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ABSTRACT

£x

INTRODUCTION

Egypt like several countries is facing
many critical food problems unless concen-
trated efforts are directed to maximize the
agricultural production, The production of the
high yields requires that the soil must have
favorable physical, chemical nutritional and
biological conditions. It is worth to mention
that, good effect of organic nitrogen treatment
as well as biofertilizer inoculation led to im-
prove root and plani growth parameters. In
addition, adding organic nitrogen and bioferti-
lizer have beneficial retum to increase popula-
tion of soil microorganisms, especially in the
surface layer at root rhizosphere, that produce
substances, which stimulate plant growth
(Awad, et al, 1993). Many invcstigators
emphasized the beneficial role of organic

manures incorporated with biofertilizer to
stimulate plant growth, yicld of vegetables
among themn Abdalla, er al. (2001} on pepper;
Abou-Hussein, et al. (2002) on potatoes;
Adam, et al. (2002) on cantaloupe; Rizk, ef al.
(2003) on squash and Shams (2003) on sweet

pepper.

Proteins are formed by sequence of
amino acids. Many studies found that foliar
application of amino acids can improve the
vegetative growth and fruit quality of chilli
pepper (Maheswari et al, 2004). The fresh
extracts of Allium sativum can be used to
improve the vegetative growth of many plants
such as squash (Abou-Hussein, ef al., 1975
and Shafshak ef al ., 2004).
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The aim of the present study is to
investigate the effects of organic manure
application combined with mineral fertilizer
with or without inoculation with the bio-
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fertilizer i.e. Microbin and foliar application
with amino acids i.¢. Delfan or gailic extract
on growth, vicld and quality of sweet pepper
plants.

MATERIALS AND METHODS

Field experiments were carried out
dunng the two summer seasons of 2004 and
2005 at the Experimental Farm of the Faculty
of Agriculture, Moshtohor, Benha University,
Egypt on sweet pepper, Capsicum anmuum L.,
cv. Califomia Wonder. Sowing seeds took
place in the nursery on 15 January and trans-
planting took place on 24 th March in both
seasons,

This experiment included 18 treat-
ments which were the combination among
three factors; three N sources, two biofertilizer
treatments and three foliar spray treatments.

The N-fertilizer sources were biogas at 60 kg
N/fed., mineral fertilizer at 60 kg N as
(NH,).SO/fed. (20.5%N) and biogas at 30 kg
N/fed. + 30 kg N as (NH,),SO4/fed.

Biogas manure was obtained from the
Agric. Res. Centre, Soil and Water Res. Inst.,
Biogas training center at Moshtohor village.
The total amount of organic manure was
calculated on the basis of total nitrogen per-
centage of organic fertilizer. The chemical
composition and density of biogas fertilizer
used is presented in Table (1).

Table (1): Chemical composition and density of biogas fertilizer used for growing sweet

Parameters

Total nitrogen (N%)

"Total phosphate (P%)

The biofertilizer treatments were
without biofertilizer {Control) and inoculation
with biofertilizer (Microbin)

The treated biofertilizer containing N-
free living bacteria (Azofobacter and Azospi-
rillium) and a phosphate dissolving bacteria
(Bacillus megatherium), under the trade name
of Microbin. The source of Microbin was the
Egyptian Ministry of Agriculture, Unit of Bio-
fertilizer Production, General Organization for
Agriculture Equalization Fund (G.O.AEF.).
Inoculation with biofertilizer took place two
times, at sced sowing and at transplanting
stage. Seeds were sown in the nursery in rows
at 10 cm apart and then the biofertilizer carry-
ing bacteria was drilled on seeds (Microbin
package 400g/fed.) and then covered with the
nursery soil. Once again after nursery period,;
roots of transplants were inoculated by
dipping in a solution of biofertilizer Microbin
package 400g + 30g arabic gum + 2 liters of

tap water for about 10 minutes and then trans-
planting took place in the permanent field.

