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ABSTRACT

The microbial density in soil and rhizosphere of two

broad bean varieties Giza 2 and Rebaya 40 was estimated at

the different stages of plant growth. The results of the

investigation showed the following :

1l.

The total microbial counts, actinomycete and fungi
counts were found to be higher in the rhizosphere than
in g0il spart in all investigated samples at different

AN

stages of plant growth for the two broad bean varieties.

The rhizospheric total microbial counts increased with
the increase of plant age till the flowering stage,where
maximum counts were attained, then decreased. This was

true for both broad bean varieties.

The rhizosphere effect (R/S ratio) on the total microbial
counts and the R/S ratio of Fungl counts were higher in
Rebaya 40 than Giza 2 in the early stages of plant growth
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up to the flowering stage. The opposite was found in

the later stages of plant growth.

4- The R/S ratio of actinomycets counts was found to be

positive, but not very high, for both the two broad bean

varieties.

5= The number of nodules and their dry weight increased with
the increase of plant age up to the late pod-formation stage
then decreased. Both the broad bean varieties showed the sare

trend.

INTRODUCTION

The rhizosphere of the growing plants was found ic
affect the quantity and quality of soil microflora by many
earlier investigators including Micer (1956), Naim et 2l.,
(1957), Lauw and Webley (1959), Mahmoud et al. (1964),
Abdel-Hefez (1966), El-Mofty (1970), Hanafy (1972) and
El-S8aid (1976).

liicrobial differences in the rhizosphere of different

crop varieties were recorded by many investigators including
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Adati (1939), Timonin (1940), Clark (1940), Zukovskaya
(1941), Naim et al. (1957).

-~
Stage of plant growth was found to affect the rhizog-

pheric populations by many investigators including Katznelgon
(1946), Katznelson et al. (1948), Micer (1956), Rovira (1956a)
Petergon (1958), Federow and Georgiv (1958), La;w and Webley
(1959), Rema Devi and Sam Raj (1966), Abdel-Hafez (1966),
Salem (1969), Shata (1969), El-Mofty (1970), Hanafy (1972)

and El-Said (1976).

This investigation was carried out to study the total
microbial count, actinomycete and fungi counts in the rhizos-
phere and soil apart from roots of iwo broad bean varieties
Giza 2 and Rebaya 40 at different stages of plant growth.
Studying nodulation of the two broad bean varieties was of
the interest of the investigators. In addition, a main target
of this investigation was to obitain rhizospheric isolates of
bacteria, actinomycetes and fungi to be used in further stu-
dies concerned with testing the antagonistic efficiency of
these isolates against cértain root~-rot pathogens.

MATERIAL AND METHODS

Two broad bean varieties namely Giza 2 and Rebaya 40
were sown in the field at the Faculty of Agriculture (Moshtohor)
during the season 1979/1980.
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Samples of the up-rooted plants and soil apart from
roots were obtained from the field experiment at the differ-
ent stages of plant growth for microbiological determina-
tions. The plate count procedure (Allen, 1949)‘was used
for microbial enumeration. Soil extract agar (Hshmoud,
1955) was used for total microbial count. Jensen's agar
medium (Jensen, 1930) was used for Actinomycetes count.
lartin's agar medium (Martin, 1950) was used for fuﬁgi

count.

The number of nodules and their dry weight, were
estimgted at the different stages of plant growth for
voth the two broad bean varieties. The dry weight of
nodules was determined after exposing to 70°C for 48

hourg.

