 200 | 200 | 23.3 | 300 3001 300 63.3 1308
F.moniliforme x (4)] 23.3 } 20.0 | 233 ] 300 [ 300300533 [ 2938
F .roseum x (4) 233 § 233 | 233 1300 §333]26.7]356.7]295
R .solani x (2)x (3)] 23.3 | 20.0 { 200 | 36.7 | 300 3331667 314
Rsolani x (2)x (4) | 33.3 1 20.0 | 20.0 | 36.7 { 30.0 33.3 1 60.0 | 33.3
R solani x (3) x ()] 26.7 § 233 | 233 | 300 {300 36.7 | 600 [ 312
-moniliforme(3)x{(4)} 233 | 26.7 | 26.7 | 26.7 | 300 {300 1 600 [ 518
R.solani x (2)x 3)x(4)} 26.7 | 26.7 | 26.7 | 30.0 1 40.0 | 300 733 1 36.2
*Control (1) 16.7 | 16.7 | 16.7 | 235 [ 16.7
Mean

*Control-1=  Seeds treated with fungicides only without infestation

**Control -2 = Infested soil with fungi without seed dressing,
L.S.D. at 5% for Treatment =T Fungi =F TxF
2.12 2.89 7.64

On the other hand, treating cotton seeds cv. Giza-89 with
fungicides before sowing in infested soil with fungi whether
individual or in combination resulted in a clear reduction in the
percentage of dead plants which ranged from 16.7 to 40.0%.
Moreover, Premis and Topsin-M were the highest effective
fungicides in reducing the percentage of dead plants where they

%
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gave the lowest percentage of dead plants, being 21.0 and 21.4%
followed by Maxim treatment (25.6%). Meanwhile, the least
effective fungicides were in case of treating the seeds with
Rizolex-T and Vitavax-T40. Also, Topsin-M, Premis and Maxim
fungicides were more effective in decreasing the percentage of
dead plants than the other tested fungicides in all cases of soil
infestation with clear significant difference between the tested
fungicides in this respect. Also. treating cotton seeds with

| fungicides before sowing in un-infested soil (control-1) resulted
in the least percentage of dead plants with superiority of Maxim,
Premis, Topsin-M, and Vitavax-T70 over Rizolex-T and
Vitavax-T40 in this field.

B— Effect of treating cotton seeds cvs. Giza-86 and Giza-89
with antagonists on percentage of dead plants, 21 days

after sowing.

Data in Table (14) show that treating cotton seeds of
Giza-86 and Giza-89 cvs.with commercial antagonists (Rizo-N
or Plant Guard) before sowing in infested soil with the
pathogenic fungi whether individually or in combination
decreased significantly the dead plants comparing with the
highest percentages of dead plants in the soil infested only with
the pathogenic fungi (control-2).

As for Giza-86, the dead cotton seedlings percentages
were high in the infested soil with the pathogenic fungi whether
used individually or in combination where they ranged from 56.7
to 80.0%. In this respect, the highest percentage of dead plants
was due to infestation the soil with R. solani x F. moniliforme x
F. roseum (80.0%) followed by F. moniliforme x F. semitectun:

[ e e ]
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and R. solani x F. moniliforme (76.7%). Meanwhile, soil
infestation with any of the pathogenic fungi alon resulted in
56.7% dead plants. On the other hand, treating cotton seeds cv
Giza-86 with Rizo-N or Plant Guard antagonists reduced the
infection of cotton seedlings 13.3 — 23.3% in the case of Rizo-N
while it was 20.0 — 30.0% with Plant Guard treatment. Also, it is
clear from the obtained results that treating cotton seeds with
Rizo-N was better than Plant Guard in reducing infection of

~ cotton seedlings where the average of dead plants were 19.0 and
23.0%, respectively.

Regarding Giza-89, the same trend was true where the
infection of cotton seedlings were high in soil infested with any
of the pathogenic fungi whether individually or in combination,
being 53.3 — 73.3%. As well as, treating the seeds of cotton cv.
Giza-89 with Rizo-N or Plant Guard antagonists gave similar
results to those of Giza-86. In this respect, treating cotton seeds
cv Giza-89 with Rizo-N was better than Plant Guard treatment in
reducing the percentages of dead plants, being 23.7 and 27.5,
respectively. It is clear also, that the percentage of dead plants
was high in the un-infested soil (control-1) where it reached
40.0% in the case of Giza-86 and 36.7% in case of Giza-89.
Meanwhile, using antagonists reduced these percentages to 13.3
and 16.7% for Giza-86 and 20.0 and 23.3% for Giza-89 in case
of using Rizo-N and Plant Guard, respectively.

T
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Table (14): Effect of treating cotton seeds cvs.Giza-86 and Giza-89 with
antagonists on the percentage of dead plants, 21 days after
SOWINg.

% dead plants of cotton seedlings cvs.
Giza-89

Tested fungi at 3%
inoculum

Mean

R. solani (1)

8t F. moniliforme (2)
F. roseum (3)
F. semitectum (4)
R. solani x (2)
R. solani x (3)
R. solani x (4)
F. moniliforme x (3)
F.moniliforme x (4)
F .roseum x (4)
R .solani x (2) x (3)
R.solani x (2) x (4)
R solani x (3) x (4)
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F.moniliforme x (3)x (4)
R.solani(2)x(3)x(4)
*Control (1)

Mean

*Control-1= Seeds treated with fungicides only without infestation

**Control -2 = nfested soil with fungal without seed dressing.

L.S.D. at 5% for: Bioagents (b) Fungi (F) bxF
cv. Giza-86 6.28 3.31 5.74
cv. Giza-89 3.82 4.24 7.35
e S S ———I_—_—SSma—Sa——=.,
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C-Effect of treating cotton seeds cvs. Giza-86 and Giza-89
with some fungicides and commercial antagonists on
some growth characters of cotton plants at 21 days old.

Data in Table (15-a) indicate clearly that treating cotton seeds
(cv. Giza-86) with certain fungicides or antagonists before
sowing increased significantly the shoot length of the most
resulted seedlings at 21 days old. In this respect, the highest

~ increase in the shoot length of the resulted seedlings was in case
of treating seeds with Rizolex-T and Rizo-N and planted in soil
infested with F.moniliforme where the resulted shoot lengths
measured 21.7 and 21.2 c¢m, respectively. Also, treating the seeds
with Topsin-M and Vitavax-T40 increased the shoot length in
the same infested soil with F.moniliforme. Meanwhile, the least
shoot length was recorded in case of planting seeds treated with
Rizolex-T and Rizo-N in soil infested with F. moniliforme where
the average shoot length reached 21.7 and 21.2 cm, respectively.
Also, planting seeds treated with Topsin-M and Vitavax-T40
increased the shoot length. In case of treating the cotton seeds
before sowing with Premis fungicide and Plant Guard bioagent
in soil infested with F.semitectum and R.solani, the estimated
shoot length of seedlings recorded 12.7 and 13.0 cm in case of
Premis and 12.9 c¢m in case of Plant Guard in soil infested with
R. solani. On the other hand, treating the cotton seeds with
fungicides or antagonists before sowing in normal soil without
infestation (control-2) with any of tested root rot fungi improved
the shoot length of the resulted seedlings in case of Maxim,
Vitavax-T40, Rizo-N and Plant Guard treatments more than
other treatments and control.

\
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Table (15-a): Effect of treating cotton seeds cv Giza-86 with some fungicides and
commercial antagonists before sowing in infested soil with root rot
fungi on some growth characters of cotton plants at 21 days old.

Seed treatments Infestation treatment

R.sola |F.monilifor|F.semitect |F.roseul**CoMea
Shoot length (cm)
Maxim 19.8 193 184 193 k2064195
Premis 13.0 18.0 12.7 17.6 §16.4]15.5
Topsin-M 16.5 20.2 18.0 19.6 §17.4}418.3
Rizolex-T 19.6 21.7 18.4 19.4 §19.619.7
Vitavax-T70 17.8 16.9 18.8 19.5 1934184
Vitavax-T40 15.1 20.0 18.3 200 2033187
Rizo-N 17.2 21.2 15.3 20.7 120.1118.9
Plant Guard 12.9 16.8 15.7 15.0 §21.0116.3
*Control-1 17.6 19.5 14.0 183 ]194]117.8
Mean 16.8 16.3 16.6 189 119.3118.2
Root length (cm)
Maxim 54 34 69 14 43 .15
Premis 7.6 6.3 82 44 45162 8§
Topsin-M 4.6 5.3 34 5.1 46 14.6
Rizolex-T 6.9 3.3 4.5 4.7 37146
Vitavax-T70 6.4 5.2 6.5 5.8 4.1 §5.6
Vitavax-140 7.0 6.0 4.4 5.0 42 153
Rizo-N 5.7 6.3 3.5 54 4.7 §5.1
Plant Guard 5.4 4.8 5.3 4.0 33146
*Control-1 7.1 7.6 5.8 4.7 3.0 156
Mean 6.3 5.6 5.4 4.7 40 §5.2
Dry weight (g) of plantlets
Maxim 11 .63 )42 062 80711069
Premis 1.1 0.51 0.50 0.70 }0.71§0.70
Topsin-M 0.84 0.65 0.47 0.66 10.66 §0.65
Rizotex-T 0.63 0.64 0.46 0.74 §0.73§0.64
Vitavax-T70 0.47 0.50 0.62 0.67 10.7310.59
Vitavax-T40 0.44 0.70 0.48 0.70 10.75]10.61
Rizo-N 047 0.50 0.47 0.77 §0.67]0.58
Plant Guard 0.42 0.62 0.42 0.82 §0.6610.59
*Control-1 0.84 0.67 0.97 0.69 §0.75]0.78
Mean 0.70 0.60 0.53 0.71 §0.7110.65

*Control — 1 = Infested soil with fungi without seed dressing.
**Control-2= Seeds treated with fungicides only and planted in uninfested soil

[..S.D.at 5% for: Fungi (F) Treatment(T) (FxT)

Shoot length 0.0809 0.108 0.242

Root length 0.025 0.0.0081 0.077

Dry weight 0.006 0.0.008 0.0182
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In general, the obtained results showed that Rizolex-T and
Maxim were the best tested Fungicides in increasing the shoot
lengths of the seedlings while, Premis and Plant Guard
negatively affected the shoot lengths of cotton seedlings.

On the other hand, treating cotton seeds with fungicides
or antagonists before sowing in soil infested with the tested
pathogenic fungi reduced significantly the root length in most
treatments. Meanwhile, some fungicides treatments increased the
seedlings root length like Premis seed treatment in soil infested
with R.solani (7.6 ¢cm) and in soil infested with F semitectum.
As well as, there was a clear increase in root length in case of
seed treatment Maxim, Vitavax-T70 and Plant Guard seed
treatments before sowing in soil infested with F.semitectum.
Also, treating cotton seeds with fungicides or antagonists before
sowing in uninfested soil with any of the pathogenic fungi
(control-2) improved the root length of the seedlings more than
planting un-treated seeds in normal soil (control-1).

Concerning the dry weight, treating cotton seeds with
selected fungicides or antagonists before sowing in infested soil
with the tested pathogenic fungi reduced significantly the dry
weight of the resulted seedlings in most treatments comparing
with un-treated seeds planted in infested soil with the tested
fungi (control-1) except, Maxim and Premis in soil infested with
R.solani (1.1g) as well as, Plant Guard, Rizo-N and Rizolex-T in
soil infested with F. roseum.