The foliar. spray treatments were
without foliar application (Control), foliar
application by Deifan (amino acids) and foliar
application by garlic extract

Plants were sprayed with Delfan
(3mlA) or garlic extract (100 g/) as fohar
application seven times at 14 day intervals,
starting 21 days after transplanting. Foliar
applications were at the rate of 200 1 per
feddan.

DELFAN is a brown liquid with pH
of 5-5.5 and specific gravity of 1.12 g/ml
Also it contains 18.4% w/w organic matter
content, 10% w/w free amino acids, 3% w/w
total nitrogen and 3% w/w organic nitrogen. It
is produced by Trade Corporation Interna-
tional Company Madrid and imported by
Tecnogreen Co.
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Garlic extract;

According to EL-Desouky et al,
(1998), the garlic extract was prepared, hence,
fresh mature garlic cloves were blended in
distilled water 100g cloves/1 liter distilled

water. Frozen and thawed two times then
filtered. Main contents of garlic extract have
been analyzed by Arid Land Agricultural
Research Unit Fac. of Agrlc Ain Shams Univ.
in Table (2).

Table (2): Some chemical constituents of garlic cloves according to Arid Land Agricultural

Research Unit,
Components

Concentration

GA;

1633 mg/100gm F.W

TIAA

Trace amount

ABA

Trace amount

Ca

1.363%

Mg

1.230%

0.181 %

Experimental design:

The experimental treatments were
arranged in a split-split plot design with 3
replicates. Each experimental plot included 4-
ridges each of 70 cm wide and 3.75 long with
plot area of 10.5 m%. Transplanting took place
in one side of the ridge in the presence of
water at 30 cm apart and each plot contained
48 plants.

The required organic manure (biogas)
fertilizer was added to soil plots before trans-
planting and then incorporated with soil par-
ticles.

The source of mineral-N fertilizer was
ammonium sulphate (20.5 % N). All experi-
mental units received equal amounts of cal-
cium superphosphate (16% P,0s) at the rate of
64 kg P,Os and potassium sulphate (48 %
K;0) at the rate of 96 kg K,0 /fed. Ammo-
nium sulphate was applied four times; 21, 40,
60 and 80 days afier transplanting as 20, 40,
20 and 20% of the required N-dose at each
time, respectively. Super phosphate was added
3 times, 50% at soil management, 25% each at
21 and 80 days after transplanting. Potassium
sulphate was added 4 times; 21, 40, 60 and 80
days after transplanting as 25% of the required
K20 dose at each time.

Data Recorded:
a) Five plants from each plot were taken at

the 3™ picking stage (100 days after
transplanting):

Plant height (cm), leaf area (cm®) per
plant and total fresh and dry weight per plant
were determined.

b) Early and total fruit yield:

1. Early yield, as kg/plot and then calculated
as ton/fed. (The sum of the first three
pickings).

2. Total yield, as kg/plot harvested allover
the season and then calculated as ton/fed.

¢) Chemical constituents of fruits

1. Reducing, non reducing and total sugars
were determined according to the method
of Shaffer and Hartman (1921). Sugar
content was expressed as mg/100g fresh
weight of fruit.

2. Ascorbic acid (Vitamin C) was estimated
as mg/100g fresh weight of fruit by using
the 2,6 dichlorophenolindophenol method
described in A 0.A.C. (1975).

Statistical analysis:

All obtained data were recorded on
plot basis and statistically analyzed according
to a split-split plot design. Duncan's Mukiple
Range Test at 5% level was used to compare
between significant freatment means, All the
obtained data were subjected to statistical
analysis of variance according to the pro-
cedure outlined by Gomez and Gomez (1984).
MSTAT-C program (1988) was used for
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RESULTS AND DISCUSSION

1. Vegetative prowth:
1.1. Effect of N-fertilizer source

Data presented in Table (3} show that
plants supplied with 30 kg organic-N + 30 kg
mingral-N, improved plant growth (plant
height, leaf area, fresh and dry weight) than
those recetved all nitrogen dose (60kg N/fed.)
either in the organic or in the mineral forms.

