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ABSTRACT

INTRODUCTION

Sesame is one of the most important
oil seed crops. Its widely cultivated in the
tropics and subtropics. It is gaining consider-
able importance on account of its high econo-
mic value as an edible oil and in food pro-
cessing. Tumer ef al. (1985) indicated that
addition of fertilizer and organic manures has
a profound influence on the microbial popula-
tion in soils. Also, Ravikumar ef al. (2004)
and Nisha et al. (2007) reported that the bio-
fertilizer improved carbon and nitrogen mine-
ralization by promoting soil microbial acti-
vities and narrowed down C: N ratio. Effect of
bio — fertilizer on cation exchange capacity of

the soil became evident with time. Physical
structure of the soil was influenced due to the
effect of the bio ~ fertilizer in increasing water
holding capacity. Sesame crop has an impor-
tant advantage because it could be grown
under high temperature, low water supply and
low levels of other inputs as reported by
Weiss (1983) and Ashri ef al. (1989). Nitro-
gen fertilizer has a vital role in increasing
sesame production. Bio — fertilizer of nitrogen
is an important cultural practice for viable
economic production and in protection of the
environmental components from pollution.
Recently, many investigators have studied the
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impect of some bio — fertilizer from bacterial
origin, on sesame yield and its components,
such as Tiwari et al. (1995), Singh et al.
(1997) and Venkatakrishnan (1998). They
found that the application of chemical fertili-
zation (NPK) and bio - organic manure in
different combinations increased seed yield,
number of capsules pl.”, seed index and oil %.
Ghosh and Mohiuddin in (2000) reported that
the sesame yield components such as plant
height, number of branches pl.!, number of
capsules pl.”', number of sceds capsules ' seed
index and seed yield were increased by use
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influence significantly the growth yield attrib-
utes and yield over control. Thiruppathi et al.
(2001) indicated that soil application of NPK
35: 23: 23 Kg ha' and Azospirilium seed in-
oculation improved the varied growth charac-
ters, yield and yield attributes of sesame. The
increment in yield was 49.2% over recom-
mended application of NPK alone.

The present study was carried out to
investigate the effect of different bio — fertili-
zer type and different levels of mineral nitro-
gen on sesame seed and agronomic characters,

bio - fertilizer. In contrast, Ghosh (2000) seed yield and quality traits.
indicated that the use of bio — fertilizer did not
MATERIALS AND METHODS

A field experiment was conducted
during the summer seasons 2006 and 2007 at
the Shandweel Agriculture Research Station,
ARC, Sohg Governorate to study the effect of
partial replacement of chemical fertilizer by
bio — fertilizer on growth, yield, yield compo-
nents and seed quality of sesame. The experi-
ment was laid out in a randomized complete-
blocks design with a split plot treatment
arrangements with four replications in both
seasons. The plot area was 12 m’ consisting of
six rows, 4 meter long, distance between rows
was 50 cm and distance between plants within
row was 10 cm, with two plants per hill after
thinning,

The main plots were allocated for two
cultivars; namely, Shandweel3 and Toshkal,
The sub — plots were devoted to the following
fertilizer treatments;

1 -30 Kg N fed” + 24 K,0 fed" + 30 P,0,
fed (control)

2 — microben + 30 Kg N fed™ + 24 K,0 fed
+ 30 P,0;s fed™!

3 - biogen + 30 Kg N fed' + 24 K;0 fed’ +
30 P,0; fed'!

4 - microben + 7.5 Kg N fed”' + 24 Kfed! +
30 P,0s £,0 ed”!

5 - biogen + 7.5 Kg N fed” + 24 K,0 fed "' +
30 P,Os fed’

6 -microben +15 Kg N fed' + 24 K,0 fed™ +
30 P,O; fed”!

7 - biogen + 15 Kg N fed” + 24 K,0 fed™ +
30 P,O; fed”

8 - microben + 22.5Kg N fed' + 24 K,0 fed”’
+ 30 P,Os fed"

9 - biogen + 22.5 Kg N fed”' + 24 K,0 fed” +
30 P205 fed’l

10- microben + biogen + 24 K,0 fed! + 30
PA0) fad’!

Bio- fertilizer used were:

1- microbin, a mixture of phosphorus dissol-
ving and N, - fixing bacteria (4zosp-
irllium sp., Azotobacter sp., Bacillus
megatheruim var. phosphaticum, pseudo-
monas sp and Mycorrizea sp.).

2- Biogen, N, - fixing bacteria (Azotobacter
sp.). .

