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ABSTRACT

Two experiments were carried out during two successive seasons of 2006-
2007 and 2007-2008 at Kaha Experimental Station, Kalucbia Governorate.
Horticultural Research Institute on :Pepper ptants cv Sonar to study the effect of using
chicken manure at the rate of 2 m” / green house or compost at the of 1,2 and 3 m* /
green house as well as effective micro organisms (EM} and siow release fedtilizers,
urea formaldehyde {enciabein) on vegetative growth characters at 75 and 150 days
from transplanting, early and total yields, fruit characters as well as T.8.S., ascorbic
acid (Vit. C) and nitrate accumutation. Applying 3m?® of compost / green house led to
significantly increased and the highest values of plant height, number of branches and
leaves, total leaf area, fresh and dry weight of leaves and stem per plant as well as
early and total yieid/ me, fruit weight and ascorbic acid (Vit. C). However, organic
fertilizers non significantly affected on plant height in the second samples of the first
season and in the first and second samples in the second season as well as number
of branches in the second samples in the second season, fruits weight of early yield,
fruits number of total yield in the second season, dry matter percentage, T.5.S and
flesh thickness of fruit in both seasons. Application EM significantly affected and
caused the highest values of vegetative growth characters, early and total yield as
well as fruit quality followed by enciabein in both seasons. The highest total yield of
fruit were obtained with application the combined 3m? of compost with EM followed by
2 m® of compost with EM and increasing by 98% and 73%, respectively in the first
season and 67% and 50%, respectively in the second seasons as comparing with
applying 2 m? chicken manure alone. Inoculation organic fertilizers {chicken manures
or compost at different levels) with EM reduced nitrate accumulation in pepper fruits.

INTRODUCTION

Sweet pepper is (Capsicum annuum L) an important vegetable crop
grown under protected cultivation in Egypt. More than 30% of the green
houses in Egypt are cultivated with sweet pepper for export and local
consumption. Pepper fruits contain some important nutritional compounds for
hurnan feeding, especially vitamins A and C.

The addition of organic matter improved the physical, chemical and
biological properlies of soils and in tum improved the ability of plant to absorb
nutrients (Sterrett, et a/, 1982 and Harrison and Staub, 1986). Organic
manure was found to play an important role in-increasing growth, yield and its
components of many crops. Hsieh and Hsu (1994) mentioned that plant
height as well as fruit size and fruit number of pepper were significantly
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higher by application of organic manure than those with chemical fertilizer.
Ryan et al. (1985) found that organic manure gave positive and significant
increments for tomato plant height, leaf area and number of fruit per plant
These improvements were much pronounced by application of chicken
manure. The same improving effect was found by Mantagu and Goh {1990),
Warman (1990) and Giardini et al. (1992) on tomato mentioned that chicken
manure increased total yield and improved the quality of tomato fruits. El-
sheikh and Sa!ama {1997) showed that application of ¢chicken manure at 30
and 45 kg/540m? increased the growth of tomato plant (plant height and leaf
number), fruit number, early and total yield, fruit components and their
properties. The compost made of poultry manure therefore appears to be a
promising ecological altemative to classical fertilizers (Ghorbani, ef al.,2008),

The technology of effective microorganisms (EM) was developed by
Dr. Teruo Higa, the professor of the Horticulture Department of University of
the Ryukyus, Okinawa, Japan (Higa and Wididana 1991). EM is produced in
about 15countries including Japan, China, Brazil, India, U.S and about 50
countries are using or testing EM around the world. EM has also been known
by a number of other names around the world: essential microorganisms,
beneficiai microorganisims, molasses culture, etc. these effective
microorganisms consists of nitrogen-fixing, phosphate-dissolving and
photosynthetic microorganisms, vesicular-arbuscular mycorrhizas, Bacillus,
lactobacillus, yeasts and actinomycetes (Higa and Kinjo, 1991 and Higa and
Parr, 1994) which, in combination, were more effective for agricultural
purposes, humans, animals and the natural environment.

The technology of effective microorganisms (EM} has multiple
applications in agriculture. It was applied to plants through the irrigation water
{Higa and Kinjo, 1991) to enhance productivity of organic or nature-farrning
systems directly, to compost, which reduced the time required for the
preparation of this biofertilizer or as foliar application on plants {Yadav, 2000).
Effective microorganisms have been shown to improve growth, yield and
qualiity of crops over a wide range of agro-ecological conditions (Higa and
Wididana, 1981 and Higa and Parr, 1994). Effective microorganisms is
particularly effective in promcting plant growth and production under the
stress conditions such as drought, heat, insect, diseases and wher the
greatest loss in crop yield and quality can occur (Higa and Parr, 1994). Daly
and Stewart (1999) and Sangakkara and Higa (2000} found that the use of
EM increased vields of vegetables over a long pericd of time.

Also, it has a peneficial role on accelerating the mineralization
processes of organic and helps nutrient release under temperate conditions
and this enhance utility values of organic matter (Yadav, 1999 and
Sangakkara and Weerasekera, 2001). Effective microorganisms (EM) also
enhanced protein activity . {Konopiya and Higa, 2001} and photosynthesis.
(Xu, et al., 2000 and, Zarb, et al,, (2001) reported that the interaction betameen
micropes and planis could enhance the productlwty of most farming systems
significantly.

The certain microorganisms in EM culture such as photosynthetic
and N-fixing bacteria can enhance the plants photosynthetic rate, efficiency
and N-fixing capacity (Zarb, ot al., 2001).
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Slow release fertilizers is evident from several new products marketed in
recent years. The potential benefits claimed are increasing plant use
efficiency by prolonged soil reduction and fewer fertilizer application, thus
saving fertilizer and application costs (El-Aila and Abou Seed 1996). Also,
urea formaldehyde is considered one of the worlds leading nitrogen fertilizer
due to its high nitrogen content 40%, low cost and commercial. It has
however, the major limitation of easy dissotution in water and rapid
hydrolysis. These conditions cause high nitrogen losses through ammonia
volatilization.

Allen (1984) showed that single application of slow release N fertilizer
gave maximum yield production of plants. Also, Awad, et al. (1987) stated
that urea formatdehyde increased dry matter and nitrogen content of tomato
plants. However, Aziz and El-Ashry (2002) on pepper showed that coating
ammonium nitrate and urea with elementai sulphur significantly increase
ptant height, fresh and dry weight as compared with both uncoated fertilizers.