Results in Table (15-b) reveal also that treating cotton
seeds cv Giza-89 with fungicides or antagonists before sowing in
infested soil with the tested root rot fungi increased significantis
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the shoot length of the seedlings in some cases and decreased it
in some others comparing with the un-treated seeds in normal
soil (control-1). In this respect, Rizo-N followed by Topsin-M
were the best seed treatments for increasing the shoot length of
cotton seedlings in growing soil infested with R. solani. While,
Topsin-M and Vitavax-T70 treatments were the best in
increasing the shoot lengths of seedlings growing in soil infested
with F.moniliforme. Meanwhile, all other treatments reduced the
" shoot lengths which became lesser than those of control-1
treatment. Also, planting seeds treated whether with fungicides
or antagonists in soil infested with F.semitectum reduced the
shoot lengths of the seedlings in comparison with those of
control-1 treatment. On the other hand, treating the seeds with
Topsin-M, Vitavax-T70 or Rizo-N before sowing in soil infested
with F.roseum was the best in increasing the shoot length of the
seedlings more than other treatments and control-1, meanwhile,
Plant Guard treatment was the least in this respect where it
reduced the shoot length. In addition, treating the seeds with
Rizo-N, Maxim and Vitavax-T70 before sowing in uninfested
soil with the tested fungi (control-2) was the best in improving
the shoot lengths of resulted seedlings more than those of other
treatments and control-1. In general, Rizo-N. Topsin-M and
Vitavax-T70 were the best seed treatments in this respect.

As for root length, treating the cotton seeds cv Giza-89
with Topsin-M fungicide before sowing in infested soil with
R.solani or F.moniliforme only increased the root length of the
resulied seedlings comparing with other fungicides or
antagonists treatments which decreased the root length in most

#
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cases compared with control-1 treatment. Meanwhile, all seed
treatments with fungicides or antagonists before sowing in
infested soil with F.semitectum decreased the root length of the
resulted seedlings to values lesser than those of control-1
treatment. On the other hand, seed treatment with Rizolex-T was
the best treatment in case of infested soil with F roseum in
increasing significantly the root length of the resulted seedlings
comparing with other treatments and control. In the same time,

| treating the seeds of Giza-89 with fungicides or antagonists
before sowing in uninfested soil (control-2) reduced the root
lengths compared to control-1 treatment in this respect.

Regarding dry weight of resulted seedlings at 21 days old,
treating the cotton seeds cv Giza-89 with any of the fungicides or
antagonists before sowing in soil infested with R.solani
decreased the dry weight of resuited seediings comparing with
control treatment. While seed treatment with any of the tested
fungicides and antagonists before sowing in infested soil with F
moniliforme increased significantly the dry weight of the resulted
seedlings comparing with control-1 treatment, where Vitavax-
T40, Maxim. Premis and Topsin-M  were the best seed
treatments in this respect. Also, Rizo-N and Premis were the best
seed treatments before sowing in soil infested with F semitectum
in increasing the dry weight of the resulted seedlings comparing
with control-1 treatment whereas other seed treatments reduced
significantly the dry weight of the resulted seedlings.

e ——— .
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Table (15-b):Effect of treating cotton seeds cv. Giza-89 with some fungicides and
commercial antagonists before sowing in infested soil with root rot
fungi on some growth characters of cotton plants at 21 days old.

*Control— 1 =Infested soil with funei without

**("ontrol-2= Seeds treated with funeicides on

1.S.D.at 5% for: Fungi (F)
Shoot length. 0.156
Root length. 0..019
Dry weight. 0..0192

seed dressing. )
Iv and nlanted in uninfested <oil

Treatment(T)

0.209
0.025
0.0258

(FxT
0.469
0.057
0.0577

Seed treatments Infestation treatment
R.sol | F.monilif | F.semitec | F.rose [**Co] Me
Shoot length (cm)
Maxim 16 3 18.5 153 18 3 20 177
Premis 14.3 18.7 14.2 18.0 16. § 164
Topsin-M 17.2 21.2 18.7 20.2 17. 1 189 |¥
Rizolex-T 15.3 19.4 17.5 18.6 18. 1 17.8
Vitavax-T70 16.4 20.6 17.1 19.7 19. | 18.7
Vitavax-T40 16.1 17.8 19.1 18.4 18. 1 17.9
Rizo-N 17.6 18.7 19.5 19.2 21. §19.3
Plant Guard 15.6 15.2 15.3 14.7 13. 1 149
}| *Control-1 15.4 20.0 20.0 17.7_118.1184
Mean 16.0 18.9 17.4 18.4 18. '
Root length (cm)
Maxim _ 6.3 6.2 36 12 4.5
Premis 6.2 5.5 4.5 6.5 4.3
Topsin-M 7.7 7.0 4.2 6.4 3.9
Rizolex-T 0.2 6.3 6.4 7.4 4.0
Vitavax-170 4.4 3.7 5.0 7.1 F 3.1 ]
Vitavax-T40 6.0 5.3 54 5.2 3.0
Rizo-N 6.0 5.0 5.1 3.6 3.6
[ Plant Guard 3.3 4.6 4.6 47 3.0
FCOBU‘O]-I 7.0 6.6 6.5 70 _Lo.6
Mean 5.9 5.6 5.0 0.1 4.0
[l)r_v weight (g) of plantlets
Maxim 0.43 0.76 039 0s9 laefosz
Premis 0.56 0.75 0.58 0.62 0.6 ] 0.64
Topsin-M 0.47 0.73 0.47 0.65 0.6
Rizolex-T 0.42 0.60 0.47 0.75 0.6
| Vitavax-T70 0.43 0.80 0.44 062 Joe6]058
Vitavax-T40 0.41 0.62 0.50 0.67 0.7 § 0.59
Kl Rizo-N 0.44 0.65 Q.58 0.66 0.8 10.64
Plant Guard 0.66 0.61 0.44 0.47 0.4 10.53
*Control-1 0.86 0.51 0.54 0.76
Mean 0.52 0.67 0.49 0.64

= e
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Meanwhile, seed treatments with the selected fungicides or
antagonists before sowing in soil infested with F. roseum
decreased the dry weight of the resulted seedlings at 21 days old
comparing with control-1. On the other hand, Rizo-N and
Vitavax- T40 were the best seed treatments before sowing in the
uninfested soil (control-2) in increasing the dry weight of the
resulted seedlings in un-infested soil comparing with control-1
(un-treated seeds).

VII- Field trials:
Effect of some fungicides and commercial bioagents:
1- Effect on disease incidence:

Data in Table (16) indicate that, all the tested fungicides
and commercial bioagents affected positively disease incidence
under field conditions. In this respect, Maxim was the most
effective fungicide on reducing disease incidence of cotton
plants where it gave the highest percentages of survived plants of
cotton cvs. Giza-86 and Giza-89 during the both growing
seasons of 2000 and 2001 being 76.7 & 78.0% and 80.7 &
82.0%, respectively.

Meanwhile, Topsin-M70 followed Maxim in this respect
without significant differences. Slight difference was noticed
between Vitavax-T70 and Maxim or Topsin-M7. Rizolex-T was
the least effective fungicide, where the survived plants were 64.7
and 71.4% during 2000 growing season and 72.0 and 69.6%
during season 2001 for both cvs. Giza-86 and Giza-89,
respectively.

\
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Regarding the effect of some commercial bioagents under field
conditions, data in Table (16) indicate that, the bioagent Rizo- N
was the best for its effect on reducing disease incidence and
increasing survived plants of cvs. Giza-86 and Giza-89 in both
2000 and 2001 growing seasons, being 67.0 & 70.6% and 71.3 &
73.4 % on the average, respectively.

2- Effect on plaut height (cm):

Data in Table (17) indicate that treating cotton seeds with
fungicides or commercial bioagents before sowing improved the
plant height of cotton plants cvs Giza-86 and Giza-89 more than
untreated ones (control). In this respect, Vitavax-T70 followed
by Vitavax-T40 and Rizolex-T50 were the best effective
fungicides in increasing cotton plant height during the two
growing seasons (2000-2001) where they resulted in a
remarkable increase over other treatments. On the other hand,
the other tested fungicides were also more effective than the un-
treated control in increasing the plant height of tested cotton
plants. Moreover, Rizo-N and Plant Guard bioagents improved
also the plant height of the tested cotton plants more than those
of the un-treated control and sometimes better than some tested
fungicides. Plant height in the case of Plant Guard treatment was
higher than of those treated with Rizo-N treatment.

Data indicate also that the plant height of cotton plants cv.
Giza-86 was higher than those of Giza-89 cultivar in both
seasons under the effect of all tested treatments.
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Table (17): Effect of some fungicides and commercial bioagents on
plant height (cm) of cotton plants cvs.Giza-86 and Giza-89
during 2000 and 2001 growing seasons

Plant hejght (cm)
Treatments Season 2000 Mean Season 2000 Mean
cv.Giza-86]cv.Giza-89 cv.Giza-86}cv.Giza-89
Maxim 126.3 - 124.7 125.5 124.7 123.7 124.2
Topsin-M 128.7 117.7 123.2 128.0 117.7 122.8
Rizolex-T 1297 124.0 126.8 1287 123.3 126.0
Vitavax-T70 135.3 133.0 134.1 128.7 129.0 128.8
{ Vitavax-T40 133.7 . 129.3 131.5 128.7 127.7 128.2
Rizo-N 1263 1233 124.8 125.7 123.3 124.5
Plant Guard 127.3 125.0 126.2 127.0 123.3 125.2
Control 124.7 117.0 120.8 121.0 115.0 118.0
Mean 129.0 124.3 126.6 126.6 122.8 124.7
L.S.D.at 5% for Season 2000 Season 2001
Cotton cultivars = (C) 0.843 0.933
Treatments = (T) 1.690 1.87
CxT 2.386 2.64

3- Effect on fruiting branches of cotton plants:

Data in Table (18) show that treating cotton seeds cvs.
Giza-86 and Giza-89 with fungicides and/or bioagents for
controlling root rot pathogens increased also the number of
fruiting branches on growing plants. In this respect, Vitavax-T70
followed by Vitavax-40 were the best effective fungicides in
increasing the number of fruiting branches onto both cvs. Giza-
86 and Giza-89 during the growing seasons 2000 and 2001.
Also, treating the seeds before sowing was effective in
increasing the number of fruiting branches of both cvs. Giza-86
and Giza-89 during the growing seasons 2000 and 2001
comparing with some other tested fungicides and untreated

ﬁ
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control. Plant Guard and Rizo-N were more effective than many
of the tested fungicides and control in this respect.

Table (18): Effect of some fungicides and commercial bioagents on
fruiting branches of cotton plants cvs.Giza-86 and Giza-89
during 2000 and 2001 growing seasons

Number of fruiting branches / plant
Treatments Season 2000 Mean Season 2000 Mean
v.Giza-86 Jcv.Giza-89 cv.Giza-86)cv.Giza-89
Maxim 12.0 12.3 12.2 11.3 12.0 11.7
‘N Topsin-M 12.0 11.0 11.5 10.7 10.7 10.7
il Rizolex-T 12.3 12.0 12.2 12.3 12.0 12.1
Vitavax-T70] 15.3 14.3 14.8 12.7 14.0 13.4
Vitavax-T40 15.0 13.7 14.4 13.0 12.0 12.5
Rizo-N 12.7 11.7 12.2 12.7 11.0 11.5
| Plant Guard] 13.3 12.3 12.7 12.0 11.7 11.5
Control 11.3 10.3 10.8 10.7 9..0 9.8
Mean 13.0 12.2 12.6 11.9 11.6 11.7

L.S.D.at 5% for Season 2000 Season 2001
Cotton cultivars = (C) 0.464 N.S.
Treatments = (T) 1.690 1.01
CxT n.s. n.s.