The bio — fertilizers produced and
distributed commercially by the General orga-
nization for Agriculture Equalization Found
ation (GOAEF), Ministry of Agriculture,
Egypt. Sesame seeds were inoculated just
before sowing with bio — fertilizer. The other
cultural practices were donc according to
recommended methods. The physical and
chemical analysis of the experimental soil in
2006 and 2007 are given in Table (1).

Data were recorded on ten random
selected plants per plot for the studied charac-
ters as follows: days to 50% flowering, plant
height, length of fruiting zone, number of
capsules pl”, capsule length, seed yield
capsules pl.”" (g), seed yield fed ' (ard) and oil
yield fed *(Kg).
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Table (1): Physical and chemical soil characteristics of the experimental field in 2006 and

2007 seasons.

Seasons

Mechanical of analysis:
Clﬂy %
Silt%
Fined sand%

Co ace sand%
Soil type
Chemical of analysis:
0.M. %
CaCO3%

Ec nrmohs/25°C
Anions m eq/L:
CO,

HCO;

CL
SO
Cations m eq/L:
Ca
Mg
Na
K
pH
Available nutrients (P. P.M):
N %

P%

K%

The quality seeds tests were conduc-
ted at Giza Agric. Res. Station and Iab. of the
Seed Technology Depart., Field Crop Res.
Instit. ARC during 2006 and 2007 seasons.

Before starting seed- lab tests, initial
moisture content and sced index(weight of
1000 sceds in g) of each seed sample were
measurcd. '

Germination test: one hundred pure
seeds of each sample were placed on Petri
dishes containing filter paper soaked with

distilied water. The Petri dishes were placed in
an incubator at 25 + 1°C for 6 days. Normal
seedlings were counted according to the inter-
national rules of (ISTA,1993). Gemination
percentage was calculated using the formula
by Krishnasamy and Seshu (1990).

numbeof normakeedlings
numbepf seedtested

vigor index was calculated using the formula

of Copeland (1976).

Gaminatiof%)=

Seed vigor index = number of seeds germinated (1st count) +

number of seeds germinated (last count)

Seed vigor index =

100

Number of days to first count Number of days to last count

Evaluation of seedlings:
Normal seedlings obtained from stan-
dard the germination test werc used for

seedling evaluation according to the rules of
thc Association of Official Seed Analysis
(AOSA,1983). Seedling shoot and root length
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were measured after 6 days of germination
test. Twenty-five secdlings from each Petri
dish were randomly selected and shoot and
root length of individual seedlings were
recorded. The shoots and roots were also dried
at 70°C for 72 h. seedling vigor index was
calculated using data recorded on germination
percentage and seedling growth according to
(ISTA,1985) by the formula given below:
Seedling vigor index = scedling length (cm)
x germination percentage

Electrical conductivity test:

The electrical conductivity of the
leachate was determined according to proce-
dures described by AOSA (1983). Four sub-
samples of 50 seeds of each cultivar were
weighed to 0.001g, placed into plastic cups
with 250 ml of distilled water, and held at
25°C. After 24 h, the electrical conductivity of
the leachates was determined using Ec meter.
The mean values were expressed in uS cm™ g'
seed weight.

Accelerated ageing:

The seeds were kept in an aging
chamber at 45°C and 100% relative humidity
for 3 days. After aging, the seeds were dried
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up in the sun and percentage survival of the
seeds was determined by standard germination
test at 25°C and the mean normal seedling
percentage was calculated according to
(AOSA, 1983).

Chemical composition:

Samples of about 50g of air dried
seeds of each genotype were randomly chosen
from two replications and fine ground for
estimating chemical composition ie. total
nitrogen was determined using Kjeldahl
Method (AOAC, 2000), crude protein was
calculated by multiplying the total nitrogen by
factor of 625. Total carbohydrates were
evaluated according to (AOAC, 2000). Crude
oil percentage was determined using Soxhlet
apparatus and hexane as solvent according to
(AOAC, 2000).

Data were statistcally analyzed accor-
ding to procedures outlined by Sendecor and
Cochen(1990). According to the homogeneity
test, the results in 2006 and 2007 were similar,
so the combined analysis of the two seasons
results were conducted.

RESULTS AND DISCUSSION

A - Morphological and yield contributing
characters:

Results in Table (2) show the effect
of sesame cultivars on agronomic characters.
Data exhibited that all the agronomic charac-
ters were not significant except days to 50%
flowering, length of fruiting zone and number
of capsules pl.". Shandweel 3 was higher than
Toshkal in number of capsules pl.”'. Whiles,

Table (2): Effect of sesame cultivars on a

Toshkal exhibited significant higher than
Shandweel 3 for length of fruiting zone. El-
Habash et al. (2007) indicated that no signifi-
cant difference were found between two
Egyptian cultivars (Shandweel 3 and Giza 32)
by application of bio — fertilizer. Moreover,
Ghosh (2000) did not find any significant
influence to the bio — fertilizer on the growth
or yield of sesame over the control.

