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ABSTRACT

During 2009/ 2010 and 2010/ 2011 seasons, the possibility of replacing 25 to
75 % of inorganic N fertilizer in strawberry cv. Festival by using humic acid at 3 kg/
fed. compost enriched with actinomyces at 4 ton/ fed. and Spirulina platensis algae at
3 Lf fed. was investigated.

Results reveal that decreasing percentages of inorganic N fram 100 to 50 %
out of the suitable N rate accompanied with the application of humic acid, compost
enriched with actinomyces or Spirulina platensis algae resulted in major promotion on
growth, diameter and weight of fruit, yield as well as chemical characteristics of the
fruits. Application of inorganic N combined with compost enriched with actinomyces
was preferable than using mineral N plus humic acid in promoting yield quantitively
and qualitatively. A supreme and outstanding effect on the production of Festival
strawberry was observed when Spiruiina platensis algae was added to the present
two organic manures rather than using organic manures alone. Unvafourable effects
on production were noticed when percentages of mineral N were reduced to 25 %
even with the application of organic and biofertilizers.

The best results with regard to growth, yield and quality of strawberry cv.
Festival were obtained by supplying the plants with 50 % inorganic, N. compost
enriched with actinomyces at 4 kg/ fed. and Spirufina platensis algae at 3 L/ fed.

INTRODUCTION

Strawberry is considered as one of the most important vegetable:
crops grown in Egypt for fresh local consumption and for export especially
during the period from Dec. to April.

Organic farming is an agricultural practice that raise plants specially
vegetable crops without using of synthefic pesticides, herbicides, mineral
fertilizers or even plant growth regulators.

Pollution is becoming a serious problem in agricultural regions. For
exampie, various mineral fertilizers and agrochemnicals lead to pollution and
serious health problems in humans, hence alternative production techniques
which employ biological or organic compounds for disease and pest control
are needed (Turemis, 2002).

Nitrogen fertilization is an important and limiting factor for growth,
nutritional status and fruiting of different strawberry cvs.

Biofertilization using Spirulina plaiensis algae has become a positive
alternative to chemical N fertilizers (Kannalyan, 2002). Spirulina platensis
algae is a photosynthetic blue green micro algae. It is very beneficial for
enhancing growth especially when applied with organic manures (Sanchez,
et al., 2003 and Aly et al., 2008).
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Humic acid (HA) is a heterogenecus mixture of many compounds
with generally similar chemical properties; it performs various functions in the
soil and on plant growth. One of the functions of HA is the positive effect on
the promotion of root development (Rengrudkij and Partida, 2003). Humic
substances (HS) are recognized as a key component of soil fertility
properties, since they control chemical and bioiogical properties of the
rhizosphere {Nardi et al., 2005; Trevisan et al., 2009). The mechanism of
humic acid activity in promoting plant growth is not completely known, but
several explanations have been proposed by some researchers such as
"increasing cell membrane permeability, oxygen uptake, respiration and
photosynthesis, phosphate uptake, and root ceil elongation (Cacco and Dell
Agnolia, 1984 and Turkmen ef al., 2004). Addition of HA to soil increases the
rate of absorption of ions on root surfaces and their penetration into the cells
of the plant fissue. Plants show more active metabolism and increased
respiratory activity, which are attributed to the intervention of the quinine
groups of HA (Petronio et al., 1982). The effect of HA on the availability of P
and micronutrients has been given particular attention because of the
observed increases in the uptake rates of these nutrients following the
application of HA (Ayuso ef al., 1996).

Different -organic manures had an announced promotion on S$oii
fertility and the release of different nutrients to the plants (Nijjar, 1985).

Previous studies emphasized the great benefits of supplying organic
and biofertiliozers along with mineral N fertilizer on growth and fruiting of
vegetables (Fagbenro and Agboola, 1993; Gliessman ef al., 1996, Steinegger
and Janssen, 1996, Abebe, 2001; Neri et al., 2002; Pringle et al., 2002;
Schopplein et al., 2002; Svensson , 2002, Palomaki et al., 2002, Pilanal and
Kaplan, 2003; Abu- Zahra et al., 2005; Preusch et af., 2004 and Ameri and
Tehranifar, 2012).