Also, Mahmoud, et al(1992) on tomato grown in the winter season
with high levels of nitrogen from 60 to 75 kgffed. as urea and urea
formaldehyde (UF} in sandy soil found fresh and dry weight as well as uptake
of tomato plants were not greatly affected. Application of organic manure
{chicken manure at high rate) combined with biofertilizer and mineral N on
pepper resulted in increased fruit length, diameter and flesh thickness. In
addition, it recorded the best values for vitamin C content, total soluble solids
percentage, dry matter. Application of organic, mineral or biofertilizer alone
had a little effect compared with mixed appiication of 2 of them or combined
application of all of them (Ghoname and Shafeek 2005).

Accumulation of nitrate in fruits has many detrimental effects on
human health. Nitrite may be accumulated from nitrate after ingestion,
causing methaemoglobinema (Wright and Davison, 1964). Fruits harvested
from application organic andfor bio-fertilizers had lower nitrate, ammoenium
and total N contents, but higher K, Fe and Zn contents than those from
untreated piants (Kostov, ef a/.,1996 and Siminis, ef af,1998).

The main objective of this investigation was to evaluate the impact of
using chicken manure, compost, EM and enciabein applications on growth,
yield and its components as well as fruit quality of sweet pepper under
greenhouse condition.

MATERIALS AND METHODS

The Experiment was conducted at Kaha Experimental Farm
,Qalubia Governorate in two successive seasons 2006-2007 and 2007-2008.
Seeds of sweet pepper cv. Sonar F1 hybrid (Takii co.,Japan) were sown in
the nursery on 17" and 15™ of July in both seasons, respectively in trays
{84cells) filled with 1:1 by volume petmpssrand vermiculite media. Seedlings
were fransplanted on 7" and 2™ of September in both seasons in the green
house. The plastic cover was local UV —treated polyethylene sheet of 7.5m
in width and 200 microns in thickness. Such plastic house was equipped with
agro-drip irrigation system.
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The physical and chemical properties of the soil under study were
presented as average in both seasons in Tables (1-2)
The chemical properties of soil were determined using the methods described
by Jackson {1962},

Table (1): Physical characteristic of experimental soil

Organic Coarse sand; Fine sand | Fine sand Clay
matter % % % % Texture
1.5% 7.43 16.77 34.88 40.92 Clay loam

Table {2): Chemical characteristic of expeﬂmental soil

[ EC H [HCOs T COs 7SO, | Ca | MN Cl [ Na [ K TP:0s[y
dsim| P" | megl meg/l | meg/l | meg/! | meq/i Mg{l Meg/l | megit i meqg/l | ppm ppm
jo1[78] 16 | 0 067 [ 138 | 1.7 | 0.7 1 1.47 | 211 ] 031 | 201 | 825 |

The experimental included 12 treatments which were the
combtnatlons of organic manure, i.e. the chicken manure at the rate 2 m'540
m? and compost treatments (at the rate of 1, 2 and 3 m* 540 m?) with sail
supplements, 1. e. wurea formaldehyde(40%N) (enciabein), effective
microorganisms (EM) or without soil addition.These effective microorganisms
consists of nitrogen-fixing, phosphate-dissolving and photosynthetic
microorganisms, vesicular-arbuscular mycorrhizas, Bacilius, lactobacillus,
yeasis and actinomycetes The Chemicai analysis of used chicken manure
and compost were presented in Table (3) as average in both seasans.

Table {3): Chemical analysis of organic sources used at experimental

period.
Erganic N P K Fe Zn | Mn | Cu [ 7| CIN T Organic
ources ) % % ppm pm_| ppm | ppm ratio %

Chicken 321 [ 073 ¢ 115 { 587316730 ) 128 | 250 | 7.5 | 1981 63.60
manure
compost 204 1094 { 080 [ 2020 ) 305 ; 170 | 1.0 ] 808 | 1946 3670

The compost, chicken manure and enciabien were added during soil
preparation. EM was added at two split doses, the first dose were applied at
the rate of 2 litre 1540m before pianting and the second dose were added at
the rate of 1 litre /540m? every two weeks after thirty day from transplanting.
Ensiabien were appiied at the rate of 40kgl540m .The basal chemical
fertilizers were applied before planting as follows: 50 kg calcium super
phosphate  (15.5%P,0s), 25kg potassium sulphat (48%  K;0),
25 kg ammonium suiphate and (20.5% N)15 kg sulphur. The chemical
fertilization were followed according the recommendation of ministry of
agricultural 100 kg ammonium nitrate (33 % N) +70 l|tre phosphoric acid (55
% P,0s) + 200 kg potassium sulphat (48% K,0)/540m* were applied via drip
irrigation - divided and fertigated weekly after planting. Other agricultural
practices were done according to the recommendation of ministry of
agriculturad.

The plot dimensions were 8m long, 1m wide and the area 6m*Seedlings
were planted 50 cm apart on the two sides of each bed. Thus, 1200 plants
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were grown per each plastic house (area of 540 mz). Each square meter
contained 2.2 plants,
Experimental design:

The experiment was conducted in three replicates in split plot design,
where organic sources presented as the main plots and soil supplements
treatments were presented as the sub plot.

Data were recorded on the foillowing characters:
Vegetative growth characters:

Four plants taken from each plot were chosen randomly 75 and 150
days after planting for measuring the following characteristics: plant height,
fresh and dry weights of stem and leaves as well as number of leaves,
number of branches and total leaf per plant, which measured by using leaf
area meter Li-3000.

Early yield were determined for three first picking. Total yield and its
component: average fresh weight of fruit per plant were determined and
calculated as Kg/m” -

Mineral nutrients:

Samples of leaves were taken at 50 days after transplanting when the
plants were flowering. Determination of N, P and K were carried out on the
ground dry materials of plants which were digested using sulfuric acid,
salicylic acid and hydrogen peroxide according to Linder (1944). Nitrogen
was determined using the micro-kejeldahl apparotus of Parnos—Wagner as
described by Van-Schouwenburg and Walinga (1978). Phosphorus was
estimated colorometically by using chlorostannous reduced
molybdophosphoric biue color method according to Chapman and Parker
(1961). Potassium was determined using the flame photometer.