This trend was true in both seasons. Data also
show that the treatments which received 60kg
mineral-N came in the second rank followed
by the treatments which received 60kg orga-
nic-N with significant differences in all vege-
tative growth characteristics as a general trend
in both seasons.

Table (3): Eﬂ‘ect of N-fertilizer sources, biofertilizer and foliar spray treatments on vegetative

nlants during the Summer seasons of 2004 & 2005.

First Seasu2004

Leaf
area
cm/
plant

Fresh
3 weight
g/plant

Secn Seasnn (2005 |
Leal | preeh |

weight i '
g/plant

Plant
height
¢m

N-fertilizer sources

3371C

324.9C

126.8C | 41.92C 336.0C

60 lig mmera]-Nfred 4346B

403.1B

155.5B | 48.13B 420.2B

30 kg organie-N/fed. +30

kg mineral-N/fed. 4863A

1793A

50.75A

Biofertilizer

Without biofertilizer 3885RB

|
437.0A . :
|

146.7B | 46.08B 378.38

Biofertilizer (Microbin) 4501A

163.7A | 47.78A 417.1A

Feliar application

I Without foliar
application

149.1C { 46.08B 3gs.1C

Amino acids

163.7A | 48.50A 413.9A

1 gnrhc extract

In this connection, Abd-El-Aty
(1997) and Shams (2003) found that the addi-
tion of organic manure combined with chem-
ical fertilizers improved vegetative growth of
sweet pepper plants.

The superiority of using 50% of the
required N in the organic form and 50% in the
mineral form on vegetative growth may be
due to the favorable effect of the mineral
nitrogen on the activity of micro organisms
responsible for organic fertilizer analysis in
the soil (Follett et al., 1981).

1.2. Effect of biofertilizer

Biofertilizer moculation (Table, 3)
significantly increased vegetative growth cha-
racteristics i.c., plant height, leaf area, fresh
and dry weight over the treatments with no
biofertilizer in both seasons.

Means of the same column fowed by thc same lettsr were not sxgmﬁcandy dlffe:ed due ro DuncanMRTat 5%.

46218 | 394.2B

This superiority in plant growth by
inoculating soil and seeds with Microbin {N-
free living bacteria + Phosphorus dissolving
bacteria) is in ent with the results
obtained by Moustafa ef al. (1993) using
Bacillus and Azospirillum, Saber (1993) using
Microbin and Gomaa (1995) using Azos-
pirillum, Azotobacter and Bacillus,

The role of N-free living bacteria in
production of phytohormones and/or impro-
ving the availability and acquisition of nutria-
ents or by both, may explain the encouraged
growth of plants inoculated with these non —
symbiotic N-fixing bacteria (Barakat and
Gabr, 1998). Furthermore, Azotobacter and
Azospirillum could produce IAA and cytokd-
nins which increased the surface area per unit
root length and were responsible for root hair
branching with an eventual increase in acqui-
sition of nutrients from the soi! (Jain and
Patriquin, 1985).
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Many organic acids which arc prod-
uced by rhizosphere microorganisms are
effective in solubilizing soil phosphates
(Marschner, 1997). When phosphate dissol-
ving bacteria (PDB} are inoculated to neutral
or alkaline soils, the acid production decreases
the rhizosphere pH and consequently favoring
the solubility of calcium phosphates and
micronutrients (Follett ef al., 1981).

1.3. Effect of foliar application

From Table (3) data show that treat-
ments sprayed by Delfan as a source of amino
acids gave the highest values regarding plant
height, leaf area, fresh and dry weight with a
significant increase in both seasons.

Data Table (3) also show that the
treatments sprayed by garlic extract came in
the second rank and the treatments with no
spray came in the third rank as to their effects
on fresh and dry weight in both scasons.
These results are in harmony with those of

Shafshak e al. (2004) on squash and
Mohamed (2008) on strawberry.