RESULTS AND DISCUSSION

Total microbigl count in soil and rhizosphere of two

broad bean varistieg Giza 2 and Rebaya 40 at different

stages of plant growth:

The average plate count of the total microbial flora

per gram dry welight, of the rhizosphere soil of the two broad
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bean varieties and soil apart at the different stages of

plant growth is recorded in Table (1).
-

Data in Table (1) show that the total microbial count
of the soil apart in seven suocessive determinations which
coincided with the different stages of plant growth from
seedling up to maturity was 70.46, 38.62, 21.06, 58.26,
39.73, 35.5 and 19.55 millions per gram dry weight of soils.
Tﬁeee counts were lower than that of rhizosphere counts,
which were found to be in Giza 2 in the order of 104.55,
82.55, 52.36, 239.32, 189.87, 73.17 and 83.30 and for Rebaya
40 were 141.16, 158.55, 89.51, 237.96, 132.47, 69.15 and
34.35 millions per gram dry weight. This indicate the effsc%
of the plant roots on the proliferation of eoil wicroorga-
nisems. Root exudations and plant debris provide soil micro~
orgenigas with additional nutrients which acts as source of
energy and constituents required for bullding new wmicrobisl

cells.

The total microblal count of the rhizosphere reachesd
the maximum, 239.32 and 237.96 uillions per gram dry weight
for Giza 2 and Rebaya 40 respeotively, during the fiowering
stage. This result is in agreement with the findinge of
Rema Devi and Sam Raj (1966), Salem (1969) and Shata (1969).
It is well known that during the flowering stage, plante are
at thelir optimum physiological activities, and this wmay affect



Table (1): Total microbial flora in soil and rhizosphere
of two broad bean varieties, Giza 2 and Rebays
40, at different stages of plant growth during
the season 1979/1980.

Date of sampling Soil Giza 2 Rebays 40
(Stage of plant counts
growth) x 106 Rhizos- JR/S |Rhizos- R/S
phere x 10 phere
x 10
25/11/79 Seediing 70.46 104.55 1.481 141.16 2,00
8/12/79 Tillering 38.62 82.55 2.141 158.55 | 4.10
stage

12/1/80 Starting of | 21.06 52.36 2.49| 89.51 | 4.25

Flowering
2/2/80 Flowering &
start pod-formation 58.26 239.32 4.111 237.96 | 4.08
23/2/80 Pod-formationd 39.73 189.87 4.78] 132:47 | 3.33
3/4/80 Late pod-

fomaf;io_n 35.50 73.17 2.06 69.15| 1.95
¢4/ 4/80 daturity 19.55 ©83.30 4.26] 34.35] 1.76

x Date of sowing. 10/11/1979
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- the quantity and quality of root exudations that enhance
the multiplication of soil microorganisms.

The rhizosphere effect (R/S ratio) was found to be
positive (more than 1) in all investigated samples at the
different stages of plant growth for both broad bean vari-
eties. This result 1s in agreement with the findings 'of
many investigators including Micer (1956). Naim et al (1957),
Lauw and Webley (1959) Mahmoud et al. (1964), Abdel-Hafez
(1966), El Mofty (1970), Hanafy (1972) and many others.

The rhizosphere effect (R/S ratio) was higher in
Rebaya 40 than Giza 2 in the early stages of plant growth up
to the flowering stage. The opposite was obgerved in the
later stages of plant growth. Thig may be dﬁe to differences
in root exudations between the two broad bean varieties at

the different stages of plant growih.:

The R/S ratio, for both broad bean varities, increased -
with the increase in plant age up to pod-formation stage in
case of Giza 2, and flowering stage in case of Rebaya 40.

At the later étages of growth, towards maturity, Rebaya 40
showed a gradual decrease in the R/S ratio, but Giza 2 showed

a decrease followed by an inorease in the R/S ratio. The
differences in the trend of the total microbial R/S ratio for
the two broad bean varieties at the later atages of plant
growth mey be atiributed to differences in root exudations of
the two broad bean varities at the later stages of plant growth.
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Data in Table(l) ghow that total microbial counts inm
the rhizosphere of both broad bean varieties differed accord-
ing to tﬁe stage of plant growth . This reau}t is in agreement
with the findings of Katznelson (1946), Katznelson et al.
(1948). Hiéer (1956), Rovira (1956 a). Federow and Georgiv
(1958), Lauw and Webly (1959), Rema Devi and Sam Raj (1966),
Abdel-Hafez (1966), Salem (1969), Shata (1969) , El-Mofty

(1970) and Hanafy (1972).