Fruit quality

a-Physical properties

1-fruit length and diameter were estimated by venire caliper in cm

2-flesh thickness was measured by venire caliper in mm.

3-average weight of fruit ,g .

b-Chemical properties:

1-Ascorbic acid {vitamin C) was estimated in mg /100g fruit fresh weight

2- Total soluble solids (T.8.S) percentages determined by using
refractometer according to A. O. A. C. (1980)

3-Nitrate accumulation in fruits was determined in distilied water extracts of
dried tissue by the procedure of Cataldo et al., (1975) by using salicylic acid
and then caiculated as mg/100 gram fresh weight.

Statistical analysis:

All data were subjected to the statistical analysis and means were
compared according to the LSD test described by Snedecor and Cochran
{(1980). , .- , . . .

i .

. RESULT AND DISCUSSION

¢

Vegetative growth :
Data presented in the Tables (4-7) showed that the effect of chicken
manure and compost levels on vegetative growth characters, i.e., Number of
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leaves, fresh and dry weights of leaves and stems as well as total leaf area
per plant were significant in both season in two samples at 75 and 150 days
after planting. However, organic fertilizers non significantly affected on plant
height in the second samples of the first season and in the first and second
samples in the second season as well as number of branches in the second
sample in the second season.

it was clear that increasing the levels of compost increased the values

of vegetative gtow’(h parameters. The h:ghes+ values were obtained with
application 3m” of compost/540 m? while 1m’ compost caused the lowest
values in both seasons, It was ohserved that, no significant differences
between the values of most the studled vegetative growth characters
recorded by plant fertilized with 2m® chicken manure or 2m® of compost /
green house in two samples in both seasons.
These results are in agreement with those Hsieh and Hsu (1924) on pepper ,
El-sheikh and salama (1937) on tomatc mentioned that adding chicken
manure enhanced the plant growth. Salama and Zake. {2000) found that
plant growth parameters such as plant height, number of leaves and dry
matter content were increased by using pigeon manure at a rate of 45 ng’540
m* alone or mixed with chicken manure at a rate of 22.5 kg/540 m* dunng
irigation. Youssef, et al. {2001) mentioned that treatment with 100% organic
manure (chicken manure) alone or in combination with ammonium nitrate
resulted in taller plants than other treatments. Peyvast, et al. (2007)reported
that increasing the municipal solid waste compost (MSWC) to 150 tha-1,
plant iength, branch and fiower numbers, plant total fresh and dry weight of
green pepper can increase significantly.

On the other hand, data in Tables {4-7) revealed the effects of
supplements effective  microorganisms (EM} or wurea formaldehyde
{Enciabein) on vegetative growth characters were significant in both samples
in both seasons. Pepper plants supplied with EM gave the highest values of
vegetative growth parameters followed by enciabien(En) compared to non-
supplement,

As regard to the effects the interaction between organic fertilizers and
the supplements, (EM or ensiabein} were significant on all of the studied
growth characters in two growth samples for both seasons.

Data presented in Tables (4-7) indicated that the highest values of all
vegetative growth character were obtained when application 3m® compost
combmed with effective microorganisms (EM) foliowed by the combined of
2m’ chicken manure and EM or the combined of 2m® compost and EM,
without significant differences, in the two samples in the both seasons.
However, pepper plants fertilized by 1m® compost /green house alone had
the lowest vaiugs of veggtative growth characters of the two samples in both
seasons, It was observed that supplement of EM to 1m® compost s«gmf cantiy
mcreased the values of most, vegetatwe growth compared to fertilization by
2m’ chicken alone in the two samples in both seasons.

Application of compost with EM at the rate of 1 m’, 2m’ and 3 m* gave
the higher values of the vegetative growth parameters i.e. plant height,
number of leaves, number cf branches and total leaf area as well as fresh
and dry weight of leaves and stem per plant compared with 2 m® of chicken
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manure. The lower values were observed with application of 2m® of chicken
manure alone. The results showed the same trend during both seasons.

Table (4): Effect of organic fertilizers, effective microorganisms (EM)
and enciabein (En) on plant height, No. of branches, No. of
leaves and total leaves area/plant of sweet pepper grown in
season 2006- 2007

75 days after transplant 150 days after transplant |
Organic [Supplem PlantJ No. of | No.off Total [ Plantl No.of | No. of |Total Ioj

fertilizers | onts | heighibranchedleaves| [eafarea heighl branches| leaves /| area
{cm)] Jplant | plant cm‘lplaa (cm}| /plant | plant |em’ipia
IChicken 2m 68.2 210 | 1352; 5207 | 774 23.3 2321 | 12340
Compost 1m’ 58.6 16.1 | 11961 3311 | 753 21.9 196.1 7379
Compost 2m’ 66.6 19.1 | 145.9i 5118 | 77.9 22.8 212.2 | 11100
Cempost 3m’ 71.9 21.4 | 1687.0( 7452 | 79.8 2486 279.1 | 16850
LSD 3.52 1.72 6.94 | 2643 NS 1.54 9.34 4658
Without | 54.5 16.6 94.7 | 1924 [ 735 20.8 168.8 1 4821

EM 76.9 23.0 | 1916| 9685 | 823 25.7 283.7 | 20810

En 68.2 18.6 | 139.5| 4207 | 77.0 2341 237.1 | 10120

LSD 3.18 2.15 738 [ 1482 [ 6.28 213 16.02 | 4094

Chicken 2m[Without | 57.8 19.9 | 100.7| 2162 [ 753 21.4 1723 [ 5138
EM 78.9 246 | 1753| 9994 | 80.2 25.3 285.3 | 22880

En 67.9 18.8 | 129.7| 3466 | 76.8 23.2 2386 | 8995

Compost  [Without | 452 11.3 72.3 1123 | 69.8 21.8 134.9 2520
1m’ EM 7021 19.8 | 169.3| 6023 | 796.| 217 | 2485 | 12390
En 63.3 17.2 [ 1171 2786 [ 765 224 2049 i 6830

Compost  [Without 55.1 17.2 95.4 1867 73.5 18.5 153.1 4203
om’ EM 75.5 221 161.7] 8790 | 830 27.0 268.3 | 21670
En 69.2 17.9 | 15061 3698 | 77.2 23.0 215.1 7427