4- Effect on bolls number of cotton plants:

Data in Table (19) indicate that treating cotton seeds
cvs.Giza-86 and Giza-89 with fungicides and/or bioagents for
controlling root rot pathogens led to increasing the number of
opened bolls/plant compared with control treatment (untreated
seeds). Meanwhile, the only exception in this respect was
Topsin-M70 treatment where it was less effective especially onto
cv. Giza-86 during season 2000. Also, it is clear that the highest
increases for both cotton cvs was produced by using Vitavax-
T70 followed by Vitavax-T40 and Rizo-N, respectively. during

\
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season 2000. Whereas, Vitavax-T70, Vitavax-T40, Plant Guard
and Rizo-N were the most effective for treatment the seeds of
both cotton cvs. Giza-86 and Giza-89 during the second season
2001.

Table (19): Effect of some fungicides and commercial bioagents on
mature opened bolls of cotton plants cvs.Giza-86 and
Giza-89 during 2000 and 2001 growing seasons

Number of opened bolls/plant

Treatments Season 2000 Mean Season 2000
lev.Giza-86cy.Giza-89 v.Giza-86 Jcv.Giza-89
Maxim 18.0 20.3 19.2 16.0 19.3
Topsin-M 14.3 20.0 17.2 14.3 19.3
Rizolex-T 17.3 19.0 18.2 15.3 17.3
Vitavax-T70 21.3 243 22.8 17.0 22.7
Vitavax-T40 21.3 23.0 22.2 21.3 21.7
19.3 23.0 21.2 17.3 21.0
Plant Guard 18.3 21.0 19.6 183 20.0
Control 14.7 18.7 16.7 12.7 17.0
Mean 18.1 21.2 19.6 16.5 19.8
L.S.D.at 5% for Season 2000 Season 2001
Cotton cultivars = (C) 0.68 0.577
Treatments = (T) 1.36 1.154
CxT n.s, 1.63

5- Effect on the weight of cotton yield:

Data in Table (20) indicate that treating cotton seeds
cvs.Giza-86 and Giza-89 with fungicides and/or bioagents for
controlling root rot pathogens also led to increasing the weight of
vielded cotton for each boll. In this respect, Vitavax-T70 and
Vitavax-T40 were the best for seed treatment in increasing the
weight of yielded cotton for each boll during the two growing
seasons for both tested cotton cvs. Giza-86 and Giza-89. Also,

Rizo-N and Plant Guard were more effective than many
*
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fungicides and the to un-treated control in increasing the weight
of yielded cotton for each boll at the first and the second season
specially for cv. Giza-89. Maxim and Rizolex fungicides
followed by Vitavax-T70 and Vitavax-T40 in their effect during
seasons 2000 and 2001 specially for cv. Giza-89. Also. treating
cotton seeds cvs. Giza-86 and Giza-89 with fungicides and/or
bioagents for controlling root rot pathogens increased also cotton

yield (g)/plant of growing plants. In this respect, Vitavax-T70
 followed by Vitavax-40 were the most effective fungicides in
increasing the cotton yield (g2)/plant for both cvs. Giza-86 and
Giza-89 during 2000 growing season. Meanwhile, Vitavax-T40
followed by Rizo-N were the most effective treatments in
increasing the cotton yield (g)/plant onto both cvs. Giza-86 and
Giza-89 during season 2001. It is clear also, that Plant Guard and
Rizo-N were more effective than many of the tested fungicides,
i.e., Maxim, Topsin-M and Rizolex-T as well as the un-treated
control in this respect.

It is clear also, that treating cotton seeds cvs. Giza-86 and
Giza-89 with fungicides and/or bioagents for controlling root rot
pathogens increased also the yield of cotton (kantar/feddan).

\
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Table (20): Effect of some fungicides and commercial bioagents on cotton
weight (g)/boll , yield of cotton (gram) per plant and cotton
yield (kantar/feddan) of cotton plants cvs.Giza-86 and Giza-89

during 2000 and 2001

owing seasons.

Treatments __m,rzmm__ Mean _Smnr_zmu_ Mean
cv.Giza- cv.Giza- cev.Giza- b cov.Giza-
Cottan weioht (eV/hall
Viaxim 22 23 23 22 23 23
Topsin-M 2.3 2.2 2.7 2.2 2.2 2.2
Rizolex-T 2.2 2.3 2.7 2.2 2.3 2.2
1x-170 2.4 2.6 2.5 2.2 2.5 24
1x-T40 24 2.6 2.5 23 24 2.4
Rizo-N 23 2.4 2.3 2.2 2.4 2.3
Plan ard 2.2 24 2.3 22 2.3 2.3
ontrol 2.2 2ia 2.2 2.1 2.1 2.1
Mear 2.3 -4 24 2.2 . 2.3
ield of cattox mmnlint
Maxim 39.0 461 421 345 44.0 393
Topsin-M 326 44.7 38.7 3L8 427 373
Rizolex-T 38.3 43.7 41.0 33.3 39,5 364
ax-T70 51.8 64.2 58.0 37.9 57.]1 47.5
ax-T40 502 589 54,5 48.6 52.1 504
Rizo-N 429 55.8 49.4 38.1 499 44.0
Plar ard 41.1 49.5 453 40.5 450 42.7
Control 31.5 41.1 363 2067 36,0 314
Mean 40.9 305 457 36.4 458 411
Cottan yield (kantar/feddan)
Maxin 57 718 6.1 4.9 14 6.2
Tapsin-M 4.5 74 S.9 4.5 8.5 55
Rizolex-T 64 94 7.9 4.8 74 6.1
ax-T70 10.4 13.7 12.1 0.0 10.6 8.6
ax-T40 935 12.3 109 8.5 99 92
Rizo-N 6.1 142 102 5.2 9.1 el
Plap a1 6.2 92 1.7 5.9 7.0 0.5
ontrol 4.0
Y1E DO

L. SD at 5% for Cotton cultivar =(C) | Treatments =T CxT
2000 2001 2000 2001 | 2000 | 2001
Cotton weight (g)/boll 0.051 0.023 1.36 1 0.046 | n.s. | 0.066
Yield of cotton (gram) / plant 5.534 4974 | 1374 | 2689 | n.s. | 3.803
Cotton vield(kantar/feddan)  0.675 0.796 1.35 0.798 | 1.9 | 1.125

In this respect, Vitavax-T70 followed by Vitavax-140 were more

effective for

seed

treatment

in

(kantar/feddan) for cv. Giza-86 during season 2000 while,

increasing cotton yteld

[ e e ————— e e e e ]
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Vitavax-T70 followed by Rizo-N and Vitavax-T40 were the
most effective for treatment seeds of cv. Giza-89 during the
same season. On the other hand, Vitavax-T40 followed by
Vitavax-T70 were the best during season 2001 for Giza-86,
meanwhile, the reverse was true for Vitavax-T70 followed by
Vitavax-T40 which were the most effective fungicides in
increasing the cotton yield of cv. Giza-89 during the same
- season.

6- Effect on the yield of cotton lint:

Data in Table (21) indicate that treating cotton seeds
cvs.Giza-86 and Giza-89 with fungicides and/or bioagents for
controlling root rot pathogens led to increasing the average yield
of cotton lint (g)/plant compared with control treatment
(untreated seeds). The only exception in this respect was Topsin-
M treatment which was less effective for both cvs.Giza-86 and
Giza-89 during the two growing seasons 2000 and 2001
comparing with the other tested fungicides. Also, it is clear that
he highest increase for both cotton Cvs. was produced by using
Vitavax-T70 followed by Vitavax-T40 and Rizo-N, respectively
during season 2000. Whereas, Vitavax-T40 and Plant Guard
were the most effective trcatments of Giza-86 while, Vitavax-
T70 followed by Vitavax-T40 and Rizo-N were the best during
season 2001.

Data in Table (21) show also, that treating cotton seeds
cvs. Giza-86 and Giza-89 with fungicides and/or bioagents for
controlling root rot pathogens increased also the yield of cotton
lint (kantar/feddan). In this respect, seed treatment with each of
Vitavax-T70 followed by Vitavax-T40 were more effective in
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increasing the yield of cotton lint (kantar/feddan) for cv. Giza-86
during season 2000 while, Rizo-N followed by Vitavax-T70 and
Vitavax-T40 were the most effective seed treatments for cv.
Giza-89 during the same season. On the other hand, Topsin-M
and Vitavax-70 showed the best effect in increasing the yield of
cotton lint of cv.Giza-86 during season 2001.

Table (21): Effect of some fungicides and commercial bioagents on

the yield of cotton lint (g)/plant and yield of cotton lint
(kantar/feddan) for cotton plants cvs.Giza-86 and Giza-89.
during 2000 and 2001 growing seasons.

Treatments
Giza-86 | Giza-89

ield of cotton lint wlant
Maxim 12.9 15.4 14.2 11.8 14.7 13.3
Topsin-M 10.8 14.8 12.8 10.6 14.2 12.4
Rizolex-T 12.8 14.6 13.7 11.1 13.2 12.2
Vitavax-T70 17.2 21.4 19.3 12.6 19.0 15.8
Vitavax-T40 16.7 19.6 18.2 16.0 17.3 16.6
Rizo-N 14.3 18.6 16.5 12.7 16.6 14.6
Plant Guard 13.7 16.5 15.1 13.5 15.0 14.3

Control 10.5 13.7 12.1 89 12.0 10.5

13.6

5.7

4.5

Rizolex-T 6.4 9.4 7.9 5.3 8.0 6.6

Vitavax-T70 10.4 13.7 12.0 7.0 11.3 9.2

Vitavax-T40 9.5 12.3 10.9 5.0 10.6 7.5

Rizo-N 6.1 14.2 10.2 5.9 9.8 7.8

Plant Guard 6.2 9.2 7.7 6.3 7.8 7.0

Control 4.0
6.6

LSD at 5% for Cotton cultivar = (C) Treatments = CxT

Season 2000 Seaso Seaso Seaso Seaso Seaso
Yield of cotton 1.8 1682 N.S. 0.877 N.S. 1.24]
Yield of cotton 1.9 1.096 0675 0.387 135 0.776
e —————
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Meanwhile, Vitavax-T70 followed by Vitavax-T40 and Rizo-N
were more effective fungicides in increasing the yield of cotton
lint of cv. Giza-89 during the same season.

7- Effect on the yield of cotton seeds (g)/plant and yield
of cotton seeds (kg/feddan)

Data in Table (22) show that treating cotton seeds
cvs.Giza-86 and Giza-89 with fungicides and/or bioagents for
- controlling root rot pathogens increased also the yield of cotton
seeds (g)/plant. In this respect, Vitavax-T70 followed by
Vitavax-T40 and Rizo-N were the best treatments during season
2000 on both tested cotton cvs.Giza-86 and Giza-89.While,
Vitavax-T40 and Rizo-N were the best seed treatments during
season 2001 in increasing the yield of cotton seeds of cv. Giza-
86. Vitavax-T70 followed by Vitavax-T40 and Rizo-N were the
best seed treatments for cv Giza-89 during the same season.
Rizo-N was more effective than Plant Guard in increasing the
yield of cotton seeds (g)/plant of both cotton cvs.Giza-86 and
Giza-89 during the two growing seasons of 2000 and 2001.

Data indicate also, that treating cotton seeds cvs. Giza-86
and Giza-89 with fungicides and/or bioagents for controlling root
rot pathogens increased also the yield of cotton seeds
(kg/feddan). In this respect, using the tested fungicides and
bioagents resulted in noticeable increase in yield of cotton seeds
for both cotton cvs.Giza-86 and Giza-89 during the two growing

seasons comparing with the un-treated control.

e — ==
EXPERIMENTAL RESULTS

105



Table (22): Effect of some fungicides and commercial bioagents on

the yield of cotton seeds (g) / plant and yield of cotton
seeds (kg/feddan) of cotton cvs.Giza-86 and Giza-89
during 2000 and 2001 growing seasons.