The merit of this study was evaluating the effect of replacing mineral
N fertilizer by humic-acid, compost enriched with actinomyces and Spirulina
platensis algae on growth, yield and fruit quality of cv. Festival strawberry.

MATERIALS AND METHODS

This investigation was carried out in a private farm situated at talkha,
Mansoura district, El- Dakhalia Governorate during winter seasons of 2009/
2010 and 2010/ 2011, The soil of the experimental farm was clay in texture.
The obtained data of the soil analysis (Wilde et al., 1985) are shown in Table

(1.
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Table (1): Analysis of the tested soil:

[Constituents Values
and % 2.0
ilt % 18.0
Clay % 70.0
Texture - __Clay
H (1:2.5 extract) 7.91
%CO: % 1.19
.C (1:; 2.5 extract) 0.75
. M. % 1.8 i
otal N % 0.09 ]
vailable P (ppm) 225
Evallable K (ppm} 410

The planting dates were the middle of October during 2009 and 2010
Seasons.
This experiment included the following thirteen treatments:-
1-Fertilization with inorganic N at 60 kg/ fed.
2-Application of 75 % inorganic N + compost enriched with actinomyces at 4
kg/ fed.
3-Application of 75 % inorganic N + compost enriched with actinomyces at 4
kg/ fed + Spirulina platensis algae.
4-Application of 75 % inorganic N + humic acid at 3 kg/ fed.
5-Application of 76 % inorganic N + humic acid at 3 kg/ fed. + Spirulina
platensis algae.
6-Application of 50 % ihorganic N + compost enriched with actinomyces at 4
kg/ fed.
7-Application of 50 % inorganic N + compost enriched with actinomyces at 4
kg/ fed + Spirulina platensis algae.
8-Application of 50 %norganic N + humic acid at 3 kg/ fed.
9-Application of 75 % inorganic N + humic acid at 3 kg/ fed. + Sprruhna
platensis algae.
10- Application of 25 % morganlc N + compost enriched with actinomyces at
4 kgl fed.
11- Application of 25 % inorganic N + compost enriched with actinomyces at
4 kg/ fed + Spirulina platensis algae.
12- Application of 25 % inorganic N + humic acid at 3 kg/ fed.
13- Application of 25 % inorganic N + humic acid at 3 kg/ fed. + Spirulina
platensis algae.

Each treatment was applied three times, one experimental plot per
each. Each plot consisted 3 ridges, 5 m. long and 0.7 m. apart occurring an
area of 10.5 m% The distance between plants was 25 cm. Compost ensiched
with actinomyces at 4 ton/ fed. was added once before planting.

Preparation of compost enriched with actinomyces:

Different layers of plant wastes namely leaves of mangoes and
bananas (250 kg), animal wastes namely F.Y.M. (1000 kg), poultry manure
{250 kg), clover {50kg), clay (50 kg), actinomyces (100 ml} and mature
compost (50 kg) were put above ground in area 3 m length, 2 m width and 2
m height. Agitating of those materials was done weekly with adjusting
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moisture till maturity of compost was established. Analysis of compost was
done (according to Wilde et al., 1985) and the obtained data are shown in
Table {2). .

Table {2): Analysis of compost enriched with actinomyi:es:

Characters Values on dry,weight basis

Weight of M” {kg) 882

Moisture % 13.2

pH (1:10) 7.41

EC (1 : 10) (dS/m) 3.49
Ammonium N (ppm) 593 N
Total N % 2.0

0. M. % 272

Organic carbon % _ 15.78

Ash % C 7280

C/N 1.186

[Total P % 0.37

Total K % 0.33

Inorganic N fertilizer namely ammonium nitrite (33.5 % N) was
applied in three equal parts before planting, 30 and 45 days after planting.
Humic acid in the source of potassium humate (86 % humic acid) at 3 kg /
fed. was applied in three equal batches, 30, 45 and 60 days after planting.
Spirulina platensis algae at 3 L/ fed. was added twice at 30 and 45 days after
planting.