Compost  Without | 60.0 18.1 i10.3| 2545 [ 754 215 214.8 7025
3m’ E_NL 83.1 25.6 230.0[ 12930 | 86.5 28.7 332.6 | 26290
En 72.4 20.7 160.6] 6879 77.5 23.7 289.9 17240

LSD 6.36 4,30 14.75) 2964 | 12.55 4.25 32.03 8189

These results agreed with those of Higa and Wididana (1991), Higa
and Parr {1994) and Wididana and Higa {19985) who found that EM improved
the plant growth characters. This effect might be due to that EM increased
the microorganisms in the scil, which convert the ability of mobilizing the
unavailable forms of nufrient elements to available forms. Moreover, the
microorganisms produce growth-promoting substances, which increase the
plant growth characters and increased the chlorophyll and nutrient contents
by plant. It could be concluded that the causal phenomenon of these results
has been attributed also to many factors as reported by Higa and Wididana
(1991) on suppression of plant pathogens and diseases, enhanced nutrient
availabiity and-stimuiated plant growth i.e., auxin-mediated effects; Yadav
(1999) and Sangakkard and Weerasekera (2001) on releasing of nutrients
from organic matter: Kohoply& and Higa (2001} on enhanced protdin acivity
and Xu, ef al. (2001) on enhanced photosynthesis activity which increased
the plant growth characters. Gharib (2001) on cucumber mentioned that
using biofertilizer ied to a remarkable promotion effect on the growth, i.e.
stem length number of branches, number of leaves and leaf area. Ghoname
and Shafeek.(2005) on pepper reported that application of organic manure
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(chicken manure at high rate) combined with biofertilizer and mineral N
resulted in vigorous plants, expressed as plant length, number of leaves and
stems as well as shoot dry weight, in both seasons. Application of organic,
mineral, or biofertilizer alone had a littie effect compared with mixed
application of 2 of them or combined appilication of ait of them.

Table(5): Effect of organic fertilizers, effective microorganisms (EM) and
enciabein (En) on plant height, No. of branches, No. of leaves
and total leaves area/plant of sweet pepper for seasons 2007-
2008.

| 75 days after transplant 150 days after transpiant ]
Organic | Supple Plant No.of | No.of| Total Plant | No. of No. of | Total lea
fertilizers | ments height branch Iea.mas;J leaf areajheight |branchefloaves / area
{cm) s/plant | plant j cm®planiiem) | [ plant yplant cm’iplan

iChicken 2m 606} 123 | 1445 4885 887 20.8 195.3 9230
iCompost 559 111 128.0 3876 87.0 18.6 172.2 7330
i
gompost 589 124 | 1590 6238 90.2; 213 203.0 10880
m?®
Composl 637} 13.5 | 1895 8687 942 | 227 236.6 17280
Bm?
LSD NS [ §.22 [ 12.96 7434 NS NS 10.64 3503
Without | 526 9.17 | 1031 2125 826] 16.2 141.1 4088
=M 659 15.7 | 2136 11270 | 98.5] 257 2678 19620
£n 617 122 | 149.1 4370 8891 207 196.5 9832

LSD 4841 020 | 10.60 640.1 26541 1.15 11.20 3437
Chicken 2miwithout | 55.11 9.8 108.6 2408 83.21 175 150.8 4682

EM 655 153 | 1800 8665 { 955 248 ] 24181 16300
En 6131 117 | 1448 3582 | 87.3; 201 | 193.2 6706
Compcst Without | 43.5( 7.5 81.1 1202 ] 801l 13.0 | 1109 2378
1m’ EM 6351 44.3 ] 1687 7257 | 944 | 234 | 2296 | 13760
En 6081 115 | 1333 3168 8661 194 | 176.0 5854
Compost  Without | 51.8 8.7 29.4 2040 82.0 15.9 137.3 3934
2m’ EM 66.7 | 16.2 | 2239 [ 12140 [ 99.3| 266 | 267.7 | 20320
En 613 [ 124 [ 1533 4532 | 89.3] 213 | 2039 8405
Compost [Without | 60.2 [ 10.6 | 123.2 2851 853 185 | 165.3 5357
Bm? EM 67.8| 15.9 | 28t.0 | 17010 | 105.0] 278 | 331.4 | 28110
En 63.2] 13.2 ] 1543 6196 | 922 [ 219 { 243.0 | 18360

LSD 9.68| 0.41 21.20 1280 531 2.30 ; 22.39 6874

As regard to the effect of enciabein(En), it improved plant growth and
increased significantly vegetative growth characters in both seasons. These
results might be attrbuted to the simulative effect of nitrogen on the
meristmatic activity of plant tissues since nitrogen is a constituent of proteins
nucleic acid and many other important substances of plant cell
(Yagodin,1984). The data are in harmony with Awad, et al. (1987) on tomato
plant and Agiz and’ El- P(shry (2002) orr pepper plant found that' coating
ammonim nitrate and urea with elemental sulphur significantly increased
plant height, fresh and dry weight as ‘conipared with bothuncoated fertifizers.
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Yield and its components:
1 - Early and total yield:

K The present resuits in Table (8) showed that the effect of chicken
manuie and compost levels on fruit number and weight of early and total
yleldlm2 were significant in both seasons except weight of fruits for early
yield and number of fruit for totai yleldlm in the second season. increasmg
the levels of compost. increased fruit number and fruits weight/m? for eariy
and total yield. The hlghest values were obtained by applying 3m® of
compostfgreenhouse (540m?%) while the lowest values were obtained by
applying 1m It was observed that no significant differences between
applying 2m? of chicken manure and 2m’of compost/green house as effect on
fruit number and weights/m? for early and total yieid in both seasons, expect
- fruit weight / m? for total yield in the first season.
These results are in agreement with that of El-Sheikh and Salama (1997)
mentioned that chicken manure increased tomato early and total yield.
Salama and Zake (2000) on pepper reported that early yield and total yield
were increased by using pigeon manure at a rate of 45 ko/540 m’ alone or
mixed with chicken manure at a rate of 22.5 kg/540 m? during irrigation. The
increase in total yield due to such treatments -was 23% over the control
treatments. Youssef, et al. (2001) on tomto found that organic manure {25%)
+ a mineral fertilizer (75%) was the best freatment for producing early and
total yields. Ghoname and Shafeek (2005) on pepper mentioned that
application of crganic manure {chicken manure at high rate) combined with
biofertilizer and mineral N resulted in increasing number of fruits, average
fruit weight and total fruit vield per plant. Arafa and Shalabey (2007) on
pepper reported that organic manures at different levels (5 and 10 ton/fed) as
bicgas compost and compost gave significantly increase in the fresh and dry
weight of fruits per plant and per feddan as compared with the control
treatment, with significant differences between the organic manures levels.
Ramadan, et al. (2007) on tomato mentioned that the highest fruit yield was
found by 75% poultry manure plus 25% mineral fertilizer. Biofertilizer
increased significantly the total yield of tomato fruits. Lee and Liao (2007) on
pepper and Ghorbani, ef al. { 2008} on tomato™ reported that the compost
made of poultry manure therefore appears to be a promising ecological
alternative to classical fertilizers.