Treatments Season 2000 Season 2001
| Giza-86 | Giza-89 Giza-86 | Giza-89
ield of cotton seeds (g) / plant

Maxim 26.0 30.7 22.7 29.3

Topsin-M 21.7 29.6 21.2 28.5

Rizolex-T 25.5 29.1 222 26.2

Vitavax-T70 34.6 42.8 253 38.0
Vitavax-T40 33.5 393 319 34.7

Rizo-N 28.6 37.3 27.0 33.2

Plant Guard 274 329 254 30.0

Control 20.9 274 17.8 240

Mean 27.3 33.6 242 30.5

ield of cotton seeds&g/feddan)

Maxim 574.1 805.2 513.2 7774

Topsin-M 470.3 803.9 447.1 673.9

Rizolex-T 647.1 936.8 493.2 759.5
Vitavax-T70 1065.5 1404.3 685.8 1102.5
Vitavax-T40 966.1 1258.9 881.0 1034.4

Rizo-N 614.1 1172.7 545.3 741.5

Plant Guard 630.9 925.1 601.9 772.1

Control 404 .4 616.5 3154 506.4
Mean 671.6 990.4 560.4 796.0

Cotton cultivar = (C) Treatments = T CxT
LSD at 5% for Season Season Season Season Season Season
2000 200% 2000 2001 2000 2001

Yield of cotton seeds (g) /  3.735 3.241 2.703 1.835 N.S. 259
Yield of cotton seeds 480 6335 690 12669 1358 ns

Moreover, Vitavax-T70 and Vitavax-T40 were the most
effective seed treatments for both tested cotton cvs during season
2000. On the other hand, Vitavax-T40 followed by Vitavax-T70
showed the best effect for ¢v.Giza-86 during season 2001 while,

T ——— e TS
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Vitavax-T70 and Vitavax-T40 were the most effective seed
treatments for cv. Giza-89 during the same season.

8- Effect on the fiber length:

Data in Table (23) reveal that treating cotton seeds cvs.
Giza-86 and Giza-89 with fungicides and/or bioagents for
controlling root rot pathogens improved also the fiber length of
yielded cotton. In this respect, The tested fungicides and
bioagents improved clearly the fiber length of yielded cotton for
both cotton cvs. Giza-86 and Giza-89 during the two growing
Seasons comparing to un-treated seeds (control). Therefore,
Vitavax-T70 followed by Vitavax-T40 were the most effective
seed treatments in increasing the fiber length of the yielded
cotton of the two cotton cvs during seasons 2000 and 2001

Table (23): Effect of some fungicides and commercial bioagents on
the fiber length (mm) of cotton cvs.Giza-86 and Giza-
89.during 2000 and 2001 1

Fiber length ( mm )
Treatments Season 2000 Mean Season 2000
cv.Giza-86jcv.Giza-89 cv.Giza-86]cv.Giza-89
31.7 32.1 31.9 31.6 32.2
Topsin-M 31.9 31.9 319 31.9 31.8
Rizolex-T 33.0 32.1 32.6 33.0 32.4
Vitavax-T7( 339 33.2 33.6 33.7 33.1
Vitavax-T40 334 32.8 33.1 333 32.8
329 3.3 32.6 32.8 32.1
Plant Guard 333 31.9 32.6 32.9 31.8
Control 31.2 31.5 314 31.2 31.4
&7 32.2 32.5 32.6 32.2
L.S.D.at 5% for Season 2000 Season 2001
Cotton cultivar = (C) 0.304 0.294
Treatments = T 0.61 0.588
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9- Effect on the fiber strength:

Data in Table (24) reveal that treating cotton seeds cvs.
Giza-86 and Giza-89 with fungicides and/or bioagents for
controlling root rot pathogens improved also the fiber strength of
the yielded cotton. In this respect, most the determined values of
fiber strength (micron) were clearly different from the those of
the un-treated one (control). Vitavax-T70, Vitavax-T40 and
- Plant Guard gave the best effect in improving the fiber strength
of the yielded cotton over the other tested fungicides and
bioagents during the two growing, i.e., seasons 2000 and 2001.

Table (24): Effect of some fungicides and commercial bioagents on the fiber
strength of cotton cvs. Giza-86 and Giza-89. during 2000 and
2001 growing seasons.

. P
Treatments Season 2000 WOOO Mean
v.Giza- lev.Giza- v.Giza- lev.Giza-

Xim 129 17.9 17.9 17 8 17.9 178
Tonsin-M 17.9 18..1 180 17.8 18.1 17.9
Rizolex-T 18.2 17.9 18.0 182 17.8 18.0

i x-T70 18.8 18.3 18.6 18.6 18.2 18.4
18.7 18.2 18.5 18.4 182 183
18.1 182 18.2 18.1 18.1 18.1
18.5 8.0 183 184 17.9 18.1
i Control 12.6 17..6 1.6 17.5 1.7 17.6
L.S.D.at 5% for Season 2000 Season 2001
Cotton cultivar = (C) 0.110 0.108
Treatments = T 0.213 0216
Cx T 0.302 0.306
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DISCUSSION

Cotton (Gossypium hirsutum 1.) is one of the most
important fiber and oil crops in Egypt and in many other
countries all over the world. It is attacked by several disorders,
which are resulted from insects, fungi, bacteria, nematodes and
others at the different stages of growth (Brodie and Cooper
1964, Cauquil and Shepherd 1970). Cotton seedling diseases
* whether pre or post emergence are world wide problem, often
causing serious stand losses. A number of soil and seed borne
pathogens can infect cotton seedlings individually or in
association as a disease complex. Cotton plants are subjected to
attack by various pathogenic fungi causing several diseases
during different stages of growth. Among these diseases are the
seed rot and seedling damping — off. A number of pathogenic
fungi including seed-borne and soil-borne pathogens such as
Alternaria spp, Fusarium spp., Rhizopus spp. and Aspergillus
spp. are the most frequently identified seed borne pathogens in
cotton (Minton and Garber 1983).

Isolation trials from different parts of cotton seeds of cvs
Giza-86 and Giza-89 (before and afier delinting, testa and
cotyledons) resulted in several fungi which belong to 5 genera
and 11 species. The isolated fungi were purified and identified as
Alternaria alternata, Aspergillus niger, Fusarium dimerum,
Fusarium moniliforme, Fusarium nivale, Fusarium roseum.
Fusarium semitectum, Fusarium tricinectum, Fusarium solani,
Penicillium spp and Rhizoctonia solani. As well as, some of the
isolated fungi were stayed unknown (without identification). The
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isolated fungi from different parts of cotton seeds as well as
rotten roots of Giza-86 and Giza-89 were differed in their
frequencies from part to another. Generally, R. solani was the
highest frequent fungus followed by Fusarium moniliforme and
Fusarium roseum and then the other Fusarium spp from most of
the different cotton seed parts. However. many of the isolated
fungi, whether before or after delinting, like Alternaria
alternata, Aspergillus niger, Penicillium spp and Fusarium
~ semitectum were isolated at low frequencies from seeds of cvs.
Giza-86 and Giza-89. Also, it is clear that the total isolated
number from two cvs of cotton seeds of the two cvs. after
delinting were lesser than those before delinting. In general, the
total number of isolated fungi from cotyledons was greatly lower
comparing with those of inner surface of seed testa for both
cotton cvs tested. Regarding the isolated fungi from rotten roots
of cotton seedlings, six isolates were isolated from the rotten
roots of Giza-86, two of them are belonging to R. solani.
Meanwhile, 14 isolates were isolated from rotten roots of Giza-
89, 5 isolates of them are belonging to R. solani. Also, R. solani
was the most frequent fungus followed by Fusarium moniliforme
and Aspergillus niger. However, Penicillium spp. and Fusarium
tricinectum were the lowest frequent fungi that isolated from
rotten roots of cotton seedlings. These results are in agreement
with the obtained findings of Fulton and Bollenbacher (1958)
who isolated Fusarium  oxysporum, F.moniliforme, F.
semitectum and Rhizoctonia solani from cotton seedlings.
While, Alfred (1963) isolated species belonging to Alternaria,
Aspergillus, Diplodia, Fusarium and Rhizoctonia from cotton
seed hairs and the actual seed during boll development. Mazen
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et al. (1990) isolated thirty-nine species belonging to 16 fungal
genera from Egyptian cotton seeds. The most common species
were A. niger, A. flavus, A. fumigatus, A. terreus and Rhizopus
stolonifer;, and Penicillium corylophilum;, and A. terreus, A.
nidulans respectively. Also, Seneewong et al. (1991) isolated
Fusarium spp from inside the cotton seed coat and from the
embryo of 100 randomly selected samples to be the most
prevalent fungal species. Moreover, the results of Palmateer ef
' al. (2004) found that Fusarium oxysporum, F. solani and F.
equiseti were the most common fungi at the seedling stage of the
upland cotton in Alabama throughout the 2000 and 2001

growing seasons.

Concerning the pathogenicity, tests R. solani caused the
highest % pre-emergence damping —off followed by F.
semitectum, F. moniliforme and F. roseum. Regarding post
emergence damping-off, R.solani and F. semitectum were the
most virulent pathogens at this disease stage, meanwhile F.
roseum was the least virulent one. Also, increasing the inoculum
levels from 1 to 3% increased gradually % pre— and post
emergence damping—off with all the tested pathogens. As for
survival %, it was found that increasing inoculum level from 1 to
3 % gradually decreased the percentages of the survived cotton
plants. These results could be interpreting in light of the findings
obtained by Fulton and Bollenbacher (1958) who demonstrated
that Fusarium oxysporum. F. moniliforme, F. semitectum and
Rhizoctonia solani, which were isolated from cotton seedlings,
were the most pathogenic fungi among twenty-two fungi tested
for their pathogenicity to cotton seedlings. Also, Ranney and
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Bird (1958) verified that the most important disease attacking
cotton seedlings is damping—off which is caused by Rhizoctonia
solani, Fusarium spp and Pythium spp. While, Salem (1969)
mentioned that both Egyptian and American cotton varieties
were susceptible at different degrees to Rhizoctonia solani.
Wang ef al. (1992) isolated Fusarium moniliforme, Fusarium
semitectum, Fusarium oxysporum, Fusarium solani, Fusarium
equiseti and Fusarium compactum from cotton seedlings and

~ bolls during 1978-1990. They added also that inoculation tests
revealed that Fusarium moniliforme was the predominant
pathogen causing seedling and boli red rot of cotton and had a
wide host range. Also, Heping and Michael. (1997) verified the
ability of Rhizoctonia solani and some other soil fungi infecting
cotton plants. Moreover, Wang et al. (2004) isolated many
Fusarium isolates from stems and rhizosphere soils of 79
populations of four Gossypium species cultivated in Australia
during 2001.