Data in Table (3) showed that all
sesame agronomic characters were signifi-
cantly affected by partial replacement of

o .
Cultivars Dgys to 50 Yo | Plant height fruiting | Capsule
owering (cm) zone (cm) capsulespl™. | length (cm)
Shandweel 3 52.00 181.6 143 4 196.2 372
Toshka 1 51.03 184.7 147.0 191.4 3.68
LSDoos | 0.45

chemical fertilize by bio - fertilizer. The
application of macrobin + 22.5 Kg N fed™ and
biogen + 22.5 Kg N fed' gave the highest
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values followed by macrobin+15.0 Kg N fed™
and bioben + 15.0 Kg N fed™ for all studied
agronomic characters except days to 50%
flowering. The increase in these characters
may be due to the benefit role of mitrogen
fixers for enhancing plant growth through
their capacity in nitrogen fixation as well as
the effect of their metabolites secretions on
both the plant, in general, and rhizobia in
particular. In the same time, bio — fertilizers
contains free living nitrogen fixing micro-

organisms which could be participate in
supplying the growing plant partially by their
nitrogen requirement. These results are in
agreement with those used biological fertilizer
with N, - fixing and phosphate — dissolving
microorganisms. They emphasized the great
importance of it in increasing crop production
(Sayed et al, 2003; Helal and Sayed 2005,
Nour - El - Dein and Salama 2006; Abd El -
Razek and El — Sogheir 2006; El ~ habbasha
et al., 2007 and Ismail et al., 2007).

Table (3): Effect of partial replacement of chemical fertilizer by bio — fertilizer on

a

ronomic characters.

The reaction among the cultivars and
replacement of chemical fertilizer by bio —
fertilizer are presented in Table (4). Results
show no significant difference in the inter-
action between two sesame cultivars and
fertilizer treatments. The application microbin
+ 22.5Kg N fed” with both cultivars gave the
highest value followed by application biogen
+ 225Kg N fed”' of plant height, length of
fruiting zone, number of capsules pl.”' and
capsule length. Meanwhile, application of
microben + 7.5 Kg N fed” with Shandweel 3
and 30 Kg N fed" + 24 K,0 fed’ + 30 P,0s
fed! (control) with Toshkal were more
favorable for flowering. All the interactions
among the studied treatments may be the
attributed to the effect of N and P as main

~ |Daysto50] Plant Number of
Fertilizer treatments Kg fed™ % height fruiting | capsyles length
flowerin, (cm) zone (em) pr (cm)

1- 30 N + 24 K;O+ 30 P,Os (control) | 49.00 178.7 137.4 181.0 3.1
2- microben + treat. 1 50.92 180.4 393 190.5 36
3 - biogen + treat. 1 51.67 179.3 139.1 2013 36
4- microben + 7.5 Kg N fed' + 24

K0 fed” + 30 P,0; fed 50.08 1734 1378 183.0 36
5- biogen + treat. 4 50.83 176.7 142.7 180.2 3.5
6- microben +15 Kg N fed” + 24

K,O fed™ + 30 P,O fed 5242 185.8 150.5 195.6 38
7- biogen + treat. 6 5225 189.2 150.3 195.7 39
8-microben + 22.5Kg N fed' + 24

KO fed™ + 30 P,0% fed™ 53.33 1949 158.5 207.3 42
9- biogen + treat. 8 53.25 1948 1573 | 2115
10- microbentbiogen+24 K,0O fed”

+30 POy fed" 51.25 178.2 1393 1933

LSDy s 432

components of nutrients. Phosphorytation of
adenosine diphosphate (ADP) to adenosine
triphosphate (ATP), also, phosphate acts as an
activator of some enzymes, leading to enhan-
cement of the metabolism processes and for-
mation of new cells (Dhillon, 1978).

B — Seed and oil yield characters:

Data of Table (5) showed the effect of
cultivars on seed yield pl”, seed yield fed”' and
oil yield fed’. The difference between the two
cultivars were significant for all studied
characters except seed yield pI'. Cultivar
Shandweel3 recorded highest seed yield fed”
and oil yield fed'. These results are in
agreement with obtained by El — Habbsha er
al. (2007).
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Table (4): Effect of interaction between sesame cultivars and partial replacement of

Treatments

chemical fertilizer by bio — fertilizer on ag

1-30N+24 K20+ 30 PzOs (control)

2- microben + treat. 1

3 - biogen + treat. 1

+ 30 P,O¢ fed

4- microben + 7.5 Kg N fed” + 24 K,0 fed

S- biogen + treat. 4

30 P,Os fed

6- microben +15 Kg N fed™ + 24 K;0 fed” +

Shandweel 3

7- biogen +treat. 6

+ 30 P,Os fed?