Concerning the effect of the supplements of effective microorganisms
{EM) or urea formaldehyde (enciabein) “En” on fruit number and fruit weight/
m? for early and total yield were significant in both seasons (Table 8).
Addition of EM caused the highest values of early and total yield followed by
ensiabein (En) as comparing with non-addition treatment in both seasons.
The effects of the interaction between organic fertilizers and the applications
of the suppiements on easly and fotal yield were significant in both seasons,
Data presented in Table (8) indicated that the highest values of fruit number
and weight for early. and total y:eldlm were ;obtained 'by. application the
combined of 3m® compost and addition EM to the soil followed by 2m® of
compost with addition EM. The highest total yield of fruit were obtained W|th
application the combined 3m® of compost with EM followed by 2 m® of
compost with EM by increasing 98% and 73%, respectively in the first season
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and 67% and 50%, respectively in the second seasons as comparing with
applying 2 m* chicken manure alone.

Tabile (6): Effect of organic fertilizers, effective microorganisms (EM)
and enciabein (En) on frash and dry weight of leaves and stem

or plant of sweet pepper grown in season (2006- 2007).
75 days after transplant 150 days after transplant
Leavey Leaves| Stem | Stem] Leaves| Leaves| Stem | Stem
Organic | Suppl- | fresh| dry fresh | dry | fresh dry fresh dry
fertilizers | emeants | weigh{ welght /| weight /| welgh{ weight{ welght 4 weight{ welght
fplant] plant{gX plant iplanﬁ fplant | plant | plant | /plant
__{a) L)) @ | (g {g) (a)
IChicken 2m 428 8.7 1485 | 259 | 1427 28.5 2273 418
Compost 1m 46.5 838 131.7 2351 1159 23.2 217.0 39.7
Compost 2m’ 51.1 10.6 138.2 | 248 1340 26.5 229.0 412 |
[Compost 3m” 8021 131 1653 | 29.4| 15201 304 | 2593 | 468
LSD 21151 2.024 16.02 | 433 1230 5.86 21.15 5.42
Without | 194.3 58 105.6 18.8| 91.19 i8.2 194.3 349
M 271.4] 164 184.2 | 32.81 1751 34.9 271.4 49.8
En 233.8] 88 148.0 H25.9 1422 284 233.8 421
LSD 12.90! 1.80 10.82 390 13158 4.02 12.90 2.97
ChickenZm™Without | 198.5, .5.2 1057 | 18.0; 952 19.0 198.5 35.8
EM 253.9) 13.0 1878 | 3341 1896 | 378 253.9 [ 476
En 2295 7.9 152.0 | 254 | 143217 286 2295141 414
Compost Without | 176.2 59 1026 | 183 70.5 14.1 176.2 31.6
1m’ M 24571 127 161.5 | 28.8 | 148.0 296 245.7 461
En 229.1 7.7 1311 | 234 1293 | 259 | 2281 41.3
Compost |Without | 184.8] 5.1 94.7 1681 879 17.6 184.8 | 33.2
_tlm3 EM 269.01 16.8 17956 [ 320 1758 34.5 269.0 48.4
n 233.2 a7 1404 | 25.0] 13858 27.7 233.2 | 419
ompost Without | 217.6 6.8 1183 | 2121 1112 222 2176 39.1
3m? Em 317.2) 228 208.1 371 1873 37.5 3172 57.1
En 243.2 9.9 168.6 | 30.0 | 15786 1.5 243,2 436
L L.SD 25807 3.60 2163 | 779 2620 804 | 2580| 593

The lowest values of fruit number and fruit weight for early and total
yield were obtamed when fertilized pepper plants with 1m® compost alone
compared with 2m° of chicken manure alone.

These resuits due to the effect of effective microarganisms (EM) on
enhancing plant growth characters which in turn improved the yield. These
result agreed with those of Higa and Wididana, (1991), Higa and Parr (1994),
Daly and Stewart {1999), Sangakkara and Marambe (1999); Sanagakkara
and Higa (2000) and Yadav (2000) who found that the use of EM increased
the yields of vegetables crops. Sangakkara (2001)working on tomato found
that the vields of the crops grown in the 3 types of organic matter and EM
increased over time, and were higher than those of crops grow under
conventional conditions.

' Moreover, it could be conciuded that the causal phenomenon of
these results has been atiribuied also to the interaction between microbes
and plants, which enhanced the plant productivity as, reported by Zarb ef al.
(2001).
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As regard to the effect of enciabein, it increased significantly early
and total vield in both seasons. The effect of enciabein might be due to the
increase of the nutrients element in the soil. This increase can encourage the
growth, which increase the photosynthetic rates. Similar results have been
found by Allen (1984) and Mahmoud, et a/.{1992) on tomato.