1.4. Effect of the interaction between N-
fertilizer source, biofertilizer and
foliar spray treatments

From data Tables (4 and 5) it could

be concluded that, the treatment fertilized with
30kg organic-N + 30kg mineral-N, inoculated
with biofertilizer and foliar sprayed with
Delfan (amino acids) gave the highest plant
growth; leaf area, fresh and dry weight with
significant increase as compared with all other
treatments in both seasons. Regarding with
plant height results show that plant height was
increased in plants supplied with amino acids
and biofertilizer especially when N was added
as 60 kg organic or 60 kg mineral-N. How-
ever, plants received 30 kg organic-N + 30 kg
mineral-N did no differ in plant height when
sprayed with amino acids other wise treated or
not with biofertilizer.

Table (4): Effect of combination between N-fertilizer sources, biofertilizer and foliar spray
treatments of amino acids and garlic extract on vegetative growth of sweet

Characttrs

pepper plants during the summer season of 2004.
Plant height

Fresh weight

Treatments

{cm)

g/plant

Without

Without foliar
application

386G

261.8N

101.5L

biofertilizer

Amino acids

390G

3063 L

118.7J

garlic extract

395G

2828 M

1101K

Biofertilizer

Without foliar
application

390G

457K

13341

{(Microbin)

Aminp acids

M1F

3858 H

1554 FG

garlic extract

44.1F

363.2J

141.7H

60 kg mineral-N/fed.

Without

60 kg organic-N/fed.

Without foliar
application

49.1 BCDE

4185E

168.8E

biofertilizer

Amine acids

46.0 EF

37201

1457H

garlie extract

445F

4020G

1558 FG

Biofertilizer

Without foliar
application

46.3 DEF

3913H

1524 G

(Microbin)

Amino acids

49.6 ABCD

425.9CD

175.6 CD

garlic extract

455F

4088 F

159.0F

Without

Without foliar
application

46.6 DEF

393.7H

1594F

biofertilizer

Amino acids

S26A

443D

1872B

garlic extract

47.1 CDEF

4118F

173.1 DE

mineral-N/fed.

Without folinr
application

51.8 AB

4332B

1789C

30 kg organic-N/fed. +30 kg

Amina acids

52.1 AB

4658 A

1994 A

__garlic extraet | | 0L
Means of the same column folbwedhythesameletta'waenotmgmﬂcanﬂydlﬂ'md duetoDlmcanMRI‘ats%.

50.3 ABC

430.8BC

17'J'SCD
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Table (5): Effect of combination between N-fertilizer sources, biofertilizer and foliar spray
treatinents of amino acids and garlic extract on vegetative growth of sweet
r ts during the summer season of 2005,

Characters Plant Leaf area Fresh weight | Dry weight
Treatments height {(cm) o /plant g/plant g/plant
Without foliar
OF 3126 27125H 93.9M
Without application 40.0 R
.s 2 biofertilizer Aminog acids 405F 3357P 3185F 1086 K
§ E_ _garlic extract 402F 3241 Q) S 2955G 101.5L
& 3 Without foliar 340 3575 B 12497
- E Biofertilizer application 40.7F 80 ’ -
% g (Microbin) | Amino acids 45.5DE I8 M 398.5D 1482 FG
5 be garlic extract H45E 3558 N 313E 13381
gy, " :
Without foliar
B2 | wihou application 50.0 BC 4748 F 4315BC 1580E
biofertilizer Aminop acids 475 BCDE 38BS L 4173CD 137.9 HI
_garlic extract 46.5DE 40851 413.0CD 145.2 FG
Without foliar
. 4 8D .
_P‘” Biofertilizer application 472 BCDE 240 H 401.8 143.3 GH
= (Microbin) Amino gcids 50.5 AB 4833 E 438.0BC 165.9CD
%.5 garlic extract | 47.0CDE 4596 G 419.5 BCD 1500 F
& Without foliar -
& -
Z. % Without application 480 BCD 914K 4028D 149.1 FG
g & | biofertilizer | _Amino acids 53.5A 5133D 432.5BC . 1803 B
80 E _garlic extract 48.5 BCD 34473 421.5 BCD 163.2 DE
S ! Without foliar : '
70.
_%ﬁ Biofertitizer application 505 AB 52848 44458 1706 C
& (Microbin) | Amino scids 53.5A 6363 A 478.5 A 195.6 A
lic extract 50.5 AB 5162 C 4425B 163.8 CD

Means of the sarne column followed by the same letter were not significantly differed due to Duncan MRT at 5%.