8-microben + 22.5Kg N fed” + 24 K,O fed

9- biogen + treat. 8

10- microben + biogen + 24 KO fed” + 30
P,0; fed™

1- 30 N + 24 K,0+ 30 P,Os (control)

2- microben + treat. 1

3 - biogen + treat. 1

+30 PzOs fed

4- microben + 7.5 Kg N fed” + 24 K,O fed”

5- biogen + treat. 4

30 P205 fed

6- microben +15 Kg N fed” +24 K;O fed” +

7- biogen + treat. 6

30 P,O; fed

8-microben +22.5Kg N fed™ + 24 K;O fed '+

9- biogen + treat. 8

PzOs fed'l

10- microben + biogen + 24 K;O fed™ + 30

LSD at 0.05

The effect of partial replacement of
chemical fertilizer by bio—fertilizer on seed
yield pl”, seed yield fed” and oil yield fed™ are
presented in Table (6). Data indicated that
microbial inoculation used increases seed
yield pl”, seed yield fed' and oil yield fed!
over control. The increase ranged from 8.5to
35.2,4.47 t0 37.00 and 0.32 to 15.4% for seed
yield pl', seed yield fed' and oil yield fed”,
respectively. The treatment microbin + 22.5
Kg N fed” (treatment No. 8) recorded the
highest seed yield pl”, seed vield fed” and oil

yield fed" followed by biogen + 22.5Kg N fed
! (treatment No. 9). The increase in seed yield
and oil yield due to increase in attributed
characters, viz plant height, length of fruiting
zone and number of capsules pl'. Many
authors emphasised the positive effect of
inculcation with Azotobacter and Azospirillum
on yield (Chauhan ef al., 1990; Singh ef al,
1997, Venkatakrishnan,1998; Zein er al,
2000, Sayed ef al, 2003; Helal and Sayed,
2005; Nour — El — Dein and Salama,2006, and
El - habbasha ef al., 2007).
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Table (5): Effect of sesame cultivars on seed yield

ol *, seed yield fed” and oil yi

Toshka 1
LSDys

. Seed yield Seed yield, ~ Oil yield,
Cultivars g pl’ ’ ard.fed” Kp. fed’
Shandweel 3 26.1 6.7 3377

Table (6): Effect of partial replacement of chemical fertilizer by bio — fertilizer on seed

ol

ield

Treatments

, seed yield fed™ and oil yield fed”.

yield, | Kg.
ard.fed!| fed’

1- 30 N + 24 K,0+ 30 P,0; (control)

5.8 346.5

2- microben + treat, 1

6.7 347.8

3 - biogen + treat. 1

6.8 357.8

4- microben+ 7.5 Kg N fed” + 24 K,O fed” + 30 P,Os fed . 6.1

378.1

5- biogen + treat. 4

6.9 348.2

6- microben +15 Kg N fed™ + 24 K,O fed” + 30 P,O; fed . 6.8

3476

7- biogen + treat. 6

7.0 3478

8-microben +22.5Kg N fed” + 24 K;0 fed” + 30 P,Os fed”

399.9

9- biogen + treat. 8

387.6

10- microben + biogen + 24 K,0 fed ™ + 30 P,0s fed”

242.1

Results in Table (7) show the inter-
action effects among the sesame cultivars and
partial replacement of chemical fertilization
by bio — fertilization on seed vield pl”, seed
yield fed" and oil yield fed'. Data revealed
that the interaction between sesame cultivars
and fertilizer treatment had significant effect
on seed yield pl™', seed yield fed™ and oil yield
fed'. The application of microbin +22.5Kg N
fed™! (treatment No. 8) with Shandweel 3 and
Toshkalfollowed by biogen + 22.5Kg N fed
(treatment No. 9) with two cultivars gave the
highest values for those traits. Using microbin
+ 22.5Kg N fed”' (treatment No. 8) increased
shandecl3 and Toshk! seed yield pl* by 23.9
and 29.8% over control, respectively. The
same treatments increased seed yield fed”' and
oil yield fed' for shandecl3 and Toshkl
cultivars over control by 40.6, 33.8, 13.5 and
17.3%, respectively. It is noted that this
positive influence of inoculation on seed yield
and oil yield may be due to the effect of N,
fixing and phosphate dissolving microorga-
nisms presents in the used inoculums and their
role in availability of N and P through N, -
fixation and solubility of soil phosphates. In
addition, these microorganisms release growth

) © -bish maabe the plant more

healthy, due to increasing the absorbing capa-
city of root system. These results are in agree-
ment with those obtained by (El — Komy er
al., 1993; Zein et al., 2000; El ~ Doby,2002;
Sayed et al.,, 2003; Nour — El ~ Dein e al,
2005; Hanna ef al., 2005; Nour ~ El — Dein ef
al, 2006, and El - habbasha er al, 2007).
Generally using bio — fertilizer could reduce
N- mineral fertilizer and accompamied with
lower environmental pollution.