Tabie (7): Effect of organic fertilizers, effective microorganisms (EM)
and enciabein (En) on fresh and dry weight of leaves and

stem per plant of sweet pepper grown in seascn 2007-2008.
75 days after transplant 150 days after transplant
Leaves |Leave{ Stem Stem [Leave! Leaves] Stem [ Stem
Organic | Suppl | fresh | dry | fresh dry | fresh| dry | fresh | dry
manure |ements| weight weight] weight/ weight weighl weight 4 welght 1 welght
iplant | plant| plant | J/plant | /plan{ Piant | plant { /plant
(@) (g) (g) (g} {9) {a) {g) (9
IChicken 2m 52.2 10.4 124.9 22.2 (1247 24.9 2384 42.4
ICompost 1m’ 43.5 8.7 101.7 18.1 1044 20.9 214.7 38.2 ;
Compost 2m* 1 574 12.1 130.7 23.3 112921 258 254.5 45.3
Compost 3m’ 78.1 15.2 159.0 283 1524 305 297.7 53.0
LSD 13.28 | 2.58 3.00 0.52 111.63] 2.28 25.36 4.55
Without 30.6 6.6 75.6 13.44 | 77.4 15.5 173.5 30.9
EM 92.7 186, 186.1 33.13 1181.81 36.4 3421 1. 60.9
En 48.6 9.7 125.5 22.36 {123.8] 24.7 238.3 42.4
LSD 6.65 1.53 4.83 0.86 |10.15] 2.03 12.16 2.15
Chicken 2mithout 33.6 6.7 BB.0 153 86.4 17.3 183.1 326
ER 78.0 1511 168.3 30.0 [1674] 335 307.7 ] 548
En 44.9 9.0 120.5 214 1204 241 224.5 39.9
Compost Without 22.6 4.5 484 8.5 55.7 11.1 142.9 25.4
1m’ EM 65.8 13.14 1511 268 | 1553/ 310 2826 | 503
En 421 3.4 1G5.7 18.8 | 102.3] 204 218.5 358.9
Compost  [Without 27.0 7.2 70.7 128 | 757] 151 1676 | 29.8
2’ EM 940 | 18.8| 1881 | 335 [180.4] 361 | 347.5| B1.8
En 51.2 102 | 1335 23.8 |131.5 263 2483 | 44.2
Compost  Without 39.1 7.8 97.3 17.3 _191.64] 18.3 200.4 35.7
3m’ EM | 1332 { 2661 2369 422 12247 449 | 4308 | 787
En 56.14 11.2 142.7 254 11410 28.2 261.9 46.6
LSD 13.30 | 3.08 9.66 1.73 {20311 4.05 24.33 4.30

2-Quality of fruits:

Concerning the effect of source and levels of organic fertiiizers, data
presented in Tables (9and10) indicated that significant differences were
obtained on fruit length, diameter and weight as well as ascorbic acid
concentration of fruit in both seasons; expect fruit length in the second
season, On the other hand, the effects of sources and levels of organic
fertilizers on flesh thickness, total soluble solids (T7.S.8) and dry matter
percentage of fruit were not significant in both seasons. Increasing the levels
of compost increased the values of fruit characters The highest values of fruit
characters were obtained by fertmzed 3m® of compost while the lowest values
were obtained by applying 1m® of compost / green house in both seasons.

These results were in agreement with those of EI-Sheikh and Salama
{1997)reported that chicken manure at either or both rates increased tomatoe
fruit components and fruit properties (weight, flesh thickness, firmness, total
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soluble solids content and ascorbic acid content). Salama and Zake
(2000)repaorted that there are no significant between all treatments (pigeon
manure at a rate of 45 kg/540 m2 alone or mixed with chicken manure at a
rate of 22.5 kg/540 m2) an ascorbic acid and total soluble solids. Youssef, of
al. (2001} on tomato mentioned that fruit dimensions were highest with
organic manure alone. Organic manure (25%) + mineral fedilizers (75%) was
the best treatment for producing early and total yields as well as fruit total
soluble solids while organic manure (75%) + mineral fertilizers (25%) gave
heavier fruit weight, bigger fruit length, fruit diameter and fruit flesh thickness
than the control. Ghoname and Shafeek(2005) on pepper found that
application of organic manure (chicken manure at high rate) combined with -
biofertilizer and mineral N resulted in increased fruit length, diameter and
flesh thickness. In addition, it recorded the best values for vitamin C content,
total soluble solids percentage and dry matter. Application of organic, mineral
or biofertilizer alone had a litile effect compared with mixed application of 2 of
them or combined application of all of them. Peyvast, et al. (2007) mentioned
that increasing the municipal solid waste compost (MSWC) to 150t./ha,
vitamin C content of green pepper can increase significantly. Higher levels of
MSWC (150 and 200 t./ ha) didn't show any significant differences.

The effects of supplements (EM or Enciabein) on fruit length, diameter
and weight as well as flesh thickness, 7.5.5, dry matter percentage and
ascorbic acid (Vit.C) were significant in both seasons. Pepper plants supplied
with EM followed by enciabein (En) had the highest values of fruit characters
compared with untreated plants. _

The interaction between organic fertilizers and soil supplements on
fruit characters were significant in both seasons. Pepper plants received the
combined of compost at the rate 3m® and EM gave the highest vaiues of fruit
characters fol!owed the combined of compost at the rate of 2m® and EM
compared with 2m® of chicken manure alone. Addition 1m® of compost alone
led to decrease the values of fruit characters expect flesh thuckness which
had the lowest values by adding 2m?® chicken manure or 2m° of compost in
~first and second, respec’twely Whereas the lowest values of T.5.5 were
obtained by applying 2m® of compost in the second season.

These results were in agreement with those of Xu, et al. (2000} on
tomato reported that EM inoculation of both bokashi and poultry manure
increased photosynthesis and fruit yield. Concentrations of sugars and
organic acids were higher in fruits of pltanis given bokashi than in fruits in
cther treatments. Vitamin C concentration was higher in fruits from pouitry
manure and bokashi plots than in those from chemical fertilizer plots. EM
inocutation increased vitamin C concentration in fruits from all fertilizer
treatments.
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Table {8): Effect of organic fertilizers, effective microorganisms (EM)
and enciabein (En) on early and total yield in seasons of
2006-2007 and 2007-2008.