Spirulina platensis algae was obtained from Microbiclogy Res.
Department, Soil, Soils, Water and Environment Research Center (ARC),
Giza, Egypt. The algae was grown in one liter Erlenmeyer flasks containing
500 mi of standard synthetic medium (Zarrouk, 1966) under continuous
illumination (2000 lux). The flasks were incubated at 35 °C %+ 2 °C. After 30
days of incubation the culture was transferred to giass reactor (4 liter) and
maintained under aerobic conditions using filtered compressed air and
incubation at 37 °C for 21 days. Spirulina platensis algae culture
concentration of 2.54 nm was measured spectrophotometeracally at 560 nm
by Leduy and Thorien {1977). Values of pH (1.51) and dry weight (2.63 gi-)
were estimated according to Vonshak (1986). Chlorophyll ~ a (23.5 mg/ L)
was determined by the method of Vonshak and Richmond (1988). Some
characteristics of Spirufina platensis are shown in Table {2):

Table {3): Some characteristics of Spirulina platensis:

Characteristics Values
Color Blue green
H 10.51
EC {dScm™) 19.3
Organic matter {g/ L) 2.72
Organic carbon {g/ L) 1.60
Total nitrogen {g/ L) 0.70
[Total phosphorous (g/ L) 0.50
[Total potassium (g/ L) ' 2.34
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The strawberries plants were subjected to the normal horticultural
practices that already applied in the farm except those dealing with inorganic,
organic and biofertilization. Complete randomized block design was followed.
Data recorded:

In each season of the study, plant height (cm.) and number of leaves
per plant were recorded at 60 days after planting. Physical and quality
characters of the fruits namely fruit weight (g.) and diameter {(cm.) were
recorded. Early yield (ton/ fed.) (the first three harvest times) and total yield
{ton/ fed.) were measured.

Also, chemical characteristics of the fruits namely total soluble solids
% (by handy refractometer) and total acidity {as g citric acid/ 100 mi)) (oy
titration against 0.1 N NaOH according to A.C.A.C., 1995) were determined.
Sugars namely total and reducing sugars content were measured according
to Lane and Eynon Volumetric method (A.Q.A.C., 1995) and sucrose % (by
subtracting reducing sugars from total sugars) was calculated. Total
anthocyanins were extracted by adding a solvent containing ethanolic, 1.5 N
HCI and 95 % ethanol (85: 15 V/V). The solvent was added at level (2 : 1)
solvent to sample then the mixture was stored ovemight at 4 °C then fiitered
on filter paper Whitman No. 1 and centrifuged at 1000 ppm for 15 minutes
{Ranganna, 1978). The supernatant intensity was measured by
spectrophotometer {(modei spectro UV - Vis 0216, U.S.A.). L- ascorbic acid
content was measured by titration against 2, 6 dichlorophenol endophenol
{A.0.A.C., 1995 and Schopplein et al., 2002) and expressed as mg per 100 g
fruit. Total phenol content as percentage was determined by the
spectrophotometeric method at 760 nm, using Folin- Ciocalteu reagent and
gallic acid as a standard. The fruits were collected from each harvest and
deep- frozen. After the harvest, all the samples were aggregated. Chemical
analysis of N, P, K, Ca and Mg in the fruits were performed (Wilde et al.,
1985) (g/ kg DM). :

The obtained data were tabulated and subjected to the proper
statistical analysis using new L.S.D test at § % for comparing different
treatrment means (Steel and Torrie, 1980).

RESULTS AND DISCUSSION

1-Growth characters:

It is clear from data in Table (4) that varying N management had
significant effect on height and number of leaves per strawberry piant by
applying 50 to 75 % inorganic N plus humic acid at 3 kg./ fed, compost
enriched with actinomyces at 4 tons/ fed and Spirulina piatensis algae as
compared with using inorganic N completely or using mineral N at
percentages lower than 50 % . Application of compost enriched with
actinornyces with or without Spirulina platensis algae was significantly more
effective in stimulating such two growth characters rather than application of
humic acid alone or with algae biofertilizer. In most cases the addition of
Spirulina platensis algae to any organic amendments significantly was
accompanied with maximizing the promoting effect of organic fertilizers on
growth characters as compared with using organic manures alone. A great
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and significant decline on such two growth characters was observed by using
inorganic N at 25 % even by the application of organic and biofertilizers. The
maximum values were recorded on the strawberry plants that received N via
50 % inorganic + compost enriched with actinomyces at 4 ton/ fed + Spirufina
platensis algae at 3 L/ fed. On the other hand, fertilizing the plants with N
through 25 % inorganic -+ humic acid at 3 kg/ fed alone gave the lowest
values. It is worth to mention that using inorganic N at 25 % significantly
reduced the two growth characters as compared by using completely
inorganic N. These results were true during both seasons.