Regarding to the treatment of 60kg
organic-N, the addition of biofertilizer signifi-
cantly increased leaf area, fresh and dry
weight in both seasons compared to non addi-
tion of biofertilizer. Also, foliar application
with amino acids in this case (60kg organic-N)
gave the best vegetative growth i.c. leaf area,
fresh and dry weight with significant increase
compared to foliar application with garlic
extract or without foliar application, this trend
was true in both seasons.

While by using 60kg organic-N with-
out both biofertilizer and foliar application
gave the lowest plant growth ie., leaf area,
fresh and dry weight per plant as compared
with all other treatments in both seasons.

2. Early and total yield:
2.1, Effect of N-fertilizer source

Data tabulated in Table (6) show that
treatments supplied with (30kg organic-N +

30kg mineral-N) gave the highest carly and
total yield per feddan. This increase reached
3720 and 16.05 % as an average in both
scasons for carly and total yield respectively,
followed by treatment which received 60kg N
in the mineral form with significant increase
as compared with this received all nitrogen
dose (60kg N/fed.) in the organic form. The
same trend was clear in both seasons. These
results are in harmony with those of Shams
(2003) on sweet pepper and Mohamed (2008)

on strawberry.

The superiority of adding 50% of N
in the organic form (30 kg organic-N} + 30 kg
N in the mineral form over adding all N-
fertilizer in the organic or mineral form (60 kg
N/fed) may be referred to the increase in
microorgamsms activity and adsorbing essen-
tial nutrients against leaching (Follett et al.,
1981).
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Table (6): Effect of N-fertilizer sources, biofertilizer and foliar spray treatments on early
and total yield of sweet pepper plants during the summer seasons of 2004 &

2005,
Characters First Season (2004) Second Season (2005)
Early yield Total yield Early yield Total yield
(ton/fed.) (ton/fed.) (ton/fed.) (ton/fed.)

Treatments N-fertilizer sources
60 kg organic-N/fed. 0.279C 6.999C 0.438C 7271C
60 kg mineral-N/fed. 0.355B 8316B 0.576B 8.570B

30 kg organic-N/fed. +30
mineral-N/fed. 0.435A 9.049A 0.654A 9.579A
Biofertilizer
Without biofertilizer 0.337B 7.7968B 0.551B 8.244B
Biofertilizer (Microbin) 0.375A 8.447A 0.595A 8.707A
Foliar application

Without foliar application 0.338B 7.982B 0.561B 8.336B
Amino acids 0.393A 8.377A 0.609A 8.753A
arlic extract 0.338B 8.005B 0.548C 8.337B

Means of the same column foliowed by the same letter were not significantly differed due to Duncan MRT at 5%.

2.2, Effect of biofertilizer

Data (Table, 6) show that inoculation
with Microbin gave higher early and total
vield per feddan than when no biofertilizer
was added, as shown in both seasons. The
enhancing effect of biofertilizer application
could be referred to the role of free living
bacteria on N-fixation in the soil and the role
of PDB on increasing the available-P in the
soil (Rai, 2006). Moreover, the mechanism of
microorganisms on plant growth and fruit
yield depends on producing growth promoting
substances (El-Hadad et al., 1986) and enhan-
cing nutrients uptake (Sarig et al., 1984),

Results on the favourable effect of
biofertilizer application on early and total
yield have been mentioned by Moustafa et al.
(1993) and Gomaa (1995) on tomato and
Shams (2003) working on sweet pepper
inoculated with Nitrobin and Phosphorin.