Infestation the soil with root rot pathogens increased the
reducing, non-reducing and total sugars in leaves of cotton plants
of both cvs (Giza-86 and Giza-89). The highest increases in
reducing and non-reducing sugars in cotton leaves of cvs Giza-
86 and Giza-89 was recorded in case of infestation the soil with
each of F. moniliforme followed by R. solani and F. semitectum,
respectively while, the lowest amount of reducing sugars was
obtained when the soil was infested with F. roseum comparing to
un-infested soil (control). Regarding phenols, it is clear that
infestation the soil with root rot pathogens affected positively the
content of total, free and conjugated phenols in the leaves of
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cotton plants cvs, Giza-86 and Giza-89. In this respect, the
highest increase in the amount of determined phenols as mg/g
fresh weight (total, free and conjugated phenols) of both cvs.(
Giza-86 and Giza-89) was recorded in case of infestation the soil
with R. solani followed by F. moniliforme and F Semitectum,
respectively while the lowest ones were recorded in case using
F. roseum . 1t is clear also, that all the determined phenols (total,

free and conjugated phenols) were higher in general in cv. Giza-
| 89 than those determined in cv. Giza-86. The obtained results
are in agreement with those of Nuritdinova ef al.(1986) who
studied the cell walls in healthy and infected plants of the
resistant  Gossypium  hirsutum variety Tashkent-1 and the
susceptible S 4727 | using race 1 of V. dahliae, and found that
the cell walls of S 4727 contained more carbohydrates than those
of Tashkent-1 before and after infection. While, Abuo-Taleb er
al. (1987) found a gradual increase in the level of total phenols
in both resistant and susceptible cotton cultivars up to 72 h after
inoculation and in gossypol up to 144 h. Also, Borkar and
Verma (1990) reported that cotton infection with X, campestris
pv, malvacearum increased the total sugar content and the total
phenol content only in the leaves of the susceptible cultivar than
in the leaves of the resistant one. Similar results were obtained
also by Hiremath and Savanur (1990) who found that cotton
leaves collected in from healthy and infected plants there was
increase in total sugars , reducing sugars, total phenols and
amino acids in disease bottom leaves and lesser increase in
diseased to cotton leaves , Indicating that Alternariq macrospora
had greater effect on the metabolism of the lower leaves.

Vlassova (1993) mentioned that an increase in the total phenol
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content was only detected in the inoculated roots of the resistant
cotton variety (Tashkent—1) with a virulent strain of Verticillium
dahliae biotype Kh1-288 race 2. Also, Chakrabarty et al
(2002) reported that induced rather than constitutive levels of
phenylalanine amino lyase (PAL), total phenol, gossypol and
flavonols played crucial role in governing resistance to grey—
mildew (Ramularia areola). The effect of phenolic proline and

total sugar upon infection appeared important for resistance.

Infestation the soil with the tested root rot pathogens i.e.,
R solani, F. moniliforme, F. semitectum, and F. roseum before
sowing cotton seeds in this soil affected negatively the content of
chlorophyll when  was determined in the leaves of cotton
seedlings as mg/g fresh weight of both tested cvs after 21 days
post sowing. In this respect. infection with any of the tested root
rot pathogens decreased the content of chlorophyll A and B and
also total chlorophyll in cotton leaves comparing with those
grown in the uninfested soil (control) of the two cotton CVs.
(Giza-86 and Giza-89). The highest decrease in chlorophyll A
and B as well as total chlorophyll was recorded in case of
infestation the soil with F. moniliforme, F. semitectum, F.
roseum and R. solani, respectively comparing with those grown
in the uninfested soil (control) of the two cultivars. The results
indicate also that growing cotton plants in the infested soil before
sowing with root rot pathogens do not affect clearly on
carotenoids content in the leaves of the grown cotton plants of
the tested cvs comparing with those grown in the un-infested soil
(control). These results are in harmony with those of Murumkar
and Chavan (1985) who found that infection of Cicer arietinum

W
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with F. oxysporum fsp. ciceri resulted in a reduction in
chlorophyll and increase in organic acids, polyphenols and
carbohydrates. Similar results also were obtained on maize by
Arinze and Sokirko (1986) who found that inoculating maize
seeds with Fusarium moniliforme |Gibberella fujikuroi} reduced
chlorophyll and carotenoids content and the total chlorophyll in
grown seedlings. Also, the results of Sherif and El-Habbaa
(2000) support the obtained results. They found that infected
" tomato leaves with Pseudomonas syringae, Alternaria solani,
and yellow leaf curl virus exhibited high reduction in chlorophyll
(a & b) and carotenoids compared with healthy leaves.

As for the variation in fractionated protein patterns of the
two cotton cultivars (Giza-86 and Giza-89), as a result of
infection with Rhizoctonia solani and Fusarium spp, it was
found that the infection with root rot pathogens increased the
number of fractionated protein bands comparing with control
treatment (un-infected). In this respect, the infected cotton plants
(Giza-86) with R. solani revealed 15 protein bands comparing
with control plants (11 band), some of them are similar in their
molecular weight to as in control while some others are newly
formed corresponding to infection with the pathogen.
Meanwhile, infection with F .moniliforme revealed 12 protein
bands; some of them are new formed. Also, The inoculated
plants (Giza-86) with F. roseum revealed 12 bands with some
new protein bands. On the other hand, the inoculated cotton
plants (Giza-86) with F. semitectum revealed 16 protein bands
comparing with the un-inoculated ones (11 bands) where the
new formed bands were 192.6, 148.4, 116.2, 93.1, 47.7, 40.1,
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28.9 and 16.1 KDa. The results indicate also that the inoculated
cotton plants (Giza-86) with F. roseum and F. semitectum
revealed typical protein bands at 192.6, 148.4, 93.1 and 16.1
KDa as well as they are differed completely with the protein
bands of R. solani infection, meanwhile they were similar
partially with the inoculated plants with F. moniliforme at 16.1
KDa. Moreover, The inoculated cotton plants (Giza-86) with R.
solani and F. moniliforme produced typical bands in response to
 infection at 100.0, 40.1 and 17.5 KDa. These appeared protein
bands are differed in their condense where some of them are
clear faint and some others appeared intensive although they
have the same molecular weight.

As for cotton cv. Giza-89, there were clear variations in
fractionated protein patterns in the leaves of Giza-89 as a result
of infection with Rhizoctonia solani and Fusarium spp. These
exhibited protein bands ranged from 208.6 to 11.9 KDa.
Infection with each of R. solani and F. roseum caused lower
number of protein bands comparing with control treatment (un-
infected). Meanwhile, only infected plants with F. semitectum
revealed protein bands more than in those of the control
treatment. On the other hand, all infected cotton plants (Giza-89)
produced few of new bands in response to infection with root rot
pathogens viz., 17.5 KDa in case of R. solani. 20.1 KDa with F
moniliforme. 82.9 and 21.6 KDa with F. roseum as well as.
130.9, 99.5, 96.3, 46.4, 36.3, 30.4, 16.1 and 13.8 KDa in case of
F. semitectum. On the other hand. inoculated cotton plants (Giza-
89) with F. roseum and F. semitectum revealed typical protein
band at 21.6 KDa. The obtained results i.e., fractionated protein
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bands of cotton cvs Giza-86 and Giza-89 in relation to infection
with R. solani and Fusarium Spp. could be interpreting in light
that infections stimulate formation of pathogenesis—related
proteins as a normal result of reaction in the plant to soil-borne
infection. Also, the resulted pathogenesis-related proteins may
be differed according to the plant age, plant type and the kind of
infection. The results obtained by Richard and Alain (1986),
Liu et al. (1995). Sherif and El-Habbaa (2000) and Yuan ef ql.
(2002) support greatly this interpreting.

Infestation the soil with any of the tested root rot
pathogens, je., R, solani, F. moniliforme, F. semitectum, and F.
roseum before sowing cotton seeds did not affect esterase
IsoZyme content in cotton leaves of growing seedlings at 21 days
old in case of cvs Giza-86 and Giza-89 comparing with un-
infested control. In this respect, the resulted protein patterns of
esterase isozyme due to infestation treatments were equal to
those appeared with those of the control treatment where they
showed the same values of Rf The only exception was for R
solani, which formed one new protein band at 0.36 with cv Giza-
86 and five new protein bands of esterase isozyme at Rf values
0.21, 0.36, 0.62, 0.71 and 0.79 with ¢v Giza-89. Onp the other
hand, Infestation the soj] with the same pathogens under the
Same conditions caused clear variations in peroxidase isozyme
patterns of the two tested cotton cvs Giza-86 and Giza-89. Ag
for Giza-86, the obtained results showed that soil infestation with
R.solani caused the formation of two new protein bands at Rf
0.10 and 0.12 comparing with control treatment (un-infected).
Meanwhile, infestations with £ moniliforme do not reveal any
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new bands comparing with control treatment (un-
infected). Whereas, infestation with F. semitectum, and F. roseum
revealed only one new band of peroxides isozyme at Rf. 0.10.
Concerning cv Giza-89, infestation the soil the with tested root
rot pathogens resulted in clear changes in formation of
peroxidase isozyme. where many protein bands were
disappeared comparing 10 those of un-infested control,
meanwhile, no new protein bands were formed with under the
~ effect of any infestation treatment. These results are in harmony
the those obtained by Mellon and Lee (1985) who found that
inoculated cotton bolls, 30 days post infection with A. flavus,
Fusarium equiseti, F. moniliforme. F. semitectum or Rhizoctonia
solani followed by a 6 — d incubation period stimulated soluble
peroxidase activity 2 10 6— fold. Vlasova (1993) observed an
increase in peroxidase and phenol oxidase activities during the
early stage of infection of the highly susceptible cotton variety S-
4727 and the relatively resistant variety Tashkent-1 with a
virulent strain of Verticillium dahliae biotype Kh1-288 race 2.
Similar results also were obtained by Sherif and El-Habbaa
(2000) who found that peroxidase and polyphenoloxidase
activities were considerably higher in infected tomato leaves in
relation to infection with Alternaria solani, Pseudomonas

syringae and virus than in healthy leaves.

Infestation of cotton seeds with the tested root rot
pathogens, i.e.. R. solani. F. moniliforme, F. semitectum, and F.
roseum decreased the percentages of oil content tested cotton
seeds of cvs Giza-86 and Giza-89 comparing with uninfested
seeds (control) at all incubation period which ranged between 3-

/
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15 days. It is clear also that increasing incubation period from 5-
15 days decreased gradually the determined percentages of oil
contents due to the activity of the tested pathogens comparing
with un-infested seeds (control). The highest decrease in
percentages of determined oil contents was recorded in case of
infestation the seeds with each of R. solani and F. moniliforme at
all tested incubation period for seeds of both cotton cvs. These
results are in agreement with the findings of Ataga and Akueshi
| (1986) who found A. tenuis [A. alternata], Curvularia lunata,
Fusarium moniliforme and Macrophomina phaseolina grew well
on sunflower seeds and caused biodeterioration over 21 days as
well as reduced the oil content and caused discoloration of the
oil. Also, the results of Airede and Fsuruoso (1987) concerning
the inoculated oil palm kernels with spores of some seed-borne
fungi verified the obtained results. Also, Ataga and
Umechuruba. (1998) found that inoculating seeds of African
yam bean with Fusarium pallidoroseum decreased oil and
carbohydrates during the incubation period of 21 days.
Moreover, the results of Srivastava and Pandey (2000) and
Adekunle and Badejo (2002) interpret the obtained results in
this respect.