Actinomycetes Count in Soil and Rhizosphere of two Broad bean

Varieties, Giza 2 and Rebaya 40 , at Different Stages of FPlant

Growth:

The average plate count of actinomycetes in the soil
and rhizogphere of two broad beam varieties namely Giza 2
and Rebaya 40 et the different stages of plant growth is

recorded in Table(2).

Data in Table (2) lead to the following results:
l- High actinomycete counts in the soil apart and the rhizos-
Phere of both broad bean varieties at the different stages

of plant growth. This result is in agreement with the
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- Table (2): Actinomycetes count in soil and rhizosphere of
’ two broad bean varieties,  Giza 2 and Rebaya 40,

at different stages of plant growth during the

season 1979/1980.

Date of sampling Soil Giza 2 Rebaya 40
(Stage of plant growth |x 10® | Rhizos-| R/S | Rhizos-| R/S
plxlefgs ratio ph;rfos ratio

25/11/79 Seedling stage| 10.06 11.20 | 1,11 12.54 |1.18

8/12/79 Tillering stage 7.47 9.38 | 1.25 | 8.19 |1.10

12/1/80 Starting of 9.10 12.10 1.33 18.40 2.02
flowering .

2/2/80 Flowering & 8.08 10.32 1.28 } 9.17 1.13

start of pod-formation '

23/2/80 Pod~formation 9.17 16.40 1.79 15.83 1.73

3/4/80 Late pOd- 10097 15030 1039 11049 1-05
formgtion

24/4/80 Katurity 4.94 14.78 § 2.99 9.75 |1.97

x Date of sowing 10/11/1979



-0~
results of Abdel-Hafez (1962), Ibrahim (1964) and Shata
(1969) who recorded high densities of actinomycetes either

in fertile or deteriorated Egyptian soil.

2- The rhizosphere effect on the actinomycete counts(R/S
iatio) was found to be positive in all investigated samples
at different stages of plant growth for both broad bean
varieties. The actinomycetes R/S ratio at different stages
of plant growth for Giza 2 were 1l.11, 1.25; 1.33, l.28 ,
1.79, 1.39 and 2.99 and for Rebaya 40 were 1.18, 1.10, 2.02,
1.13, 1.73, 1.05 and 1.97. The positive R/S ratio obtained
with the actinomycete counts is in agreement with many
earlier investigators including Rouatt et al. (1960), and

Shata (1969).

3- The actinomycetes R/S ratio for both the two broad bean
varieties were not very high. This may be due to the fertil-
ity of soil which supplied the actinomycetes with their
necessary nutrional requirements needed for growth. Hence,
additional nutrients from roots did not show high increment

is actinomycete R/S ratio.
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Fungi counts in soil ang rhizosphere of two broad bean

varieties Giza 2 and Rabaya 40, at different stages of

-~

plant growth :

The average plate count of fungi in the soil and rhizos-

 phere of two broad bean varieties namely Giza 2 and Rebaya 40

at different stages of plant growth is recorded in Table (3).

~ Data in Table (3) Lead to the following results :

The rhizosphere effect on the fungi counts (R/S ratio) was
found to be positive in all investigated samples at the
different stages of plant growth for both broad bean
varieties. The fungi R/S ratios for Giza 2 were 2.83,
2.96, 3.72, 1. 95, 1.36, 4.04 and 2.36 and for Rebaya 40
were 3.62, 3, 45, 5.32, 2.23, 1.06, 1.33 and 1.21 at diffe-
rent stages of plant growth.

The rhizogphere effect on fungi counts (R/S ratio) was
found to be higher in the early stages of plant growth
in Rebaya 40 than Giza 2. The opposite was observed in
the later stages of plant growth. This may be due to
differences in root exudatiomsof the two Broad bean vari-

eties at different stages of plant growth.