The beneficial effect of organic amendments and biofertilization .on
enhancing soil fertility, uptake and availability of different nutrients, fixing of N
as well as secreting natural hormones namely 1AA and GA,, B vitamins,
antioxidants and antibiotics couid explain the present results (Nijjar, 1985 and
Kannaiyan, 2002}.

These tesults are in_harmony with those cobtained by Fagbenra and
Agboola {1993); Gliessman et al., (1996); Preusch et al., (2004) and Ameri
and Tehranifar (2012}
2-Diameter and weight of fruit:-

Data in Table (4) also clearly show that using inorganic N fertilizer at 50
to 75 % of the suitable N aside from the two organic materials namely humic
acid and compost enriched with actinomyces as well as Spirufina platensis
algae significantly was followed by improving diameter and weight of fruit
rather than application of mineral N alone or using N at 25 % of the suitable N
even with the present organic and biofertilization treatments. The promotion
on diameter and weight of strawberries was associated with reducing
inorganic N percentages from 100 to 50 % of the suitable N along with the
application of the two corganic manures and Spirulina platensis algae. A
significant reduction on fruit weight and diameter was observed with reducing
the percentages of inorganic N from 50 to 25 % out of the suitable N even
with the application of the two organic fertilizers and the biofertilizer algae.
Supplying the plants with N through 50 % inorganic N pius compost enriched
with actinomyces + Spirufina platensis algae gave the maximum values. The
minimum values were produced by using inorganic N at 25 % of the suitable
N with humic acid. These results were true during both seasons.

The beneficial effect of organic and biofertilizers on fruit development
was mainly attributed to their positive action on growth nutritional status of the
plants as well as the secretion of natural hormones and antioxidants
(Kannaiyan, 2002).

These results are in harmony with those obtained by Fagbenra and
Agboola (1993); Gliessman et al., (1996); Preusch et al., (2004) and Ameri
and Tehranifar {(2012).
3-Yield ton/fed.:

It is alsc obvious from data in Table (4) that supplying strawberry cv.
Festival with the suitable N through 50 to 75 % inorganic N plus the two
organic fertilizers (humic acid and compost enriched with actinomyces) and
the biofertilizers Spirulina platensis algae significantly was favourable for
improving the early yield and total yield of Festivals strawberry plants
expressed as ton/fed. rather than application of N completely via inorganic N

930



J. Plant Production, Mansoura Univ., Vol. 3 (5), May, 2012

or when inorganic N was applied at 25 % out of the suitable N. The promotion
was significantly associated with reducing inorganic N from 100 to 50 % plus
the application of humic or compost enriched with actinomyces as well as
using Spirufina platensis algae. A significant reduction on the early and total
yields was cbtained with using inorganic N at 25 % either with or without
organic and biofertilization. Application of N completely via inorganic form
significantly promoted both yields when compared with using inorganic N at
25 % even with the application of organic and "biofertilizers. Supplying-
strawherry plants (Festival cv.) with N through 50 % inorganic + compcst
enriched with actinomyces + Spirulina platensis algae gave the best resuits
with regard to yield. Under such promised treatment, yield reached 13.20 and
12.81 ton/fed. during both seasons, respectively comparing with 7.49 and
7.26 kg/ m? produced by plant supplied with N through 25 % inorganic +
humic acid alone (without Spirufina platensis algae). Similar trend was
noticed during both seasons.

The previcus beneficial effects of organic and biofertilizers on growth,
fruit development surely reflected on improving the yiéld.