2.3, Effect of foliar application

Data Table (6) show that treatments
sprayed by Delfan as a source of amino acids
gave the highest early and total yield per
feddan with a significant increase as compared
with foliar application by garlic extract or
without foliar application, as shown in both
seasons,

The superiority of foliar application
by Delfan (amino acids) may be referred to
the role of Delfan (amino acids) content
required to proteins synthesis. Moreover, data
show that garlic extract application did not
increase early or total yield than the control
(without foliar application). Furthermore,
garlic extract application decreased early fruit
yield per feddan only in one season of this
experiment, but had a similar effect on total
fruit yicld as compared with the control, as
shown in both seasons.

2.4, Effect of the interaction between N-
fertilizer source, biofertilizer and
foliar spray treatments

Data presented in Table (7) show that,
the treatment fertilized with 30kg organic-N -+
30kg mineral-N and inoculated with microbin
biofertilizer and foliar sprayed with Delfan
(amino acids) gave the highest early and total
yield per feddan with a significant increase in
comparing to all other treatments, in both
scasons. Moreover, the plants received 30kg
organic-N + 30kg mineral-N + biofertilizer
without foliar application. or with garlic extract
came in the second rank, '

While by adding 60kg mineral-N and
spraying with amino acids without bioferti-
lizer inoculation significantly increased total
yicld per feddan in both secasons compared
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with other treatments under the same N-
fertilizer source. It could be clearly observed
that using the foliar application of Delfan
(amino acids) had a useful effect for increa-
sing total yield, while supplying with bioferti-
lizer in the presence of full dose of mineral-N
had no effect on the total yield, This result
may be due to the addition of mineral-N with
full dose inhibit the activation of biofertilizers
microorganisms (Rai, 2006).

The treatment of 60kg organic-N
without biofertilizer without foliar application
gave the lowest total yield per feddan with a

Annals Of Agric. Sc., Moshtohor, Vol. 46(4), 2008

significant difference as compared with all
treatments in both seasons. Regarding to the
treatment of 60kg organic-N, the addition of
biofertilizer significantly increased total yield
per feddan in both seasons compared to non
addition of biofertilizer. The positive effect of
biofertilizer in this case indicated that there
were no competition between plants and
microorganisms for mineral-N uptake, hence,
biogas the source of organic-N was well
decomposed, this explanation is in harmony
with Rai (2006).

Table (7): Effect of combination between N-fertilizer sources, biofertilizer and foliar spray
treatments of amino acids and garlic extract on early and total yield of sweet

pepper lantsdurin

Characters

the summer seasons of 2004 & 2005,
First season (2004)

Early yield
ton/fed

Total yield
ton/fed

Total yield |
ton/fed

Early yield
ton/fed

Without foliar

Without _application

0.260 GH

62731 0450 M 6.680 K

biofertilizer Amino acids

0243 H

6.5831 0470K 7.060 1

garlic extract

0.250H

64701 0460 L 6.8707

Without foliar

Biofertilizer application

0.256 GH

7190 H 0471 K 7440 H

60 kg organic-N/fed.

(Microbin)

" Amino acids

0.336 BCDE

8.270 EFG

059%F

3.090G

garlic exiract

0.280 GH

7.207H

049567

7520 H

3
z
g
B
k-
g

Without
biofertilizer

Without foliar
application

0.354 DEF

8.314 DEFG

0592 F

8511 EF

Amino acids

0.372 CDE

8.643C

0.592F

8.859D

__garlic extract

0.310 FG

8.217 FG

05201

8376F

Biofertilizer
(Microbin)

Without foliar
_application

0.339 EF

8.284 FFG

058G

Amine acids

0402 BCD

8.240 FG

0.612E

_ garlic extract

0.352 DEF

8197G

0564 H

| 30 kg organic-N/fed,
| +30 kg mineral-N/fed.