Regarding mycotoxin production. no one of the tested
isolates was able to produce any of aflatoxins (Bl & B2).
zearalenone, fumonsins and trichothense when grown in vitro on
specific YES medium. On the other hand, infestation the cotton
seed samples of both cvs (Giza-86 and Giza-89) with those
tested root rot pathogens produced clear amounts of mycotoxins
(ppb) in some cases. In this respect, f.semitectum and F. roseum
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produced Zearalenone mycotoxin into infected seeds of cv.Giza-
86 and cv.Giza-89 while, R. solani and F. moniliforme were not
able to produce Zearalenone mycotoxin into cotton seeds of both
tested cvs. As for fumonisins mycotoxins. only F. moniliforme
produced them into infected seeds of Giza-86 and cv.Giza-89. In
addition. no of the four tested isolates was able to produce
aflatoxins into infested cotton seeds, meanwhile, aflatoxins were
found only in naturally contaminated cotton seeds of the two
' tested cvs. These obtained results are in line with the findings of
Li, ef al. (1990) who detected T-2 toxin in rice medium cultures
of 4 strains of F. moniliforme, which were isolated from cotton
dust. While, Mazen ef al. (1990) reported that cotton seeds and
cotton seed products were naturally contaminated by aflatoxin
B1 and B2. Approx. 16% of the different substrates tested were
positive for aflatoxin contamination. No citrinin, ochratoxin,
patulin, sterigmatocystin, diacetoxyscirpenol. T-2 toxin or
zearalenone were detected in the samples assayed. On the other
hand. Vidhyasekaran et al. (1997) reported that several R.
solani isolates from rice and one each from cotton and tomatoes
produced a N-acetylgalactosamine and N-acetylglucosamine

toxins.

All of the tested fungicides reduced the growth of all the
tested pathogens. In this respect, they reduced the linear growth
of R. solani where Premis, Maxim and Topsin-M were the most
effective fungicides. It is clear. also that Topsin-M was the
highest effective one at the concentrations 5-400ppm followed
by Premis at concentrations of 10-400ppm and Maxim at 10-
400ppm. On the other hand, Maxim and Primes were more

DISCUSSION

120



effective than Topsin-M at concentration Ippm. Moreover,
Vitavax-T70 was also effective fungicide in reducing the growth
of R. solani. Also, increasing the concentration from 1 to
400ppm increased gradually the effect of the tested fungicides in
reducing the growth of R. solani. Concentrations 200 and 400
ppm were more effective than others. Also, Maxim and Premis
as well as Topsin-M were the most effective fungicides in
reducing the growth of Fusarium moniliforme. On the other

| hand, Rizolex-T, Vitavax-T70 and Vitavax-T40 were less
effective than the fist three fungicides. On the other hand, Premis
followed by Topsin-M were the highest effective fungicides in
reducing the growth of Fusarium roseum and Fusarium
semitectum more than other tested fungicides. Premis fungicide
and Topsin-M gave the highest reduction at all tested
concentrations except that of 1 ppm Topsin-M. The tested
fungicides may be affect many biochemical processes in the cells
of the pathogens. ie., enzymes, cell walls, ergestrol, DNA
synthesis. cell division and others. Thus, these fungicides had a
great potentiality to control many root rot pathogens although
they may differ in their effect. In this respect, Alagarsamy and
Jeyaraian (1989) and Osman ef al. (1990) found that tolclofos-
methyl was the most inhibitory fungicide against the growth of
R. solani in culture. While, Anwar et al. (1991) reported that
benomyl gave 100 % effect even at 20 ppm against growth of
Fusarium solani. Also, El-Habbaa ef al. (2002) revealed that
Maxim was the most effective as it prevented in vitro the growth
of F. solani, M. phaseolina. B.theobromae. S. rolfsii and R solani
at 1-5ppm, followed by Benlate at (10-800ppm),Vitavax—T (25—
200 ppm) and Rhizolex—T (200—-800 ppm).
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Concerning the effect of the bioagents, Rizo-N and

Plantguard bioagents reduced the linear growth of all the tested
root-rot pathogens comparing to un-treated one control. Rizo-N
and Plantguard succeeded in reducing the linear growth of R.
solani, F. roseum, F. moniliforme and F.  semitectum to
remarkable values. Moreover, Rizo-N was better than Plantguard
in its effect in reducing the linear growth of all the tested fungi.
The obtained results are in agreement with those obtained by
" Dennis and Webster (1971) who reported that Trichoderma
spp. produced the antibiotic tricodermol which can inhibit the
growth of several fungi. While, Pusey and Wilson (1984)
reported that Bacillus subtilis exerted a heat stable antibiotic
affect spore germination or developing the germ tube of some
root pathogens. Also, Abed-El Moiety ef al. (1990), Mukheriee
et al. (1995). Podile and Prakash (1996) verified the
antagonistic potentialities of Trichoderma spp.. B. subtilis and
some other bio-agents in controlling many root rot pathogens.
El-Habbaa (1997) mentioned that 7. harzianum-127 produced
volatile substances with clear inhibitory effect, which proved to
be static for fungi. As well as, he confirmed the antagonistic
potentialities of Trichoderma spp using scanning electron
microscope where they formed the coiled hyphae around the host
hyphae as well as photographed the successful parasitism of
Trichoderma sp. on the tested host hyphae. El-Habbaa and
Mohamed (2001) confirmed the efficacy of released
Trichoderma-volatile substances in controlling Botrytis cinereu
in vitro. In addition, Gopalakrishnan ef al. (2003) reported that
many isolates of 7. hamatum, T. viride, T. virens (Gliocladium
virensj and T. harzianum controlled effectively the pathogens
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Rhizoctonia solani, Pythium ultimum, Sclerotium rolfsii and
Macrophamina phaseolina which cause the damping—off and
root rot syndromes of cotton seedlings.

As for the pathogenic potentialities of the tested fungi
whether individually or in combination in the presence or
absence of any fungicidal treatment, it is clear that sowing cotton
seeds of cvs Giza-86 and Giza-89 in soil infested with any of the

- pathogenic fungi whether individually or in the combination in
absence of any fungicidal treatment resulted in high percentage
of dead plants where, especially with the combined inoculum of
the four tested fungi ie., R. solani, F. moniliforme, F. roseum and
F. semitectum. Meanwhile, treating cotton seeds with fungicides
before sowing in infested soil with the testel fungi resulted in a
clear reduction in the percentage of dead plants, Topsin-M.,
Premis and Maxim were the most effective fungicides while,
Rizolex-T was the least effective one. Also, treating cotton seeds
with fungicides before sowing in un-infested soil resulted in the
least percentage of dead plants with superiority of Premis and
Maxim over Topsin-M, Vitavax-T70, Vitavax-T40 and Rizolex-
T. Also, it could be concluded that the fungicides Premis,
Topsin-M70. and Maxim were the best in controlling cotton
root-rot caused by any of R. solani, F. moniliforme, F. roseum or
F. semitectum and in case using of the combined inoculum.
Disease incidence on Giza-89 CV, In most treatments was lower
than the corresponding values on Giza-86. These results are
confirmed by those obtained by David and Sinclair (1968) who
found that treating the soil or seeds with Vitavax gave
significantly greater protection against pre- and post-emergence
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damping-off. Abdel-Shahaid ef al. (1989) reported that the
fungicide Benlate (benomyl) 50% as a soil treatment in the
greenhouse protected effectively cotton seedlings against R.
solani and F. solani at concentrations as low as 20 ppm. [n vitro,
bioassay studies showed that R. solani was more sensitive than
F. solani to benomyl therefore, Youssef ef al. (1995) Helal ef al.
(1996) and El-Safety ef al. (2001) confirmed that treating cotton

seeds with fungicides, i.e., Monceren, Rizolex, Vitavax 300 and
" others before planting in infested and non infested soil in the
greenhouse gave the highest seedling emergence and the highest
percentage of survived seedlings as well as improved seedling
vigor at the two stages of seedling growth in the greenhouse. As
well as, El-Habbaa et al. (2002) reported that Maxim was the
most effective as it prevented in vitro the growth of F. solani, M.
phaseolina , B.theobromae , S. rolfsii and R solani, at 1-5ppm,
followed by Benlate at (10-800ppm). Vitavax-T (25-200 ppm)
and Rizolex=T (200-800 ppm). Also, Goulart (2002) found in
vitro. and greenhouse studies, that dressing seeds of cotton seeds

with fungicides controlled damping—off caused by R. solani.

On the other hand, treating cotton seeds of Giza-86 or
Giza-89 cvs with commercial antagonists (Rizo-N or Plantguard)
before sowing in infested soil with the pathogenic fungi whether
individually or in combination decreased significantly the dead
plants comparing with the highest percentages of dead plants
growing from untreated seeds and planted in soil infested with
the pathogenic fungi. It was clear that treating cotton seeds cv
Giza-86 with Rizo-N or Plantguard antagonists reduced the
infection of cotton seedlings to low values. Meanwhile, treating
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the cotton seeds with Rizo-N was better than Plantguard in this
respect. Generally, it could be concluded that the commercial
antagonists whether Rizo-N or Plantguard might be useful in
controlling cotton infection caused by R. solani, F. moniliforme,
F. roseum and F. semitectum on cotton seedlings of both cvs.
Giza-86 and Giza-89 These results are in harmony with those of
Lumsden and Locke (1989) Howell (1991), and Mishra and
~ Singh (2000).

Treating cotton seeds (cvs Giza-86 and Giza-89) with
certain fungicides or antagonists before sowing increased
significantly the shoot length of most resulted seedlings at 21
days old. In this respect, the highest increase in the shoot length
of the resulted seedlings (cv Giza-86) was in case of treating
seeds with Rizolex-T and Rizo-N in soil infested with F.
moniliforme. Meanwhile, Rizo-N followed by Topsin-M were
the best seed treatments in increasing the shoot lengths of cotton
seedlings (cv Giza-89) in soil infested with R. solani. Also. all
seed treatments of cv Giza-89 seeds whether with fungicides or
antagonists and planted in soil infested with F semitectum
reduced the shoot lengths of resulted seedlings to lengths lesser
than in control-1 treatment. On the other hand, treating cotton
seeds with fungicides or antagonists before sowing in normal
sotl without infestation (control-2) improved the shoot length of
the resulted seedlings in case of Maxim. Vitavax-T40, Rizo-N
and Plantguard treatments more than in other treatments and
control. In general, Rizolex-T and Maxim were the best tested
fungicides in increasing the shoot lengths of the resulted
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seedlings of cv Giza-86 while, Rizo-N, Topsin-M and Vitavax-
T70 were the best in case of cv Giza-89.

Also, treating cotton seeds cv Giza-86 with fungicides or
antagonists before sowing in infested soil with the tested
pathogenic fungi reduced significantly the root length. dry
weight of the resulted seedlings most cases of treatments
comparing with un-treated seeds in infested soil with the tested
fungi (control-1). However, some fungicide treatments increased
the seedlings root length like Premis seed treatment with soil
infested with R. solani and soil infested with F. semitectum. As
well as. there was a clear increase in root length in case of
treatment the seeds with Maxim and Vitavax-T70 and Plantguard
seed treatments before sowing in soil infested with F.
semitectum. Also, treating cotton seeds with fungicides or
antagonists before sowing in noninfested soil without infestation
with any of the pathogenic fungi (control-2) improved the root
length of the resulted seedlings more than un-treated seeds
planted in soil (control-1). On the other hand. treating cotton
seeds of cv. Giza-89 with Topsin-M fungicide before sowing in
infested soil with R. solani or F. moniliforme only increased the
root length of the resulted seedlings comparing with other
fungicides or antagonists treatments which decreased the root
lengths in most cases compared with control-1 treatment.
Meanwhile. all seed treatments with fungicides or antagonists
before sowing in infested soil with F. semitectum decreased the
root lengths of the resulted seedlings to lengths Jesser than that
of control-1 trcatment. On the other hand, sced treatment with

Rizolex-T was the best treatment in case of infested soil with F.
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roseum in increasing significantly the root length of the resulted
seedlings comparing with other treatments and control. In the
same time, treating the seeds of Giza-89 with fungicides or
antagonists before sowing in uninfested soil (control-2) reduced
the root lengths compared to control-1 treatment in this respect.
Also, treating cotton seeds cv Giza-89 with any of the fungicides
or antagonists before sowing in soil infested with R. solan;
- reduced the dry weight of the resulted seedlings at 21 days old.
Meanwhile, all seed treatments with any of the tested fungicides
and antagonists before sowing in infested soil with F.
moniliforme increased significantly the dry weight of the resulted
seedlings comparing with control-1 treatment. Vitavax-T70.
Maxim, Premis and Topsin-M were the best seed treatments in
this respect. Also, Rizo-N and Premis were the best seed
treatments before sowing in soil infested with F semitectum in
increasing the dry weight of the resulted seedlings comparing
with control-1 treatment, whereas other seed treatments reduced
significantly the dry weight of the resulted seedlings. On the
other hand, Rizo-N and Vitavax-T40 were the best seed
treatments before sowing in the uninfested soil (control-2) in
increasing the dry weight of the resulted seedlings in un-infested
soil comparing with control-1 (un-treated seeds). These results
are in harmony of those collected by Alagrsamy and Jeyaraian
(1989) who found that treating cotton seeds with carbendazim
and tolclofos-methyl fungicides, gave the best germination.
respectively while carboxin treatment gave the least post-
emergence mortality. Youssef ef al. (1995) reported that treating
the delinted seeds of Egyptian cotton cv Giza 45 with monceren
tungicide improved seed germination and seedling growth
DISCUSSION
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characteristics. Also, Ahmed et al. (2000) found that dressing
cotton seeds with Monceren 25% improved germination and
plant height in non-infested soil. Similar results were obtained
also by Felaifel er al. (2000) and EL-Deeb et al.(2002) whom
demonstrated that the fungicides, Vitavax-T. Rizolex-T and
Topsin-M70 increased many of growth characters and pod yield
of peanut compared to the non-treated.