2006- 20007 2007- 2008

Organic | Suppt-| Early E::':z Total T:)tlac: Early E?:’g Total T!oi','
manure |ements| yield Y yield yto yleld yie y|eld ¥ie
Noim? welght No/m? welght No/m? woight Nofm? wolght
) Kgim® kg /m? kg Im* kg /my’
Chicken 2m” 50.4 43 [1369] 118 26.5 2.5 109.3 10.0
Compost 1m 41.8 3.7 | 1151 9.9 23.7 2.5 97.6 9.5
Compost 2m 49.2 4.1 132.6 11.2 28.0 2.7 105.3 10.2
Compast 3m 57.4 48 |154.8] 13.0 32.0 3.0 107.3 11.2
- ILSD 4.79 0.33 | 539 0.37 2.24 N.S N.S. 0.98
Without| 36.8 3.1 101.5 8.5 18.1 1.8 843 8.5
EM 65.5 54 | 174.2 147 39.2 3.8 124.5 12.4
En 459 40 | 1289] 111 25.4 2.4 102.0 9.8

LSD 2.15 0.21 2.56 0.25 1.78 0.35 9.36 0.53
. [Chicken 2m Without | 35.7 3.1 101.6 8.6 19.0 1.8 89.8 85

EM 68.8 59 | 179.5 15.2 36.7 35 119.3 11.5

En 46.9 3.9 129.6 11.0 23.8 23 103.8 9.9
Compostim’ Without | 35.3 3.1 94.2 8.1 16.3 2.3 78.1 8.3
EM 50.8 4.3 141.2 12.0 33.0 3.2 119.5 11.1

En 39.3 36 109.9 9.6 21.7 2.1 95.1 8.1

Compost 2miWithout| 36.3 3.0 98.9 8.4 16.8 1.6 78.8 7.6
: EM 66.9 5.4 176.3 14.8 40.6 4.1 131.7 | 128
En 44.4 3.7 122.6 10.4 26.7 2.5 105.3 10.1

ICompost 3Imiwithout] 397 3.2 111.2 8.9 20.3 1.8 90.4 9.6
EM 75.5 6.2 198.7 16.9 46.4 4.5 148.3 14.2

En 57.0 5.0 153.9 13.2 29.4 2.7 103.9 9.9

LSD 4.20 043 | 512 0.50 3.56 0.71 18.72 1.07

It is concluded that both fruit quality and vield could be significantly
increased by EM inoculation of the organic fertilizers and application directly
to the soil.

Nitrate accumulation:

The resuits in Table (§ and10) indicated nitrate accumulation in fruit of
pepper plants significantly affected with the application of organic fertlizers in
both seasons. The highest values of nitrate were recorded by plants fertilized
with 3m® of compost in both seasons.

Regarding to the effect of the supplements (EM or EN) on nitrate
accumulation in fruit was significant in both seasons. The highest values of
nitrate were obfained with applying enciabein (En) in both seasons.
Concerning the interaction between organic fertilizers and the supplements
{EM or En) data presented in Table (11) indicated that the values of nitrate
significantly affected by the interaction in both seasons. The highest values of
nitrate were obtained by the combined of 3m® of dompost with enciabeift in
both seasons The lowest values of nitrate were recérded by plants fertilized
by 1m® of compost alone in both seasons. From these results it was observed
that EM reduced nitrate accumulation in fruits of pepper plants.
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Table(9): Effect of organic fertilizers, effective microorganisms (EM) and
enciabein (En} on fruit characteristics of sweet pepper grown
in seasons 2006- 2007.

. Fruit Fruit Fruit | Flesh | D Vit C Nitrate
[Organic | Supple | 1ongh | diamete| weight[tnicknes| matter|mg/0f T.5.5 mgHOO;[
{cm) {em} {g) ] {mm) % fw f.w
ChickenZ m’ 16,3 77 11381 490 5 | 154 6] 48 548
Compost 1m 85 73 [ 1050 486 8.3 5151 44 474
Compost Z2m 9.5 7.4 ] 110.0% 4.7 B.4 | 155.5| 4.4 601
Compost 3m 11.3 B0 | 1188 55 86 | 168.5] 4.0 686
5D 0.58 | 047 | 1.35 NS NS | 430] NS 5.01
hout | 7.2 6.4 96.9 39 81 | 145.01 4.7 557
EM 12.5 85 | 1259 58 88 {165.1] 55 582
En 9.8 7.8 11281 50 85 | 155.0] 4.7 592
L.5.D. 0.87 | 107 t 104 057 1 0.26 1241 024 038
IChicken 2m’ \Without | 7.5 6.7 8.8 37 81 | 146.7] 4.0 53.4
EM 12.9 83 128.5 58 8.9 | 1635] 56 551
En_ 8.5 76 | 1138 | &1 85 | 153.4| 438 558
Compost 1mWithout 6.4 80 813 38 7.9 {1414] 36 42.8
M 10.8 75 | 117.5 54 8.6 | 161561 51 430
En 8.3 81 106.3 | 4.5 83 | 151.5] 4.5 494
Compost ZmWithout | 7.4 6.0 95.0 38 8.0 | 143.3] 36 588
EM 11.8 86 | 1250 &5 8.8 | 1666] 6.2 60.3
En 9.2 76 | 1100 49 B4 | 156.5] 45 614
Compost 3miWithout | 7.6 6.8 | 102.5 | 4.4 82 1 148.4] 3.4 678
EM 14.4 | 918 | 1325 | 64 9.0 | 168.6] 6.2 68.4
n 1.8 76 | 1213 586 8.7 L 16B5( 51 70.0
L S.D. 144 | 214 | 2.09 144 | 0.53 | 610} 0.49 413

Table{10); Effect of organic fertilizers, effective microorganisms (EM)
and enciabein (En) on fruit characteristics of sweet pepper

grown in seasons 2007-2008
. I Fruit]  Fruit | Fruit] Flesh | Dry Vit C T~ Nitrate
g“;g:l:'r': ?rll?nptf length diamete| weigh! Thicknesy matiet mg/100| T.5.8] mg/100
(em) {cm} {g} tmnmj % {q} F.\W. (g)F.W.ﬂ