C- Seed quality characters:

Effect of sesame cultivars on seed
vigor parameters viz, seed index, standard ger-
mination %, seed vigor index, accelerated
ageing germination% and electrical conduc-
tivity are present in Table (8). Data indicated
that there were significant differences between
the two cultivars in standard germination%,
accelerated ageing germination% and elec-
trical conductivity. Meanwhile, seed index and
sced vigor index exhibited no significant
effect between Shandweel3 and Toshkl.
Shandweel3 surpassed Toshkl in standard
germination%. Where, ' Toshkal surpasscd
Shandweel3 in accelerated ageing germina-
tion % and electrical conductivity.
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Table (7): Effect of interaction betwgen sesame cultlyars and partial repl acement of chemical fertilizer by bio
— fertilizer on seed yield pl" seed yield fed” and oil yield fed .

, Seed Seed
Cv:lrts" Treatments ;li;;i, ary;f;:l 4 ?(i;y::(liqf

1- 30 N + 24 K,0+ 30 P,Os (control) 24 42 5.81 3704

2- microben + treat. 1 25.57 6.98 3598

3 - biogen + treat. 1 26,75 | 738 | 3756

& |4 microben +7.5 KgN fed'+24 K,O fed'+ 30 P,Os fed | 2354 | 481 2924
_g 5- biogen + treat. 4 2255 | 4.62 | 2370
g |6- microben +15 Kg N fed” + 24 K,0 fed” +30 P,Osfed | 25.95 | 740 | 348.2
% |7- biogen + treat. 6 2744 | 705 | 3247
8-microben +22.5Kg N fed'+24 K,O fed'+30 P,O; fed” | 3025 | 8.17 | 4203

9- biogen + treat. 8 2945 | 804 | 4140

10- microben + biogen + 24 K, O fed” + 30 P,0s fed?’ 2477 6.49 2345

1- 30 N + 24 K,0+ 30 P05 (control) 2237 | 574 | 3235

2- microben + treat. 1 2431 6.55 307.8

3 - biogen + treat. 1 2657 | 625 | 3400

4- microben + 7.5 Kg N fed'+24 K,0 fed'+30 P,Os fed | 2498 | 528 | 2839

= |5- biogen + treat. 4 2493 | 510 |.2594
2 |6- microben +15 Kg N fed” + 24 K,0 fed” +30 P,Oc fed | 27.13 | 624 | 3069
& [7- biogen + treat. 6 2784 | 690 | 291.0
8-microben +22.5Kg N fed'+24 K,O fed '+30 P,Os fed” | 29.03 | 7.68 | 379.6

9- biogen + treat. 8 2900 | 730 | 3612

10- microben + biogen + 24 K;O fed™ + 30 P,O; fed™ 2415 | 596 | 2498
LSD 0.05 188 | 044 | 0.22

Table 8): Effect of sesame cultivars on seed vx

" Standard
germination
%

Cultivars

or p arameten S.
Accelerated
ageing
germination%

Electncal
conductivity

Shandweel 3
Toshka 1

94.53

Data in Table (9) reveal the effect of
partial replacement of chemical fertilizer by
bio — fertilizer on seced vigor parameters.
Results indicated that all application treat-
ments significantly increased seed index than
control treatment. The application of microbin
+22.5Kg N fed"' (treatment No. 8) and biogen
+22.55Kg N fed' (treatment No. 9) recorded
the highest value of seed index. The effect of
fertilizer treatments was significantly obvious
effect on standard germination%, accelerated

74.91
79.45
134

33.05
33.46
0.12

ageing germination% and electrical conduc-
tivity. Adding microbin + 30Kg N fed'
(treatment No. 2) produced the highest stan-
dard germination% of the harvested seeds. It
is clear from Table (9) that the highest seed
vigor index was obtained by the chemical
application of NPK fertilizer alone (control).
Meanwhile, adding microbin + biogen to PK
chemical fertilizer recorded the highest value
of accelerated ageing germination% and elec-
trical conductivity.
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Table (9): Effect of partial replacement of chemical fertilizer by bio — fertilizer on seed

vigor parameters.