Without
biofertilizer

Without foliar
_application

0.388 BCDE

8.507 CDEF

0611 E

Amino aclds

0441 B

8.580CD

0.635C

0.418 BC

8.568 CDE

~0630CD

Biofertilizer
{Microbin)

_garlic extract
Without feliar

application

0429BC

9.326B

Amino acids

0.517A

9935 A

3. Fruit chemical constituents
3.1. Effect of N-fertilizer source

Concerning the effect of N-fertilizer
source on fruit quality data Table (8) show
that fruit of plants supplied with 60 kg N as
organic biogas had the highest vitamin-C,

reducing, non reducing and total sugars
content as a general trend especially in the
second season. On the other hand, plants
received 60 kg N as ammonium sulphate had
the lowest values of vitamin-C and sugars as
compared with the other N-sources, in both
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seasons. Meanwhile plants fertilized with 30
kg organic-N + 30 kg mineral-N had medium
values of fruit chemical components, as
shown in both seasons. These results are in
harmony with those of Shafshak ef af. (2007)
on squash and Shams (2003) on sweet pepper.

3.2. Effect of biofertilizer

Biofertilizer inoculation gave higher
values of fruit vitamin-C, reducing, non-redu-
cing and total sugars over control without bio-
fertilizer addition, as shown in both seasons.
These results are in harmony with those of
Abo El-Hamd et af. (2006) on strawberry.

3.3. Effect of foliar application

Treatments sprayed with Delfan
(amino acids) had high values of reducing,
non-reducing and total sugars content of fruits
with a significant increase as compared with
garlic extract or without any application in
both seasons (Table, 8). Moreover, treatments
sprayed by garlic extract or without foliar
application come in the second rank with non
significant difference in non-reducing and
total sugars in both seasons.

3.4. Effect of the interaction between N-
fertilizer source, biofertilizer and
foliar spray treatments

Data Tables (9 and 10) show that the
highest values of fruit's vitamin-C, reducing
and total sugars were obtained by using 60kg
organic-N with biofertilizer and foliar applica-
tion with amino acids as compared with all
other treatments. Adding 60kg organic-N with
biofertilizer and without any foliar application
or 60kg organicsN without biofertilizer and
foliar sprayed with amino acids had no signi-
ficant difference from each other with respect
to total sugars content of fruits in both sea-
sons.

Data also show that adding 60kg
organic-N or 30kg organic-N + 30kg mineral-
N with or without biofertilizer addition gave
similar and higher vitamin-C content of sweet
pepper fruits than all other treatments as a
general trend in both seasons. However the
treatments which supplied by 60kg mineral-N
without biofertilizer addition gave the lowest
values of fruit chemical constituctts; vitamin-
C, reducing and total sugars as a general trend
in both seasons. '

Table (8): Effect of N-fertilizer sources, biofertilizer and foliar spray treatments on fruit
chemical constituents of sweet pepper plants during the summer seasons of

First Season

Second Season (2005)

Sugars

mg/108g (F.W.)

Sugars m; F.W.)

Vitamin

Vitamin C

mg/106g Redu-

cing

Non-

C
Redu- mg/100g

Non-
R?du- Redu-
cing .

cng

Total

cing
N-fertilizer sources

103.0A

60 kg organic-N/fed.

14648 | 2494A | 180.3A |104.5A ] 154.1A

60 kg mineral-N/fed.

70.83C

127.3C | 198.2C | 175.9C }72.33C| 127.5C

I 30 kg organic-N/fed. +30 kg

mineral-N/fed.

2356B{ 17888 [8842B| 150.9B

Biofertilizer

Without biofertilizer

2224B | 177.8B 140.4B

Biofertilizer (Microbin)

233.1A [ 178.8A 148.0A

Foliarapphlication

| Without foliarapplication

2229B | 178.1A 141.4B

Amino acids

236.7A | 178.8A 148.7A
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Table (9): Effect of combination between N-fertilizer sources, biofertilizer and foliar spray
treatments of amino acids and garlic extract on fruit chemical constituents of
sweet pepper plants during the summer season of 2004,

Chrs

=

reatments reducin,

[

650 kg organic-N/fed

b 30 kg organic-N/fed. +

Without
bioferti-
lizer

Without foliar application

173.1 ABC

142.7CD | 242.0BCD

Amino acids

175.1A

144.7CD

_garlic extract

1744 AB

141.0DE | 246.3BC

lizer
(Microbin)