These results are in harmony with those obtained by Fagbenra and
Agbooia (1993); Gliessman et al., (1996); Preusch et al., (2004) and Ameri
and Tehranifar {2012).
4-Some chemical characteristics of the fruits:

Data in Tables (5& 6} clearly show that varying N management for
strawberry cv. Festival had significant effect on chemical characteristics of
the fruits. Results further reveal that amending the plants with their
requirements from N through 50 to 75 % inorganic N along with humic acid or
compost enriched with actinomyces with or without Spirufina platensis algae
significantly was accompanied with improving quality of strawberries in terms
of increasing T.5.S %, total, reducing and non- reducing sugars, total
anthocyanins, vitamin C and fruit content of P, K, Ca and Mg and decreasing
total acidity % and total polyphenols % comparing with using N via 100 %
inorganic N or when the percentage of mineral N was reduced to 25 % out of
the suitable N even with the application of organic and biofertilizers. A
significant unfavourable effects on chemical characteristics of the fruits were
observed with reducing inorganic N from 50 to 25 % out of the suitabie N.
These was a gradual promotion on fruit quality with reducing inorganic N from
100 to 50 % as well as the application of any organic amendments either
alone or in combination with Spirufina platensis algae. An obvious promotion
on chemical quality parameters was noticed with using Spirulina platensis
algae with any organic fertilizer in relative to using any organic fertilizer alone.
The best results with regard to chemical quality characteristics were obtained
with supplying the plants with N via 50 % inorganic N + compost enriched
with actinomyces + Spirulina platensis algae. Similar trend was observed
during the two experimental seasons.

The benefits of organic and biofertilizers on chemical quality of the
fruits were mainly attributed to their positive effect on enhancing the
biosynthesis of sugars and plant pigments (Nijjar, 1985 and Kannaiyan,
2002).
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Table (4); Effect of partial replacement of inorganic N fertilizer with compost enriched with actinomyces, humic acid
and Spirulina platensis algae on growth, fruit diameter and weight as well as yield of strawberry cv.

Festival during 2010 and 2011 seasons.
Plant height| No. of J Fruit —|eruit weight! Early yield {Total yield (ton/

Inorganic N as well as organic and biofertilization treatments {cm.)  leaves! plan di?cn':"etfr () (ton/ fed.) fed.)
2010 /2011 2010 | 2011 | 2010 | 2011 ) 2010 | 2011 [ 2010} 2011 ] 2010 | 2011
Enorganlc N at 60 kg/ fed. T 13.0 314171 57 1 59 1240|241 | 962|967 (194|176 10.20 | 941
& % inorganic N + compost enriched with actinomyces (4 15.0 (160 | 70 | 66 25112521974 | 979211 2.11 11.69 10.48
IFed.) )
75 % inorganic N + compost enriched with actinomyces+S | 166 | 165 | 7.1 | 6.7 | 255|257 | 9.82 | 8.88 | 2.31 | 2.45 | 10.68 | 10.40
75 % inorganic N + humic acid at 3 kg./ fed. 138 | 147 | 69 | 6.5 | 2441247 | 958 | 9.6312.00]1.97 ] 1046 ] 10.11
75 % inorganic N + humic acidat 3kg./fed. + S(3L/Fed.) |144 |153| 70 | 65 | 247 251964971 /2212011065 | 10.51
50 % inorganic N + compost enriched with actinomyces 186541761 7.3 { 6.8 | 2.74 (277 [10.41(10.50{ 2.43 { 261 | 12.20 { 11.81
50 % inorganic N + compost enriched with actinomyces +S | 168 | 179 | 74 | 7.0 | 279 [ 283 |11.11|11.39| 278 | 278 ] 13,20 | 12.81
50 % inorganic N + humic acid at 3 kg./ fed. 156 | 1721 7.1 | 6.8 | 2.60 1 264 110.01|10.10| 2.62 1 251 [ 11.11 } 11.11
50 % inorganic N + humic acid at 3 kg./ fed. + § 164 {17565 72 | 6.9 1265 [ 2.69 [10.15[10.25| 2.66 | 2.61 | 11.18 | 11.42
25 % inorganic N + Compost enriched with actinomyces 124127 ) 55 | 54 12311230/951,950,1.81;1.72] 821 | 7.7
125 % inorganic N + Compost enriched with actinomyces +5 1124 1134 | 56 | 65 | 23512331956 /955/1.80] 181 861 | 841
25 % inorganic N + humic acid at 3 kg./ fed. 111|114 60 {50 {221]220(941[94211.51 158/ 749 | 7.26
25 % inorganic N + humic acid at 3 kg./fed. + 8 1181120 53 [ 53 (2262241946847 1737170 786 [ 7.90
New L.S.Dat5% 06 | 06 | 0.6 | 0.6 {0.04/003]005;0.04; 007,009 0.74 { 0.82

§ = Spirulina piatensis algae (3 L/ Fed.)
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Table {5): Effect of partial replacement of inorganic N fertilizer with compost enriched with actinomyces; humic acid
and Spirulina platensis algae on some chemical characteristics of the fruits of strawberry cv. Festival
during 2010 and 2011 seasons.