g - X 2
2 |8E | &4 z gé Iz
CINE- Bl i 558 = §
Treatments E & é } ’g ] 2-3
1- 30 N + 24 K,0 + 30 P,Os (control) 494 | 975314420 | 7738|3199
2- microben + treat. 1 534 19771 | 43.11 | 77.64 | 30.99
- biogen + treat. 1 555 19713 143.65|77.09]32.00
; 1 1
4- xfr;:;roben+7.5 Kg N fed +24 K,O fed '+30 P,0; 505 | 92281 4110 | 7742 | 34.14
5- biogen + treat. 4 521 {9250 4037|7732 | 3482
. -1 -1
6- rz:;}'oben +15 Kg N fed” + 24 K;0 fed” + 30 P,Os 516 | 9352 | 40.67 | 74.90 | 33.40
7- biogen + treat. 6 5.60 | 92.36 | 39.75 | 77.40 | 33.90
. -1 -1
8-n}1ecdr_¢l)ben +22.5Kg N fed”+24 K,0 fed '+ 30 P,Os 6.00 | 9487 | 43.18 | 7736 | 3267
9- biogen + treat. 8 6.08 | 9448 | 42.84 | 77.44 | 32.88
10- microben+biogen+24 K,O fed*+30 P,O; fed™” 532 19033 |39.12 | 78.06 | 35.75
LSD 0.05 034 | 021 | 057 1 225 | 029

The interaction between sesame culti-
vars and partial replacement of chemical
fertilizer by bio — fertilizer on seed vigor
parameters is presented in Table (10). Data
show that all studied seed vigor parameters
werc significantly effect by the interaction
between two studied factors (sesame cuitivars
x fertilizer treatments). The application of
biogen + 22.5Kg N fed’ (treatment No. 9)
with Toshkal produce the highest seed index
without significant difference from the
treatment biogen + 22.5Kg N fed™! (treatment
No. 9) with Shandweel3 or microbin +
22.5Kg N fed” (treatment No. 9) with either
Shandweel3 or Toshkal. In the other the hand,
adding microbin + 30Kg N fed” (treatment
No. 2) with Shandweel3 recorded the highest
value of standard germination% and seed
vigor index without significant difference than
the same application with Toshkal. The
highest value of accelerated ageing germina-
tion % and electrical conductivity by adding
microbin + biogen to Toshkal followed by
adding same treatment to Shandweel3. These
results are in harmony with those obtained by
Hegazy et al. (1992), Hanna et al. (2005)
Nour — El - Dein et al .(2006).

Table (11) represents the effect of
sesame cultivars on seedling characters. The
data revealed that Shandweel3 significantly
surpassed Toshkal and recorded high values
of radical length, seedling dry weight and
scedling vigor index. Meanwhile, Toshkal sig-
nificantly surpassed Shandweel3 in shoot
length.

Regarding effect of partial replacement
of chemical fertilizer by bio - fertilizer, the
data in Table (12) revealed that the application
of microbin + 30Kg N fed' (treatment No. 2)
significantly increased all studied seedling
characters except shoot length. No significant
difference was found between treatments and
control on scedling vigor index.

With respect to the interaction between
sesame cultivars and partial replacement of
chemical fertilizer by bio — fertilizer (Table
13). The treatment microbin + 30Kg N fed”
(treatment No. 2) with Shandweel3 recoded
the highest value of radical length, seedling
dry weight and seedling vigor index. Mean-
while, the control treatment with Shandweel3
recorded the highest value of shoot length.
The study of Zein et al. (2000) found that
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neither N — levels nor Azotobacter inoculation
effected germination%, but they found signifi-
cant increase in radical and shoot length due to
inoculation. In addition, study of Nour EL —
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Dein et al. (2005) indicated that inoculation of
wheat with Azofobacter or farmyard manure
addition increased seed index and seedling dry
weight.

Table (10):Effect of interaction between sesame cultivars and partial replacement of

Treatments

chemical fertilizer by bio - fertilizer on seed vig

or parameters.