Chickenzm 101 92 [311.8 5.0 82 | 1534 | 49 57.6
Compast 1m, 9.0 8.6 107.4 51 8.1 149.8 5.0 52.9
Compost Z2m 10.3 9.2 121 4.8 8.3 154.5 4.9 62.0
Compost 3m| 14 101 [ 1143, 53 8.4 | 1583 | 52 655
LSD NS] 073 | 286 NS NS 41 NS 3.21
Without | 7.6 72 | 1045] 45 79 | 1431 | 45 57.7
%EEI 131 113 | 1174{ 58 87 ] 1652 | 56 50.2
n K] 34 1123 49 B3 | 153.7 | 49 81.7
LSD 0801 043 | 409 0.31 0.42 1 651 | 0.25 0.42
[Chicken 2m”[Without 8.0 7.5 105. 5.0 79 144 4 4.8 56.8
EM 12.7 11.2 | 116.8 5.6 86 163.6 55 57.7
n 9.5 88 | 1126 456 8.2 | 15822 T 45 58.4
Compost Tmivithout | 6.7 6.5 98.5 47 77 | 1388 [ 44 50.4
EM 6] 108 | 1142] 58 85 | 18610 | 5.6 51.4
En 86 B3 [ 1094 52 B1 | 1496 | 51 57.0
ompest 2m” (Aithout | 7.5 68 11048 4.1 78 1 1417 [ 41 60.2
EM 13.3 11.2 1 1187 5.6 8.7 166.8 58 61.8
« » |En 1 19.2 947 112.8 4.6 + 8.3 1 45649 4:8 64.0
Compost 3m\Without | 8.2 81 | 108.8] 46 B, | 1473 | 47 634
EM 14.8 11.3 | 118.8 6.1 3.8 169.4 56 65.7
! t [En? M2 | 107 | M3z 59 84 | 1881 | 83 ] '67.4
[Ws) 156 0.85 | 819 | 062 | 085] 930 [ 0.50 3.31

These results were in agreement with those of Kostov, et al. (1996)
on tomato reported that inoculation of the vine branch compost with a
Cephalosporium sp lowered nitrate contents in all composts. It appeared that
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when nitrate-N concentration in the composts were >5% of the total N- NO3
accumutation in the fruits could result.
Plant chemical constituents :

The results in Table (11) indicated that concentration of N, P and K in
leaves of pepper plants significantly affected with the application of organic
fertilizers in both seasons. The highest values of N perce-ntage were recorded
by plants fertilized with 2m® of chicken manure ar 3m” of compost in the first
and second seasons, respectively. On the other hand, the highest values of P
and k percentage in pepper leaves were obtained with applying 3m® of
compost in both seasons, expect P% in the first season which obtained with
the application 2m® of compost in the first season. E!l-Sheikh and Salama
{1997) on tomato reported that the macro- and micronutrient contents and the
uptake of these increased with chicken manure application. Hu and Barker
(2004 on tomato mentioned that the agricultural waste compost (poultry
manure and cranberry press cake) was maore nutrient-rich compost than the
other (sewage sludge biosolids, and yard waste) and generally led to higher
concentrations and total accumulation of nutrients(nitrogen {N), phosphorus
{P), potassium (K}, calcium and magnesium) in leaves. Total plant growth
was correlated with nutrient accumulation, with N accumutation giving the
highest correlation with growth and K accumulation giving the lowest
correlation. _

Regarding to the effect of the supplements (EM or EN) on N, P and K
percentage in leaves were significant in both seasons. Pepper plants treated
with EM had the highest values of P and K% in both seasons. While the
highest values of N% were obtained with applying enciabein (En) in both
seasons. Concerning the interaction befween organic fertilizers and the
supplements (EM or En) .data presented in Table (11) indicated that the
values of N, P and K% significantly affected by the interaction in both
$easons. The highest values of N% were obtamed by the combined of 2m® of
chicken manure with enciabein (En) or 3m’ of compost with enciabein in the
first and second seasons, respectively. The hichest va!ues of P and K% in
leaves were obtained by appiying the combined of 3m® compost with EM in
both seasons, except P% in the first season which showed the highest values
with application the combined of 2m® compost with using EM. This effect
might be due to the release of nutrients from organic matter when EM was
applied as reported by Yadav (1999) and Sangakkara and Weerasekera
{2001). Ghoname.and Shafeek (20035) reported on pepper ,application of
grganic manure (chicken manure at high rate) combined with biofertilizer and
mineral N resulted in increasing N, P and K contents of plant.

As regard to the effect of enciabein, Awad, et al. (1987) stated that urea
formaldehyde increased dry matfer and nifrogen content of tomato plants.

it can concluded that sweet pepper plants fertilized by the combined
3m; of compost with EM or 2 m® of compost with EM increased total yield of
frunis by 98% and 73%, respectively in the first season and 67% and 50%,
respectively in the second seasons as. comparing with applying 2 m® chlcken
manure alone. Inoculation organic fertilizers (chicken manures or compost at
different levels) with EM reduced nitrate accumulation in fruits of pepper
plants,
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Table (11): Effect of organic fertilizers, effective microorganisms (EM)
and enciabein (En) on N%, P% and K % in leaves at 50 days
after transplant in seasons 2006-2007 and 2007-2008.

Supplem- : :
Organic
manure ents 2006-2007 2007-2608
i N% P% K% N% P% K%
chicken 2m’ 1.42 0.415 2.41 0.86 0.478 2.10
Compost im’ 1.22 D.444 2.00 0.71 0.389 2.29
Compost 2m” 119 0.533 213 0.82 0.421 2.29
compost 3m”_ 1.31 . 0.496 2.26 1.00 0.511 2.39
LSD 0.415 | 0.0816 | 0.063 0.266 0.083 0.052
Without 1.14 0.314 1.98 0.73 0.310 2.60
M 1.34 0.561 2.38 1.00 0.569 2.62
En 137 0.451 2.24 0.91 0.450 2.19
LSD 0.106 0.039 0.055 0,145 0.0547 | 0.061
chicken 2m®  Mithout 1.15 0.270 2.1 0.78 0.399 183
[EM | 148 0.587 2.58 0.98 0.580 2.43
[En 1.62 0.389 2.52 0.81 0.458 2.06
Compost 1m’ [wnhout 1.04 0.261 1.77 0.61 0.252 1.98
EM 1.31 0617 2.24 0.71 0.536 2.74
En 1.34 0.455 2.00 0.82 0.377 2.14
Compost 2m’ [Without 1.07 0.353 1.91 0.61 0.281 2.04
M 1.27 0.737 2.31 0.93 0.546 2.50
En 1.24 0.509 217 0.83 0.437 2.34
compost 3m” [Without 1.30 0.371 2.14 0.93 0.307 214
EM 1.31 0.664 2.37 0.98 0.693 2.80
En 1.31 0.452 2.27 1.09 0.529 2.21
LSD 0.212 0.059 01080 | 0.289 01085 | 0.128
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