IAnthocyanin

Inorganic N as well as organic and biofertilization treatments | T.5.8 % Total ;‘cidlty Total ;ugars :educlng Sucrose s (mgly‘loo

1 Sugars % % FW)
2010 | 2011 [ 2010 | 2011 | 2010 | 2011 [ 2010 | 2011 | 2010 | 2011 | 2010 | 2011
Inorganic N at 80 kg/ fod. 740 1747 | 071075 539|547 |.430{437]1.09}1.10 | 30.5 | 30.6
ES % inorganic N + compost entiched with actinomyces (4 7.61 | 768 | 067 | 0.72 | 560 | 566 | 455 1462 [ 1.95| 1.04 | 33.9 | 340
fFed.)

5 % Inorganic N + compost enriched with actinomyces +S§ [ 7.71 | 7.80 | 065 | 0.70 | 5.70 ; 6.79 [ 4.61 | 466 | 1.09 | 1.13 | 350 | 35.1
75 % inorganic N + humic acid at 3 kg./ fed. 747 | 7541070 (075 | 547 [ 554 (440 | 445 110711091316 31.8
76 % inorganic N + humic acid at 3 kg./ fed. + S {3 L/ Fed.) 755 (7621068073 [554)|560/|4456|452}1.08]1.08 /327 (328

0 % inorganic N + compost enriched with actinomyces 8.111820106110661610 618 14831490127 {1281382]383

0 % inorganic N + compost enriched with actinomyces +S |1 861 | 8.71 | 0.58 [ 063 [ 6859 [ 6.71 | 490 | 496 | 169 | 1.75| 38.9 | 38.0
% inorganic N + humic acid at 3 kg fed. 781 17688 /06510711580 587 4714781117 11.09 3591360
150 % inorganic N + humic acid at 3 kg./ fed. + 8 785804 | 064 1 060|594 16004771485 117 {115} 37.1]37.2
25 % inorganic N + Compost enriched with actinomyces 7.25173310751080 523533410417 11311.16.| 282 | 28.3
28 % inorganic N + Compost enriched with actinomyces +§ | 7.30 | 7.37 [ 0.74 1 0.78 1 5.30 | 5.36 | 420 | 4.25 ]| 1.10 | 1.11 /294 [ 295

§ % inorganic N + humic acid at 3 kg./ fed. 710171510801 085 | 510 514 1 4.00 | 4.07 ({110 | 1.07 | 26.0 | 26.3

5 % inorganic N + humic acid at 3 kg./ fed. + § 7147172510771 082|516 | 524 [405 410 | 111 [ 114271278

ewlL.S.Dats% 0.04 1 0.04 ) 0.09] 010 ) 0.04 | 0.03 | 0.03 [ 0.03 | 0.08 | 0.09] 1.0 | 1.0

8 = Spirulina platensis algae {3 L/ Fed.)
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Table (6): Effect of partial replacement of inorganic N fertilizer with compost enriched with actinomyces, humic acid
and Spirulina platensis algae on some chemical components of the fruits of strawberry cv. during 2010

and 2011 seasons.