1-30 N+ 24 KzO"' 30 PzOs (control)

2- microben + treat, 1

3- bitlgen + treat. 1

4- microben + 7.5 Kg N fed™" + 24 K,O
fed” + 30 P,Os fed”

5- biogen + treat. 4

+ 30 P,O; fed

6- microben +15 Kg N fed™ + 24 K;0 fed’

Shandweel 3

7- biogen + treat. 6

8-microben +22.5Kg N fed” + 24 K,O
fed'l + 30 PzOs fed'l

9- biogen + treat. 8

PzOs fed"l

10- microben + biogen + 24 K,0 fed™ + 30

1- 30 N + 24 K,0+ 30 P,0O; (control)

2- microben + treat. 1

3 - biogen + treat. 1

4- microben + 7.5 Kg N fed™ + 24 K;0
fed + 30 P,O; fed”

5- biogen + treat. 4

+ 30 P,O; fed’

6- microben +15 Kg N fed” + 24 K;0 fed™

Toshka 1

7- biogen + treat. 6

8-microben + 22.5Kg N fed” + 24 K,0
fed ™+ 30 P,0; fed™

9- biogen + treat. 8

P,0; fed”

10- microben + biogen + 24 K,0 fed™ +30

LSDat0.05

Cultivars

Radical length

Seedling dry |
I weight

3.43
3.31

Shandweel 3

3.45
3.31
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Table (12): Effect of partial replacement of chemical fertilizer by bio — fertilizer on
seedling characters.

E_| §

= = »

Treatments % g g % g ? %é

1- 30 N + 24 K;0 + 30 P,Os (control) 363 | 274 | 355 | 6216
2- microben + treat. 1 371 267 | 3.62 | 6237
3 - biogen + treat. 1 364 | 261 | 357 | 607.1
4- microben + 7.5 Kg N fed"+24 K;0 fed'+30 P,Osfed | 3.19 | 232 [ 329 | 5085
S- biogen + treat. 4 310 | 230 | 3.28 | 498.9
6- microben +15 Kg N fed " +24 K,0 fed'+30 P,O; fed’ 338 | 249 | 332 | 549.1
7- biogen + treat. 6 329 | 242 | 327 ! 5273
8-microben +22.5Kg N fed ™+ 4 K;0O fed +30 P,Os fed” | 350 | 256 | 349 | 5754
9- biogen + treat. 8 340 | 252 | 344 | 4568
10- microben + biogen + 24 K,O fed™ + 30 P,0s fed” 287 | 218 | 298 | 456.0
LSD 0.05 006 | 0.04 | 003 | 657

Table (13): Effect of interaction between sesame cultivars and partial replacement of
chemical fertilizer by bio — fertilizer on seedlin characters

Treatments

1- 30 N + 24 K;0 + 30 P,Os (control)
2- microben + treat. 1
. 3 - biogen + treat. 1
4- microben + 7.5 Kg N fed"+24 K;O fed'+30
P,Os fed
§- biogen + treat. 4
6- microben +15 Kg N fed '+24 K,0 fed'+30
P,0;s fed
7- biogen + treat. 6
8-microben + 22.5Kg N fed™+ 4 K;0 fed'+30
P,Os fed”!
9- biogen + treat. 8
IO-fx:iucroben + biogen + 24 K;0 fed™ + 30 P,0s
e
1-30 N+ 24 K20+ 30 P,O4 gcontro_ll
2- microben + treat. 1
3 - biogen + treat. 1
4- microben + 7.5 Kg N fed"+24 K,O fed"+30
Psz fed’
5- biogen + treat. 4
6- microben +15 Kg N fed"+24 K,0 fed'+30
P105 fed"
7- biogen + treat. 6
8-microben F 22.5Kg N fed'+ 4 K;O fed™+30
P,Os fed”’
9- biogen + tregt. 8

10- microbentbi ngni;?) K0 fed"+30 P,Os fed™

Shandweel 3
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From the above data bio - fertilizer
addition slightly increased studied seed vigor
parameters and all seedling characters except
shoot length. This may be attributed to the
effective role of microbial inoculation on plant
nutrion. Bahatia ef al. (1998) and Younes et
al. (2000) reported that inoculation with N,
fixing and phosphaste — dissolving microorga-

Crude oil %

Clultivars

Table (14): Effect of sesame cultivars on chemical com

Annals Of Agric. Sci., Moshtohor, Vol. 48(1), 2010

nisms may improve soil fertilizer and produc-
tion.

Data in Table (14) illustrated the
effect of sesame cultivars on the chemical
composition of seeds. Shandweel3 exhibited
significant superiority in crude oil and crude
protein (50.4% and 23.34%). Toshkal was
higher than Shandweel3 in total carbohydrate
(12.63%).

position of sesame seeds.

Crude protein %

carbohydrate%e
Shandweel 3 50.40 23.34 11.59
Toshka 1 4923 12.63

LSD0.05

Effect of replacement of chemical
fertilizer by bio - fertilizer on the chemical
composition Of seeds is presented in Table
(15). Data indicated that crude oil did not
significantly affected by the studied treat-
ments.

With respect to crude protein, adding
microbin + 30Kg N fed' (treatment No. 2)
significantly increased crude protein (23.58).
Meanwhile, the application of microbin +
bioben (treatment No. 10) exhibited the
highest value of total carbohydrate (12.63).