On the other hand. treating cotton seeds with fungicides
and commercial bioagents reduced root rot incidence under field
conditions. Maxim and Topsin-M followed by Vitavax-T70 were
the most effective fungicides on reducing disease incidence of
cotton plants (cvs Giza-86 and Giza-89) during growing seasons
2000 and 2001. Also, Rizo- N was the most effective bioagent
on reducing disease incidence and increasing the survived plants
of both cotton cvs during the two growing seasons. Meanwhile,
treating cotton seeds with fungicides or commercial bioagents
before sowing for controlling root rot pathogens increased also
plant height. number of fruiting branches on growing plants,
number of the opened bolls/plant, weight of yielded cotton for
each boll, cotton yield (g)/plant. average yield of cotton lint
(g)/plant, yield of cotton seeds (g)/plant. yield of cotton
(kantar/feddan). yield of cotton lint (kantar/feddan), yield of
cotton seeds (kg/feddan) and fiber length and strength of yielded
cotton of both cotton cvs (Giza-86 and Giza-89) during the two
growing seasons comparing to un-treated seeds (control).
Generally. Vitavax-T70, Vitavax-T40 and Rizo-N were the best
seed treatments in this respect. It is pronounced also that
Plantguard and Rizo-N were more effective than many of the
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tested fungicides, i.e., Maxim, Topsin-M and Rizolex-T as well
as un-treated control. The obtained results are in harmony with
those obtained by Abdel-Shahaid er al.(1989), Youssef ef al.
(1995), Helal et al. (1996), Ahmed ef al. (2000), Felaifel ef al.
(2000), El-Safety er al. (2001) EL-Deeb et al.(2002) and
Goulart (2002).
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SUMMARY






SUMMARY

Cotton (Gossypium hirsutum 1..) is one of the most
important fiber and oil crops in Egypt and many other countries
all over the world. Tt is attacked by several disorders. which
resulted from insects, fungi, bacteria. nematodes and others at
the different stages of growth. Cotton seedling diseases whether
pre or post emergences are world wide problem. often causing
serious stand losses. A number of soil and seed borne pathogens
can infect cotton seedlings individually or in association as a
disease complex. Cotton plants are subjected to attack by various
pathogenic fungi causing several diseases during different stages
of growth.

The obtained results of the present study could be

summarized as follows:

1- Isolation trials from different parts of cotton seeds of cvs
Giza-86 and Giza-89 (before and after delinting. testa and
cotyledons) resulted in several fungi which belonging to 5
genus and 11 species. The isolated fungi were purified and
identified as Alternaria  alternata, Aspergillus  niger,
Fusarium dimerum, Fusarium moniliforme, Fusarium nivale,
Fusarium  roseum,  Fusarium  semitectum,  Fusarium
tricinectum, Fusarium solani, Penicillin spp and Rhizoctonia
solani. As well as, some isolated fungi stayed unknown

without identification.

12

- The isolated fungi from different parts of cotton seeds as
well as rotten roots of Giza-86 and Giza-89 were differed in
their frequencies from part to another. Generally, R. solani
was the highest frequent fungus followed by Fusarium
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moniliforme and Fusarium roseum and then the others

Fusarium spp.

3- It is pronounced that many of isolated fungi whether
before or after delinting like Alternaria alternata. Aspergillus
niger, Penicillium spp and Fusarium semitectum were
isolated at low frequencies trom seeds of Giza-86 and Giza-
89. Also, it is clear that the total i1solated number from two
cvs of cotton seeds after delinting were lesser than those
before delinting. The total number of isolated fungi from
cotyledons was greatly low comparing with those of inner
surface of seed testa for both cotton cvs tested.

4-  Regarding the isolated fungi from rotten roots of cotton
seedlings, six isolates were isclated from rotten roots of Giza-
86, two of them were belonging to R.. solani. Meanwhile, 14
isolates were isolated from rotten roots of Giza-89, 5 isolates
of them were belonging to R.. solani. Also, R.. solani was
the most trequent fungus followed by Fusarium moniliforme
and  Aspergillus niger. However, Penicillium spp. and
Fusarium tricinectum recorded the lowest frequent fungi that
isolated from rotten roots of cotton seedlings.

5- Concerning pathogenicity, R. solani caused the highest %
pre-emergence damping —oftf followed by F. semitectum, F.
moniliforme and [F. roseum. Meanwhile post emergence
damping-oftf. R.solani and F. semitectum were the most
virulent pathogens at this disease stage. while F. roseurm was
the least virulent one. Also, increasing the inoculum levels
from 1 to 3% increased gradually % pre— and post emergence
damping—off with all tested pathogens. As for survival %. it
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is pronounced that raising inoculum level from 1 to 3 %
gradually decreased percentages of survived cotton plants.

6- Infestation the soil with root rot pathogens increased the
reducing. non-reducing and total sugars in leaves of cotton
plants of both cvs (Giza-86 and Giza-89). The highest
increases in reducing sugars in cotton leaves of cvs Giza-86
and Giza-89 were recorded in case of infestation the soil
with  F. moniliforme followed by R. solani and F
semitectum,  respectively while the lowest amount of
reducing sugars in case of soil infested with F roseum
comparing to un-infested soil (control).

7- As for nen — reducing sugars in cotton leaves of both cvs
(Giza-86 and Giza-89). the same trend was true where. the
highest increase was recorded also in case of infestation the
soil with F. moniliforme followed by R solani and F.
semitectum respectively while, the least increase was in case
of infested soil with F. roseum comparing with un-infested
soil.

8- Regarding phenols, it is clear that infestation the soil with
root rot pathogens affected positively the content of total.
free and conjugated phenols in leaves of cotton plants cvs,
Giza-86 and Giza-89. In this respect. the highest increase in
amount of determined phenols (total. free and conjugated
phenols) of both cvs (Giza-86 and (G17a-89) were recorded in
case of infestation the soil with R.solani followed by F.
moniliforme and F. semitectum respectively while the lowest

ones were recorded in case F. roseum . It is clear also that all
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determined phenols content were higher in general in cv.
Giza-89 than those determined in case of Giza-86.

9- Infestation the soil with tested root rot pathogens i.e. R.
solani, F. moniliforme. F. semitectum. and F. roseum before
sowing cotton seeds in were affected negatively the content
of chlorophyll when determined in leaves of cotton seedlings
of both tested cvs after 21 days post sowing. In this respect,
all the tested pathogens decreased the content of chlorophyll
A and B and then total chlorophylls in cotton leaves
comparing with uninfested soil (control) of both two cvs
(Giza-86 and Giza-89). The highest decrease in chlorophyll
A and B as well as total chlorophyll was recorded in case of
infestation the soil with F. moniliforme, F. semitectum, F.
roseum and R. solani respectively comparing with uninfested
soil (control) of both two cultivars. The results indicated also
that infestation the soil before sowing with root rot
pathogens do not affect clearly on carotenoids content in
leaves of both tested cvs comparing with un-infested soil
(control).

10- As for the variation in fractionated protein patterns of two
cotton cultivars (Giza-86 and Giza-89) due to infection with
Rhizoctonia solani and Fusarium spp, it is pronounced that
the infection with those pathogens increased the number of
fractionated protein bands comparing with contro} treatment
(un-infected). In this respect. the infected cotton plants
(Giza-86)  with R. solani revealed 15 protein bands
comparing with control plants (11 band). some of them are

similar in their molecular weight to as in control while some
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others are newly formed corresponding to infection with the
pathogen.

11- Meanwhile, infection with F .moniliforme and F. roseum
on cv. Giza 86 revealed 12 protein bands. some of them are
new formed. On the other hand. the inoculated cotton
plants (Giza-86) with F. semitectum revealed 16 protein
bands comparing with the un-inoculated ones (11 band)
where the new formed bands were 192.6. 148.4. 116.2,
93.1,47.7, 40.1, 28.9 and 16.1 KDa. The results indicate
also that the inoculated cotton plants (Giza-86) with F
roseum and F. semitectum revealed typical protein bands at
192.6, 148.4, 93.1 and 16.1 KDa as well as they differed
completely with those protein bands of R. solani infection.,
meanwhile they were similar partially with the inoculated
with F. moniliforme at 16.1 KDa.

12. Moreover. The inoculated cotton plants (Giza-86) with R.
solani and F. moniliforme produced tvpical bands in
response to infection at 100.0. 40.1 and 17.5 KDa. These
appeared protein bands are differed in their condense where
some of them are clear faint and some others appeared
intensive although they have the same molecular weight,

13- As for cotton cv Giza-89, there were clear variations in
fractionated protein patterns in leaves due to infection
with  Rhizoctonia solani and  Fusarium spp. These
exhibited protein bands were ranged between 208.6-11.9
KDa. It is pronounced that the infection with R. solani and
F. roseum revealed protein bands lesser in their number
comparing  with  control  treatment (un-infected;

%
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meanwhile, only the infected plants with F. semitectum

revealed protein bands more than in control treatment.

14- On the other hand, all infected cotton plants (Giza-89)
produced few of new bands as in response to infection
with root rot pathogens like 17.5 KDa in case of R. solani.
20.1 KDa with F. moniliforme, 82.9 and 21.6 KDa with F.
roseum as well as, 130.9, 99.5, 96.3. 46.4, 36.3, 30.4 ,16.1
and 13.8 KDa in case of F. semitectum. On the other
hand. the inoculated cotton plants (Giza-89) with F.
roseum and F. semitectum revealed typical protein band at
21.6 KDa.

15- Infestation the soil with tested root rot pathogens 1.e. R.
solani, F. moniliforme, F. semitectum, and F. roseum
before sowing cotton seeds in this soil do not affect
esterase isozyme content in cotton leaves of growing
seedlings at 21 days old in case of cvs Giza-86 and Giza-
&9 comparing to un-infested one (control). In this respect,
all resulted protein patterns of esterase isozyme of all
infestation cases were equal to those appeared with
control treatment where they taken the same values of Rf.
The only exception was for R. solani which formed one
new protein band at 0.36 with cv Giza-86 and five new
protein bands of esterase isozyme at Rf values 0.21. 0.36.
0.62. (.71 and 0.79 with ¢v Giza-89.

16- infestation the soil with tested root rot pathogens ie.. R.
solani, F. moniliforme, F. semitectum, and F. roseum

before sowing cotton seeds in this soil incited clear
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variations in peroxidase isozyme patterns of two tested
cotton cvs Giza-86 and Giza-89.

17-  As for Giza-86, it is pronounced from the obtained results
that the infestation with R.solani formed two new protein
bands at Rf 0.10 and 0.12 comparing with control
treatment (un-infected). meanwhile, the infestation with
. moniliforme do not reveal any new bands comparing
with control treatment (un-infected). Whereas. the
infestation with F. semitectum, and F. roseum revealed
only one new band of peroxides isozyme at Rf. 0.10.

18- Concerning cv Giza-89, infestation the soil with tested
root rot pathogens resulted in clear changes in formation of
peroxidase isozyme where many protein bands were
disappeared comparing to those of un-infested one
(control). meanwhile, no one of new protein bands were
formed with all infestation treatments.

19- Infestation of cotton seeds with tested root rot pathogens
i.e. R. solani, F. moniliforme, F. semitectum, and F. roseum
decreased the percentages of oil content into both tested
cotton seeds of cvs Giza-86 and Giza-89 comparing with
uninfested seeds (control) at all incubation days which
ranged between 5-15 days. It is clear also that increasing
incubation days from 5-15 days decreased gradually the
determined percentages of oil contents for all tested
pathogens comparing with un-infested seeds (control). The
highest decrease in percentages of determined oil contents

were recorded 1n case of infestation the seeds with R. solani
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and F. moniliforme at all tested incubation days for seeds of
both cotton cvs.

20-  Regarding mycotoxin production, of the tested fungi that
isolated from cotton seeds were not able to produce any of
aflatoxins (B1 & B2). =zearalenane. fumonsins and
trichothecenes when grown in vitro on specific YES

medium.

21- On the other hand. infestation the cotton seed samples of
both cvs (Giza-86 and Giza-89) with those tested root rot
pathogens produced clear amounts of mycotoxins (ppb) in
some cases. In this respect. F.semitectum and F. roseum
produced zearlenone mycotoxin onto infected seeds of
cv.Giza-86 and c¢v.Giza-89 while. R. solani and F.
moniliforme were not able to produce Zearlenone
mycotoxin onto cotton seeds of both tested cvs. As for
fumonisins mycotoxins. only F. moniliforme produced onto
infected seeds of Giza-86 and cv.Giza-89. In addition. no
one of the four tested isolates was able to produce
aflatoxins onto infested cotton seeds, meanwhile 1t is
pronounced that aflatoxins were appeared only on naturally

contaminated cotton sceds of both tested cvs.

22- All of tested fungicides reduced the growth of all the
tested pathogens. In this respect. they reduced the linear
growth of R. solani where Premis. Maxim and Topsin-M
were the best effective fungicides. It is clear also that
Topsin-M  was the highest effective one at the
concentrations 5-400ppm followed by Premis and Maxim
at concentrations of 10-400ppm. On the other hand. Maxim
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and Primes were more effective than Topsin-M at
concentration 1ppm. Moreover, the effective fungicide in
reducing the growth of R. solani was Vitavax-T70. Also
increasing the concentration from 1 to 400ppm increased
gradually the effect of tested fungicides in reducing the
growth of R. solani where the concentration like 200 and
400 ppm were more effective than others.

23- Also, Maxim and Premis as well as Topsin-M were the
most  effective fungicides in reducing the growth of
Fusarium moniliforme. On the other hand. Rizolex-T .
Vitavax-T70 and Vitavax-T40 were less effective than the
frist three fungicides although they reduced the growth of
F. moniliforme. On the other hand. Premis followed by
Topsin-M were the highest effective fungicides in reducing
the growth of Fusarium roseum and Fusarium semitectum
more than other tested fungicides. Premis fungicide and
Topsin-M gave the highest reduction at all tested
concentrations except 1 ppm for the second.

24-  Concerning the effect of bioagents. Rizo-N and Plantguard
bioagents reduced the linear growth of all tested root-rot
pathogens comparing to un-treated one (control) where,
Rizo-N and Plantguard succeeded in reducing the linear
growth of R. solani, F. roseum, F. moniliforme and F.
semitectum to remarkable values. Moreover. Rizo-N was
better than Plantguard in its effect in reducing the linear
growth of all tested fungi.

25- As for the pathogenic potentialities of tested fungi whether

individual or in combination in presence or absence of any
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tungicidal treatment. It is clear that sowing cotton seeds of
cvs Giza-86 and Giza-89 in soil infested with any of the
pathogenic fungi whether individual or in combination in
absence of any fungicidal treatment resulted in high
percentage of dead plants. The high percentages of dead
plants were occurred with the combined inoculum of the
for tested fungi i.e.. R.. solani. F. moniliforme, F. roseum
and F. semitectum. Meanwhile, treating cotton seeds with
fungicides before sowing in infested soil with fungi
whether individual or in combination resulted in a clear
reduction in percentage of dead plants. Fungicides Topsin-
M. Premis and Maxim werc the best effective while,
Rizolex-T was the least elfective one for reduction in
pathogens.

26- Also. treating cotton seeds with fungicides before sowing
in un-infested soil resulted in the least percentage of dead
plants with superiority of Premis and Maxim over Topsin-
M. Viavax-T70, Vitavax-T40 and Rizolex-T.

27- Moreover, it could be concluded that the fungicides
Premis . Topsin-M70, and Maxim might be the best in
controlling cotton root-rot which caused by anyv of R.
solani. F. moniliforme, F. roseum or F. semitectum and in
case of the combined infection of them. Disease incidence
on Giza-89 cv. in most treatments was lower than its
corresponding values on (3i7a-86 .

28- On the other hand. treating cotton seeds of Giza-86 or
(i7za-89 cvs with commercial antagonists (Rizo-N or
Plantguard) before sowing in infested soil with pathogenic
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fungi whether individual or in combination decreased
significantly the dead plants comparing with the control. It
was clear that treating cotton seeds cv Giza-86 with Rizo-N
or Plantguard antagonists reduced the infection of cotton
seedlings to low values. Meanwhile, treating the cotton
seeds with Rizo-N was better than Plantguard in reducing
the root rot infection of cotton seedlings.

39-  Generally, it could be concluded that the commercial
antagonists whether Rizo-N or Plantguard might be useful
in controlling cotton root-rot infection caused by R. solani.
F. moniliforme. F. roseum and F. semitectum on cotton
seedlings of both cvs. Giza-86 or Giza-89

30-  Treating cotton seeds (cvs Giza-86 and Giza-89) with
certain fungicides or antagonists before sowing increased
significantly the shoot length of most resulted seedlings at
21 days old. In this respect. the highest increase in the
shoot length of resulted seedlings (cv Giza-86) was in case
of treating seeds with Rizolex-T and Rizo-N in soil infested
with F. moniliforme. Meanwhile, Rizo-N followed by
Topsin-M were the best seed treatments in increasing the
shoot lengths of cotton seedlings (cv Giza-89) in soil
infested with R. solani.

31-  Also, all sced treatments of cv Giza-89 whether with
fungicides or antagonists in soil infested with F
semitectum reduced the shoot lengths of resulted seedling
to lengths lesser than in control-1 treatment. On the other
hand, treating the cotton seeds with fungicides or
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antagonists before sowing in normal soil without
infestation (control-2) with any of tested root rot fungi
improved the shoot length of resulted seedlings in case of
Maxim, Vitavax-T40. Rizo-N and Plantguard treatments
more than other treatments and control. In general,
Rizolex-1 and Maxim were the best tested fungicides in
increasing the shoot lengths of resulted seedlings of cv
Giza-86 while, Rizo-N. Topsin-M and Vitavax-170 were
the best in case of cv Giza-89.

32-  Also, treating cotton seeds cv Giza-86 with fungicides or
antagonists before sowing in infested soil with tested
pathogenic fungi reduced significantly the root length, and
dry weight of resulted seedlings in most cases of treatments
comparing with un-treated seeds in infested soil with tested
fungi (control-1). However, some fungicides treatments
increased the seedlings root length like Premis seed
treatinent with soil infested with R. solani and soil infested
with F. semitectum. As well as. therc was a clear increase
in root length in case of Maxim and Vitavax-T70 and
Plantguard seed treatments before sowing in soil infested

with F. semitectum.

33-  Also. treating cotton seeds with fungicides or antagonists
before sowing in normal soil without infestation with any
of pathogenic fungi (control-2) improved the root length of
resulted seedlings more than un-treated seeds in normal soil
(control-1). On the other hand. treating the cotton seeds cv
Giza-89 with Topsin-M fungicide before sowing in infested

soil with R. solani or F. moniliforme only increased the
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root length of resulted seedlings comparing with other
fungicides or antagonists treatments. Meanwhile. all seed
treatments with fungicides or antagonists before sowing in
infested soil with F. semitectum decreased the root lengths
of resulted seedlings to lengths lesser than that of control-1
treatment. On the other hand, seed treatment with Rizolex-
T was the best treatment in case of infested soil F. roseum
in increasing significantly the root length of resulted
seedlings comparing with other treatments and control.

34-  In the same time. treating the seeds of Giza-89 with
fungicides or antagonists before sowing in normal soil
(control-2) reduced the root lengths compared to control-1
treatment. Also, treating the cotton seeds cv Giza-89 with
any of fungicides or antagonists before sowing in soil
infested with R. solani reduced the dry weight of resulted
seedlings at 21 days old. While all seed treatments with any
of tested fungicides and antagonists before sowing in
infested soil with F. moniliforme increased significantly the
dry weight of resulted seedlings comparing with control-1
treatment where Vitavax-T70, Maxim, Premis and Topsin-
M were the best seed treatments in this respect. Also, Rizo-
N and Premis were the best seed treatments before sowing
in soil infested with F. semitectum in increasing the dry
weight of resulted scedlings comparing with control-1
treatment  whereas  other  seed  treatments  reduced
significantly the dry weight of resulted seedlings. On the
other side, Rizo-N and Vitavax-T40 were the best seed

treatments before sowing in the normal soil (control-2) in
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increasing the dry weight of resulted seedlings in un-
infested soil comparing with control-1 (un-treated seeds)

.35-  On the other hand, treating cotton seeds with fungicides
and commercial bioagents reduced root rot incidence under
field conditions. Maxim and Topsin-M70 followed by
Vitavax-T70 were the best effective fungicides on reducing
root-rot incidence of tested cotton plants (cvs Giza-86 and
Giza-89) during growing seasons 2000 and 2001. Also.
Rizo- N was the best effective bioagent on reducing root-
rot incidence and increasing the survived plants of both
cotton c¢vs during the two growing seasons.

36- Meanwhile. treating cotton seceds with fungicides or
commercial bioagents before sowing for controlling root
rot pathogens increased also plant height number of
fruiting branches on growing plants. number of the opened
bolls/plant. weight of vielded cotton for each boll. cotton
vield (g)¥plant. average yield of couwon lint (g)/plant. vield
of cotton seeds (g)/plant. vield of cotton (kantar feddan).
vield of cotton lint (kantar/feddan). vield of cotton sceds
(kg/feddan) and fiber length of vielded cotton of both
cotton ¢vs (Giza-86 and Giza-89) during the two growing
seasons comparing 1o un-treated seeds (control). Generally,
Vitavax-T70. Vitavax-T40 and Rizo-N were the best sced
treatments in this respect. It is pronounced also that
Planiguard and Rizo-N were more effective than many of
tested fungicides like Maxim. Topsin-M and Rizolex-1 as

well as un-treated ones {control).
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