Total
Vitamins C Fruit P Fruit K Fruit Ca Fruit Mg
Inorganic N as well as organic and biofertilization treatments (mg/ 100 g) ?cr::;ﬂ&r;;l)s (0 kg dm) | (g/ kg dm) | (g/ kg dm) | (gf kg dm)
' : 3 2010 | 2011-| 2010 | 2041 | 2010-| 2011 { 2010.| 2011 [- 2040 | 2011.{ 2010 [ 2011 |
inorganic N at 60 kg/ fed. 48.5 1 48.0 |1 050 (048 [ 291 ] 2.95 [16.60|16.67| 3.60 | 3.656 | 1.31 | 1.33
75 % Inorganic N + compost enriched with actinomyces (4 51.2 | 50.7 { 0.43 | 0.42 | 3.33 } 3.37 [17.30|17.37[ 405 [ 411 | 1.46 | 1.48
TiFed.)
75 % Inorganic N + compost enriched with actinomyces +8 | 522 | 51.7 1 041 | 040 | 343 | 3.47 |[17.50]17.58]) 4.18 | 4.24 | 1.53 | 1.55
75 % inorganic N + humic acid at 3 kg./ fed. 495|400 | 048 [ 047 {311 13,15 [16.85]|16.92]| 3.75 | 3.81 | 1.35 | 1.27
75 % inorganic N + humic acid at 3 kg./ fed. + 5 (3 L/ Fed.) 503 1498 | 046 | 046 | 3.22 | 3.25 |17.0017.09| 3.90 [ 396 | 1.40 | 1.42
150 % inorganic N + compost enriched with actinomyces 547 | 542 1 0.31 [0.30 | 3.85 | 3.90 [18.22]18.30)| 471 [ 478 | 1.72 | 1.75.
50 % inorganic N + compost enriched with actinomyces +S [ 559 [ 55.2 | 0.30 | 0.30 [ 3.95 | 3.97 [18.45[18.52| 4.82  4.90 | 1.76 | 1.79
i50 % inorganic N + humic acid at 3 kg./ fed. 5§3.3 1527 1038 [0.37 | 3.55 | 3.69 [17.71]17.811 430 | 4.36 | 1.60 | 1.63
% inorganic N + humic acid at 3 kg./fed. + 8 54.0 | 53.5 (035 [0.35 | 3.75 | 3:78 |[18.00]18.09| 450 | 4,56 | 1.66 | 1.69
25 % inorganic N + Compost enriched with actinomyces 46.7 1461 | 0.56 | 0.56 | 2.66 | 2.69 |15.71]15.80) 3.30 | 3.39 | 1.21 | 1.23
25 % Inorganic N + Compost enriched with actinomyces +8 | 475 | 47.0 | 0.54 [0.53 | 2.76 | 2.81 |16.11[16.20) 3.43 | 3.50 | 1.25 | 1.28 |
25 % inorganic N + humic acid at 3 kg./ fed. 450 (445 (061 | 0.61 | 248 | 2.51 [15.19}15.25] 2.66 { 3.11 [ 1.11 | 1.14
25 % inorganic N + humic acid at 3 kg./fed. + § 457 | 45.2 | 0.59 | 0.58 | 2.57 | 2.60 [15.41/1550] 3,15 ] 3.24 | 1.15 [ 1.17
New L.S.Dat5% 0.6 | 0.7 [ 0.02]0.03)0.00)0.10|0.2110.2¢]0.10 | 0.11 | 0.03 | 0.03

§ = Spirulina platensis aigae (3 L/ Fed.)
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These resuits are in approval with those obtained by Pringle et al.,
(2002); Abu- Zahra et al., (2003), Preusch ef al, (2004) and Ameri and
Tehranifar (2012). As a conclusion, for promoting growth as well as yield
quantitively and qualitatively of strawberry cv. Festival grown under Dakahlia
region, it is conciuded for supplying the plants with N through 50 % inorganic
{30 kg N/ fed.) plus compost enriched with actinomyces at 4 ton/ fed. +
Spirulina platensis algae at 3 L/ fed.

REFERENCES

Abebe, G. (2001): Effect of manure on some physico-chemical properties of
calcareous soil, yield and quality of cowpea (Vigna unguiculata L.
Walp.) Under greenhouse. M. Sc. Thesis, University of Jordan,
Amman, Jordon.

Abu- Zahra, T. R.; Shatat, F. and Al- Ismail, K, {(2005): Production, storage
and quality of strawberry (Fragaria x Annassa Duch) grown under
organic and conventional systems in a plastichouse in the Jordon
Valley. Ph. D. Thesis, University of Jordon, Amman, Jordon.

Aly, M. H. A.; Abdelall- Azza, A. and Moustafa- Soha, M. (2008).
Enhancement of sugar beet seed germination, plant growth,
performance and biochemical compounds as contributed by extra
cellular products. J. Agric, Sci. Mansoura Univ. 33 (12): 8429 — 8448.