Table (15): Effect of partial replacement of chemical fertilizer by bio —. fertilizer on
chemical composition of sesame seeds.

protein
%

23.45

23.58

23.53

4- microben + 7.5 Kg N fed” + 24 K,0 fed” + 30 P,Os fed’

22.99

5- biogen + treat. 4

22.96

6- microben +15 Kg N fed™ + 24 K,0 fed™ + 30 P,O; fed

23.22

7- biogen + treat. 6

23.15

8-microben +22.5Kg N fed™ + 24 K,0 fed” + 30 P,0; fed”

2342

9- biogen + treat. 8

23.33

10- microben + biogen +24 K,O fed™ + 30 P,0; fed”

22.76

Results in Table (16) show the effect
of interaction between sesame cultivars and
partial replacement of chemical fertilizer by
bio — fertilizer on the chemical composition of
sesame seeds. Data revealed that crude oil did
not significantly affected by the studied
treatments with both cultivars. The highest

crude protein was obtained by adding”

microbin + 30Kg N fed” (treatment No. 2) to

04

Shandweel3,which, was significantly higher
than those given by the other treatments. On
the other hand, adding microbin + biogen
(treatment No. 10) to Toshkal produced the
highest total carbohydrate with significant
difference than those obtained by other
treatments. The absence of significant respon-

“ses for inoculation on crude oil was not in

accordance with that of Hanna ef al. (2005) as
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they found that the crude oil increased due to
Azspirillium inoculation. This contradiction
may be due to the difference in crop species.
The presence of significant difference in crude
protein and carbohydrate was similar to
studies by Zein et al (2000)on wheat crop and
Hanna et al. (2005) on sorghum as they found
that inoculation of wheat with Azotobacter
and sorghum with Azospirllum increased both
traits.

Finally, the present study recommen-
ded that microbin + 22.5Kg N fed”' + 24 K

fed' + 30 P,O; fed' gave the optimum seed
vield fed" and oil yield fed' and improved
soil chemicals. It is worthy to mention that bio
~ fertilizer inoculation can be successfully
applied in order to reduce 25% Of the amount
of the consumed chemical nitrogen fertilizer.
Rationalization the consumption of the che-
mical fertilizers by partial replacement with
bio — fertilizers has two advantages 1) save
money of expensive chemical fertilization,
and 2) protect the environment from chemical
pollution.

Table (16): Effect of interaction between sesame cultivars and partial replacement of
chemical fertilizer by bio — fertilizer on chemical composition of sesame seeds.

. Total
(,:/:lrts' Treatments Crude oil S:) ‘tl:i:: c%;rrl;zily

1- 30 N + 24 K;0+ 30 P,Os (control) 23.51 | 23.55 1147

2- microben + treat. 1 23.67 | 2371 | 1143

en |3 -biogen +treat. 1 23.61 | 2366 | 11.27
g |4 microben +7.5Kg N fed"+24 K;0 fed '+ 30 P,Os fed™ | 23.09 | 23.10 | 1161
2 |5-biogen +treat. 4 23.16 | 23.14 | 11.77
E 6- microben +15 Kg N fed” + 24 K;O fed” +30 P,Osfed | 23.24 | 23.26 | 1147
& |7- biogen + treat. 6 2319 | 2317 | 11.76
“* [8-microben +22.5Kg N fed +24 K0 fed '+30 P,0, fed” | 23.48 | 2352 | 11.65
9- biogen + treat. 8 2346 | 2342 | 11.20

10- microben + biogen +24 K;0O fed™” + 30 P,0; fed” 2285 | 22.86 | 12.27

1 30 N +24 K,0+ 30 P05 (control) 3333 | 2335 | 1221

2- microBen © tragt, 1 2344 | 2345 | 12.09

3 - biogen + treat. 1 7340 | 2342 | 1230

— [4- microben +7.5 Kg N fed” +24 K36 4730 P,0; fed” | 22.87 | 22.88 | 12.90
s |5- biogen + treat. 4 ) 2278 | 22.78 | 13.08
= [6- microben +15 Kg N fed ' +24d K;O fed” +30 P,Ostes 52 {7 [ 3317 | 1265
E 7- biogen + treat. 6 137313 (1247
8-microben +22.5Kg N fed"+24 K;O fed " +30 P,Os fed™ | 23.34 | 2331 1 12.45

9- biogen + treat. 8 2325 | 2325 | 1251

10- microben + biogen + 24 K,O fed” + 30 P,Os fed” 2265 | 2266 | 1335

LSD 0.05 0.0 nas 1022
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