Bioferti-

Without foliar application

174.1AB

160.7A 261.0A

Amino acids

175.2A

1553 AB | 260.7A

garlic extract

174.6 AB

101.3 ABC

1343 EF | 2357CD |

Without
bioferti-

Without foliar application

169.2D

54.33K

130.7FG 185.0G

Amino acids

170.3CD

64.331

124.0G 188.3G

garlic extract

169.5D

59331

1277 FG 187.0G

Without foiiar application

171.8ABCD

76.33H

114.7H 191.0FG

Amino acids

173.8AB

92.33DE

143.3CD | 235.7CD

_gariic extract

171.5BCD

78.33 GH

123.7G 2020F

Without feliar applicatien

173.9AR

7933 GH

141.7CD

Amino acids

172.0ABCD

93.33D

148.7BCD

_garlic extract

1738 AB

8333 FG

1553 AB

Biofert-
ilizer
{Microbin}

30 kg mineral-N/fed.

Without foliar application

173.4ABC

88.33 DEF

149.3 BC

Aming acids

174.7AB

8733 EF

1553 AB

garlic extract

174.8 AB

BlI3FG

143 0BCD

Table (10): Effect of combination between N-fertilizer sources, biofertilizer and foliar
spray treatments of amino acids and garlic extract on fruit chemical

constituents of sweet lants during the summer season of 2005
Characters | vieamin C SllgarsN 100g (F.W.)
on-
Treatments my/100g Reducing reducin Total
& | Without | Without foliar application | 179.0ABC | 1020B | 146.5EF | 2152DEF
Z | bioferti- Amino acids 180.5AB | 1105A | 151.0D | 26135AB
3 lizer garlic extract 1795ABC | 107.5A | 1430F | 250.5ABC
§° Bioferti- | __ Without foliar application i80.5AB | 1002BC | 163.0A 263.2A
iy _Iizer ) Amino acids 181.5A 107.5A 159.0B 266.5A
(Microbin) garlic extract 180.5AB | 99.50BC | 1623AB | 261.3AB
& | Without | __Without follar application 174.5E 58.50K | 125.0G 183.5G
Z 1 bioferti- Amino acids 175.5DE | 64501 | 1250G | 189.5FG
?, lizer garlic extraet 1750E__ | 6L50JK | 1250G 186.5G
E Bioferti- | Without foliar application 176.5CDE | 75500 | 121.2G | 196.5FG
o lizer Amino acids 177.5BCDE | 92.50DE_| 148.0DE | 240.SABCD
(Microbin) garlic extract 1765CDE_| SLSOH_| 12106 | 202.5EFG
B& | Without | _ Without foliar applieation 179.5ABC | 81.50H | 143.2F | 224.5CDE
ZZ | biofert- Amino acids 178.SABCD | 96.50CD | 150.0DE | 246.5 ABC
2 E| ler garlic extract 178.5ABCD | 86.50FG | 1550C | 241.5ABCD
E E Biqrert- Without foliar application 178.5ABCD | 91.00EF | 149.5DE | 240.5ABCD
Y mmiu) Amino acids 179.5 ABC | 89.50EFG | 1590B | 2485 ABC
23 garlic extract 178.SABCD | 85.50GH | 149.0DE | 2345BCD

of the same column followed by the same letter were not significantly differed due to Duncan MRT at 5%.
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CONCLUSION

As a general conclusion . inoculating
sweet pepper sceds at seed sowing and trans-
plant roots at transplanting stage with the
biofertilizer "Microbin" and fertilizing plants
with 30 kg N in the organic form (Biogas
manure) + 30 kg N in the mineral form
(ammonium sulphate) and sprayed with amino

acids compound "Delfan", gave the highest
vegetative growth, early and total fruit yield
with the best fruit quality of sweet pepper, cv.
California Wonder when grown in clay loam
soil. Therefore, this treatment could be reco-
mmended.
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