Fungi counts in the rhizosphere and soil apart, were found
to be very low as compared to actinomycetes count, This
may be due to the fact that Egyptien soil fall in the
alkaline range (pH 8) which is not suitable for high rate
of fungi multiplication.
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Table (3) : Fungi count in soil and rhizosphere of two

broad bean varieties Giza 2 end Rebaya 40,

at different etages of plant growth during
the season 1979/1980.

?gzzngogazgiigg) Soil3 Giza 2 Rebaya 40
X 10° | Rhizosd R/S | Rhizos- R/S
PReTe3 | ratto| 2103
25/11/79 Seedling stage | 23.43 | 66.19 [2.83 | 84.70 |3.62
/12/79 Tillering stage| 27.78 | 82.17 | 2.96 | 95.78 | 3.45
121780 e e 19.79 | 73.58 | 3.72 | 105.24 |5.32
R et 34.27 | 66.94 |1.95 | 76.45 | 2.23
23/2/80 Pod-formation 43,88 59.%1 1.36 46,68 | 1.06
3/4/80 Late pod-formation37.87 |153.00 | 4.04 50.54 }1.33
24/4/80 aturity stage | 19.89 | 46.93 | 2.36 | 23.97 |1.21
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The rhizospheric fungl counts during the different
stages of plamt growth for Giza 2 were 66.19, 82.17, 73.58,
66.94, 59.71; 153.00 and 46.93 and for‘z;baya 40 were 84.70,
95.78, 105.24, T6.45, 46.68, 50,54 and 23.97 thousands per
grar dry weight of rhizospheric aoil; as campgred to that
of soil apart which were 23.43, 27.78, 19.79; 34.27, 43.88,

37.87 and 19.89 thousands per gram dry weight of soil.

The increase in fungi populatioa in the rhizosphere
‘than in the soil apart from plant roots could be atributed
t0 the rhigzosphere effect. Flant roots supply the rhizosphere
area with organic excretiom and sloughed off portions both‘
are organic matter needed for fungal multiplication. In
additiom, the carbon dioxide evoluted during the respiration
of plant and microorganisms lower the pH of the rhizosphere

area to be more suitable for fungal multiplication.

The number of modules on the 1vot of two broad bean varieties

Giza 2 and Rebaya 40 at different stages of plant growih:

The number of nodules and their dry weight of the
two broad bean varieties Giza 2 amd Rebaya 40 at different

stages of plant growth ig recorded in Table(4).
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Table (4) :

The number of nodules on the root of the two broad bean varleties

Giza 2 and Rebaya 40, at the different stages of plant growth.

Date of sampling

Giza 2

Rebaya 40

Mean number of nodules | Dry weight | Mean number of nodules per{ Dry welght
per plant of nodules plant of nodules
mg/plant

Big |Ledium|{Small | Totall Big | liediup Smalll|Total mg/plant
22/12/1979 2.75] 5.50 | 6.50 | 14.75] 126.49 2.5d 3.75| 6.75 |13.00 ]105.973
12/1/1980 4.50| 4.25 |14.00 |22.75| 174.98 4.28 5.00f 7.75 [17.00 |153.33
2 / 2/1980 5.50| 5.50 |12.00 |23.00] 196.88 5.00 6.50|12.00 |23.50 }197.50
23/2/1980 5.50| 8.00 |30.00 |43.50] 290.63 5.25| 10.75(42.00 |58.00 |358.95
15/3/1980 15.00{19.25 |65.00 [99.25] 676.90 16.25] 21.25(68.50 106.00 |757.70
3/4/1980 4.25| 6.50 [24.50 [35.35| 233.73 4.5 | 8.00[19.25 |31.75 [230.99

Date of sowing 10/11/1979.
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Data in Table (4) show that the mumber of noduless and
their dry weight increased with the inereaae of plant age
up to the atage of Late pod-formation arte? which both the
number of nodules and their dry weight decreased. This was

true for both broad bean varieties,
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