Ameri, A. and Tehranifar, A. (2012). Effect of humic acid on nutrient uptake
and physiological characteristics of Fragaria ananassa var. Camarosa.
J. Biol. Environ. Sci. 6 {16): 77 — 78.

Association of Official Agricultural Chemists (1995). Officiai Methods of
Analysis {A.0.A.C) 14" Ed, Benjamin Franklin Station, Washington,
D.C, U.S.A. pp 490 - 550.

Ayuso, M.; Hermandez, T.; Garcia, C. and Pascual, J. A. (1996):. Stimulation
of barley growth and nutrient absorption by humic substances
originating from various organic materials. Bioresourc. Technol. 57: 251
— 257.

Cacco, G. and Dell' Agnolla, G. (1984): Plant growth regulator activity of
soluble humic substances. Can. J. of Soit Sci. 64: 25 - 28.

Fagbenro, J. A. and Agboola, A. A. (1993): Effect of different levels of humic
acid on the growth and nutrient uptake of teak seedlings. J. of Plant
Nutr. 16 (8): 1465 — 1483.

Giliessman, 8, R.; Werner, M. R.; Allison, J. and Cochran, J. (1996). A
comparison of strawberry plant development and yield under organic
and conventional management con the central California coast.
Biological Agriculture and horticulture, 12 (4); 327 — 338.

Kannaiyan, S. (2002). Biotechnology of Biofertilizers. Alpha Sci. inter. Ltd.,
P.O. Box 4067 Pang Bourne R.68, UK. Pp. 1 —64.

Leduy, A. and Thorein, N. (1879). An improved method for optical density
measurement of semimicro blue green algae Spirulina maxima.
Bictechnal. Boeing.

935



El- Shall,Z. S. A.

Nardi, S.; Tosoni, M.; Pizzegheilo, D; Provenzano, M. R.; Cilenti, A.; Sturaro,
A. Rella, R. and Vianello, A. (2005). Chemical characteristics and
biological activity substances extracted from soils by root exudates.
Soil Sci. Soc. Of Am. J. 89, 2012 — 2019.

Neri, D; Lodolini, E. M.; savini, G.; Sabbatini, P.; Bonanomi, G. and Zucconi,
F. {(2002): Foliar application of humic acids on strawberry (cv. Onda).
Acta. Hort. 594 - 302. :

Nijjar, G. 8. (1985): Nutrition of Fruit Trees. Published by Mrs Usha Raj
Kumar for kalyani, New Delhi pp. 283-302.

Palomaki, V., Mansikka- Aho, A. M. and Etelamaki, M. (2002); Organic
fertilization and technique of strawberry grown in greenhouse. Acta.
Hort., 567, 597 — 599.

Petronio, P.; Vitorovic, D. and Jablanovic, M. (1982}: Investigations of the
biological effects of HA. Acta. Biol. Med. Exp. 7 (1}. 21 -25.

Pilanal, N. and Kaplan, M. (2003): Investigations of effects on nutrients
uptake of humic acid applications of different forms to strawberry plant.
J. of plant Nutri. 26 (4). 835 — 843.

Preusch, P. L.; Takeda, F. and Tworkoski, T. J. {2004): N and P uptake by
strawberry plants grown with composted poultry litter. Scientia
Horticulturae, 102: 81 — 103.

Pringle, G. J.; Bussell, W. T. and Perry, F. {2002). Strawberry growth and
yield in response to the environment: inducing new production systems.
Acta. Hort., 567: 423 - 426,

Ranganna, S. (1979): Manual of Analysis of Fruit and Vegetable Products.
New Delhi, india, Tata Mc. Graw- Hill. Publishing company, limited
chapter 4: 77 — 83.

Rengrudkij, Ph. and Partida, G. J. (2003} The effects of humic acid and
phosphoric acid on grafter Hass avocado on Mexican seedling
rootstocks. Actas V. Congresc mundial del Aguacate pp. 395 — 400.

Sanchez, M., Bernal- Castilio, C. R. and Rodrigues, I. (2003). Spirulina
(Arthrospira), an edible microorganism. A review WUniversities
Scientiorum, 8: 1 Bogota, Colombia.

Schopplein, E.; Kruger, E.; Rechner, A. and Hoberg, E. (2002): Analytical and
sensory qualities of strawberry cultivars. