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ABSTRACT

Under clay soil texture of plastichcuse conditions at Sakha Agric.Res. Station,
the soil was treated with different microcrganisms using in eight treatments.
Cucumber was sown on 13 January, 2004 and 2005. Seedlings of 32 days cld were
transplanted into the soil of a plastichouse. The soil treatments were as follows: (1)
control (CL). (2) Topsin (TP) 2.5 gm / L. (3) and (4) Saccharomyces composted in
chicken manure (3) (YES + CHI) and in cattle manure (4) (YES + CM). (5) and (8)
Trichoderma harzianum, composted in chicken manure (5) (TRI +CHI) and in cattle
manure (6) (TRI + CM). (7) and (8) Bacillus subtilis composted in chicken manure (7)
(BAC + CHI) and in cattle manure (8) (BAC+CM). The present study aimed to
investigate the effect of the previous treatments on growth characters and fresh yield
of cucumber and its components as well s pathogenicity study i.e. percentage of Pre,
post, and survival plant. Each plant treatment received 100mL cf it's proposed
materials three times a week and the to!zl applications were six. Accardingly, 2
complete randcmized block was used with four replicates. The obtzined resulis
indicated that (TRl + CM) gave the highest plant length, the largest leaf crez, the
biggest fresh weight and number of leaves. At the same time, (TRI+CM) and (24C +
CM) led to increase significantly the plant leaf area index. Bacterial, (BAC + CM) and
(BAC+CHI) resulted in the higher number and total yield per plant. In adcition,
significant increase of early yield was recorded by (BAC+CM), (BAC+CHI), (TRI+CM),
(TRI+CHI) and (YES+CM) respectively compared with control.

The effectiviness of treatments on controlling damping off diseases fer the host
cucumber plant was ranged from 80 to 100%.

Bacillus subtilis (BAC) and Trichoderma harzianum (TRI) compostad in cattle
manure obtained the lower percent of disease incidence than the other treatments
used including (control).

Keywords: Trichoderma harzianum, composted chicken manure, topsin, (Bac + CM),
(TRI + CM), (YES + CH1).

INTRODUCTION

Two sets of selected microbial formula named compo MAX-1
(microbial inoculant contains microbial candidates of genera,
Thermoactinomcetes phanerochareta, Chaetomium and Trichoderme) and
Compo Max-2 (microbial inoculant bacterial and yeast strains). Compo Max -
1 and 2 had powerful capabilities of controlling soil born diseases (Abdel -
Rahman and Sawan Omaima, 2003).

Bio organic Agriculture zims to protect the natural balance, therefore it
has become a necessity in greenhouses, whereas chemicals are used
iniznsively (Tuzel et al., 2001).
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In cucumber experiments, Chigaleichik ef al. (1998) treated the
greenhouse with microorganisms before planting cucumbers, and they
noticed the root systems was stimulated and developed very well. In addition,
Kioko et al. (1998) treated the soil by Bacillus sp. and they found that the root
significantly protected from the soil borne diseases through the colonized
bacteria by bacillus. The same figure was observed by Wenshi and Wu
(1998), they worked on Bacillus sp. and Trichoderma sp, they added that,
plant dry weights significantly increased when the media treated with Bacillus
and Trichoderma spp..

Maisa (2004) treated the greenhouse cucumber seedlings with Bacillus
spp. and Bacillus subtilis before transplanting. She found that damping off
and root rot soil borne diseases not exceeded 1.00% in treated plant. Also,
dry matter and chlorophyll A and B significantly increased.

Fifteen antagonistic bacteria were isolated by Hessenmuller and Zeller
(1996).. Four isolates only reduced strawberry root disease. The greatest
inhibitory activity was found by Bacillus licheniformis. \Whearis, fragariae, F.
oxysporum diseases were controlled by Bacillus subtilis in strawberries crop.
(Okayama et al,, 1991). Number of leaves buds, fruits, total weight of fruits
and average fruit weight were increased when Wange et al. (1897) treated
strawberry roots with microbial inoculation and used biofertilizers.

Abou Hussein et al. (2002) and b] studied the effect of compost i.e.
chicken manure (dry manure of extract from chicken after 48h.) and compost
(40m* and €0 m¥fed.) with two kinds of biofertilizers added to the soil
(Suspension from yeast, Pseudomornas and phosphate dissolving bacteria or
incculated with potato tuber. They found that plant height, number of leaves,
leaves fresh and cry weight, stem fresh and (ry weight were significantly
increased with chicken manure + biofertilizer treatment. Also, total yizld and
mineral nitrate content in tubers was significantly increased.

In cosmos crop, Safwat (2004) found that biofertilizer mixture of
(Azotobacter choococcum, Azospirillum lipoferum, Bacillus polymixa, Bacillus
megatherium and Pseudomonas fluorecence) with different rates of macro
elements increased vegetative growth (Plant height, stem diameter, fresh and
dry weights of shoots and number of branches / plant) compared with macro
elements alone.

ELKholi et al. (2004) compared, Azospirillum brasilence, Azoto-bacter
chroococcum and Bacillus megatherium under different levels of nitrogen.
They found that biofertilizer had significant effect on dry weight of leaves,
total soluble solid and total yield of sugar Beet. Whereas, El Etr et &l. (2004)
stated out that, Nitrogen, phosphorus and potassium uptake were increased
significantly when compost inoculated. They also found that plant dry weights
and yield were increased in pea and wheat plants.

The aim of this work was to study the ability of organic amendments
and the beneficial of microorganisms to control soil borne diseases and
increase yield and fruit quality of cucumber plants.
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MATERIALS AND METHODS

General cultural practices:

The trial was carried out in a2 walk-through plastichouse Gable
structure with tewin shape. The dimensicn of the plastichouse unit was 55
meters long, 16 meters wide and 3.5 metlers high. The plastichouse installed
at sakha Agric. Res. Station, Kafer EL-Sheikh Governorate. Speedling Trays
were filled with mixture of peat-moss and vermiculite (1:1) v/v. Cucumber
(Cucumis sativus L.) Delta star Fy hybrid seeds were sown on 13 January,
2004 and 2005 respectively. Seedlings of 32 days old were transplanted
under unheated plastichouse. The plastichouse had ten raised beds for
cultivation each was 100cm wide, 20 cm high, double rows have been
planted on each bed zt a distance of S0 cm between rows and 50 cm
between plants. Beds were supplied with four tons of compost. Drip irrigation
system was used and the other cultural practices were applied as
recommended by Ministry of Agriculture. Plants were supported vertically by
using plastic strips. Soil physical and chemical properties were tabulated in
Table (1).

Plant treatments:
Eight treatments were conducted when cucumber seedlings were
transplanted namely:
1- Control (CL)
The plant received only 100 ML of irrigation water.

Table (1): Physical and chemical properties of the plastic house soil
before conducting the cxperiments in (2004 and 2005) at

sakha.
1" season | 2" season

Physical analysis
Sand % 33.40 32.40
Silt % 28.20 29.80
Clay % 38.40 37.80
Field caparcity % 36.00 39.00
TotalCaCas % 2.00 1.70
Bulk density g/em’ 1.10 1.18
Texture class Clay Clay
Chemical analysis
PH in 1: 2.5 soil / water suspension 7.9 7.60
E.cm mbos/em at 25°C in 1:5 soil water extract 4.37 3.42
Organic matter % 3.11 2.86

2- Topsin (TP)

Topsin M70% wp, &t a concentration of 2.5 grams was diluted in one
liter and each plant received 100ML.
Preparation of the biological agents:

Iselation of microorganisms from organic manure were done by
inserting cne gram from catlle manure and chicken manure in bottels
(600mL) contzined €9mL of sterile distilled water. Bottles were shaked on
electric shaker for two hours. Dilutzd suspensions were prepared as follows:-
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One mL of suspension after a vigorous agitation was drawn and added
to 99 mL of sterile water in plugged flask, this procedure was repeated to
obtain serial dilutions 10, 10° and 10®. Media used to isolate different
groups of microorganisms, and dilutions were used for isolation are
presented in Table (2).

Table (2): The microorganisms which was isolated from different

organic manures.
Organic Fungi Bacteria Actinomycetes
No. of No. of No. of
colonies colonies colonies
ttle manure  [Trichocerma sp] 2x10™ | Bacillussp. | 2x10° - E
hiken manure |Trichocdermasp| 2 x 10 | Bacillus sp. | 6x10° jtreptoomyces sq 1 x 10

Manure Icentifica-tion dentifica-tion Identifica-tion

I
Different isolated microorganisms were grouped and stored on (NGA)
slant (Dowson 1857).

Treatments preparations:

Treatments (3) and (4) prepared as follows:-

Saccharomyces composted in chicken manure (YES + CHl) (3) and
composted also in cattle manure (YES + CM) (4) were grown in Glucose
peptone-yeast extract medium (Papavizes and Davey, 1959) for one week
and CFU were adjusted to be 30 x 10° mL.

Treatments (5) and (6) preparated as fcllows:-

The fungus Trichoderma harzianum composted in Chicken manure
(TRI + CHI) (5) and cattle manure (TRI + CM) (3) separately and grown in
Gliotoxin fermentation media for 9 days and adjusted to be 30 x 10° mL.
according to Abdel moity and Shatla (1081).

Treatments (7) and (8) preparated as follows:-

The bacterium Bacillus subtilis composted in chiken manure (7) (Bac +
CHI) and cattle manure (8) (BAC + CM) separately grown in nutrient Glucose
broth for 48hrs. The bacterial suspension was adjusted to be 30 x 10° cells
/mL.

Each cucumber plant received 100mL of the tested liquied material
according to the work plan (three times a week) and the total applications
were six times.

Measurements:
1- Vegetative growth parameters.

Plant height cm, Number of leaves per plant, leaf area cm?¥/ Plant,
leaf area index /plant and the number of branches / plant.

2- Leaves fresh weight (gm)/ plant.

3- Yield and its compoments which contained:

- Early yield (kg/ plant) for the first four pickings.

- Total fruit number / plant.

- Total yield (kg/ plant).

- Average fruit length (cm), diameter (cm) and fruit shape index.
4- Chemical composition.

- Dry weight of leaves (gm) and % of fruits.
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- Soluble solids content (SSC).

- Total chlorophyll content measured using Minolta chlorophyll Meter
spade - 501.

3- Pathogenic studies (Damping - off and root rot incidence) .

Isolation of the causal organisms:

Samples of cucumber plants showing identical symptoms of root rot
and damping off were collected washed, dried and sterilized. Surface
sterilized plant materials were dried between two sterilized filter papers. The
plant materials were cut into small pieces with sterilized scalpel and then
cultured on plane agar medium. Plates cultured were incubated at (25-28)°C.
Plates were examined periodically and the appearance mycelia were
transfered to potato dextrose agar (PDA) medium. The purified fungi were
transfered to slant of nutrient glucose agar (NGA) medium and inoculated at
28°C for 7 days. The fungal culture kept at 5 °C for further studies.
Identification:

Isclated fungi were identified according to their cultural properties and
morphological characteristics described by Gilman 1957, Barnett 1960 and
Singh 1982.

Pathogenicity test:

Inocula of the two isolates of each identified pathogen (R. Solani, F.
soleni and Scleroticm rolfsii) were prepared using the method mentioned by
Abd Elmoity (1985).

Determinations:

- Percentage of pre emergence was determined after 5, 7 and 9 days from
planting date.

- Percentage of post emergence was determined after 9, 11 and 15 days
from transplanting date.

- Fercentages of survived plants were determined after one month from
transplanting.

Accordingly, eight ireatments were designed in a complete randomized
blocks with four replicates. Five plants from each treatment were labeled for
measurement of vegetative growth parameters and yields. All data were
subjected to statistical analysis of variance according to Gomez and Gomez
(1984) using L.S.D. at 5% level.

RESULTS AND DISCUSSION

Data in Table (3) presented the effect of studied treatments on plant
height cm, leaf area cm? leaf area index %, number of shootper plant and
leaves fresh weight per plant (gm) during the two seasons. The data cleared
that, B. subtilis (BAC), T. harzianum (TRI), and saccharomyces sp. (YES)
composted in cattle and chicken manures had favourable effects on plant
(height leaf area, number of leaves) and leaves fresh weight. This favorable
effect reached to the significant level compared with topsin and control
treatments. In addition, Becillus subtilis (BAC + CM) composted in cattle
manure. cattle compost media for 7. harzianum (TRI + CM) and B. subtilis
(BAC + CM) led to significant increases of plant leaf area index in both years
of study &s shown in Table (3).
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While, T. harzianum and B. subtilis composted in chiken manure reached the
level of significance in the second year only compared with control.
Considering the number of branches per plant the data were inconsistent in
both studied years. These data agreed with the findings of chigalichik et al.
(1999), Kioko ef al. (1998) through their discussion about the root
development with biofertilizer. Safwat (2004) came to conclude the beneficial
effect of biofertilizer in growth and development of cosmos plant.

Data tabulated in Table (4) show the influence of the studied
treatments on cucumber (Cucumis sativus L.) yield and its components.
Superiority of Bacillus composted in cattle manure (BAC+CM) and B. subtilis
composted in chicken manure (BAC + CHI) gave significantly higher total fruit
number per plant followed by fungus T. harzianum composted in cattle
manure (TRI+CM) and T. harzianum composted in chiken manure (TRI+CHI)
compared with other studied treatments and control in 2004 and 2005.
Similar results were found for total yield Kg/ plant.

Regarding early yield in Table (5), data show that bacterial (BAC+CM),
(BAC+CHI), Fungial (TRI+CM), (TRI+CHI) and actinomycetal (YES+CM)
resulted in higher early yield than those of other treatments in the two years.
In addition Bacillus subllis composted in cattle manure (BAC + CM) had
the highest early yield in both seasons. Such data were confirmed proviously
by Wange ef al. (1997) and Abou Hussein et al. (2002) through this
discussion on strawberry and potato tuber respectively. With respect to
the average fruit length, all the studied treatments i.e. (YES+CHI),
(YES+Cm), (TRI+CHI), (TRI+CM), (BAC+ CHI) and (BAC+CM) gave
significantly longer fruits than the control in both years.

Table (5): leaves and fruits dry weights, soluble solid content (SSC),
Total Chlorophyll of cucumber (Cucumis sativua L.) as
affected by different soil treatments in 2004 (A) and 2005 (B)

seasons.

easurements/Leaves dry| Fruitdry Soluble Total
vreight / weight solids chlorophyll

lant (gm) % content (SSC) %
[reatments A B A B A B A B
Control CL 6.4/ 505 | 43 | 44 | 40 42 | 39.5 | 40.9
Topsin TP 62.3| 572 | 44 | 44 | 46 41 | 473 | 314
YES + CHI a7.7| 632 | 43 | 43 | 24 3.7 | 49.7 | 39.7
YES + CM 739|685 | 45 | 47 | 44 45 | 498 | 41.3
TRI+ CHI 819/ 700 | 46 | 44 | 45 43 | 499 | 414
TRI+ CM 883/ 700 | 46 | 44 | 45 4.4 | 50.1 | 45.0
BAC + CHI B9.7| 727 | 46 | 42 | 45 46 | 49.8 | 45.2
BAC + CM 92.7| 75.0 | 4.7 46 | 486 4.6 52.2 | 49.3
LSD at 5% 193/ 194 | 04 [ NS. | NS. | NS. | 64 | NS,

Meanwhile, B. subtilis composted in cattle manure (BAC+ CM) gave
Saccharomyces spp. composted in cattle manure (YES+CM) only resulted in
bigger fruit diameter. The data expressed also that Bacterial (BAC+CM),
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(BAC+CHI), Fungal (TRI+CM) and actenomycetal (YES + CM) induced
significant fruit shape index % than control.

The data of cucumber chemical analysis are tabulated in Table (5) for
the (A) and (B) seasons. Cucumber plant leaves dry weight was significantly
weighed with (BAC+CM), (BAC+CHI), (TRI +CM) and (TRI+CH]I) treatments
compared with control. While, there was rio significant effect due to the
treatments on soluble solids content (SSC) in both years. The percentage of
fruit dry weight and the total chlorophyll inconsistent in both studied years.
The data did not agree with those cf Maisa (2004) concerning the total
chlorophyll may be due to the different seasons and in turn different
environmental conditions.

The data in Table (€) show the isolation and idenrtification of the causal
organisms. The effect of different isolates were Nos, No; of R. soleni and
No, of S. rolfsii wheares F. solani isolate No, was the least destructive
one. This rapid and severe damage caused by S. rolfsii or R. solani might be
due to the synergistic action between polyglocturonase and oxalic acid
produced by pathogenic S. rolfsii as mentioned by Bateman and Beer (1664).

Table (6): Pathogenicilly test of Rhizoctonia solani, Fusarium solani and
Sclerotium rolfsii measured as pre and post cmergence
damping off as well as healthy survival of cucumber plants.

Different pathogenic isolates % pre % post Survival plant
Rhizoctonia solani 4 60 40 0.0
Rhizoctonia solani 2 50 ; S0 0.0
Fusarium solani 4 50 i 30 20
Fusarium solani 2 60 30 10
Sclerotium rolfsii 1 70 15 15
Sclerotium rolfsii 2 80 20 co
Contral 0.0 0.0 100
LSD at 5% 3.97 6.97 4.44

The tabulated data in Table (7) illustrated the combination between
cattle and chicken manures as media for different bio agents for controlling
root rot and damping off diseases. Both B. subtilis and T. harzianum
composted in cattle manure had significantly higher percent of disease
incidence than the chemical treatment and standard. At the same time,
(BAC+CHlI) and/or [ (TRI +CHI) and (YES+CM) and (YES +CHI) ceame to
reach to the significant level. The data were in line with those of Maisa
(2004), Abdel- Rahman et al. (2003) and Hessenmuller and Zeller (1885).

Table (7) Effect of different combination between organic matter and bio
agents on the controlling cf root rot and dumping off
diseases in cucumber plants under plastichouse condition.

Treatments o ntrol| Topsin |YES +| YES + | TRI+ | TR+ |BAC +|2as +|LsD at
- CL | TP |CHL| cM |[cCHI | cm | cHil | cm | 5%
9% cf disease incidence | 100 | 333 | 6 5 5 3 2 S | 137

% of efficiency o
LA ']0.0 667 | 94 | o5 | o5 | o7 | 6 | &7 | 137
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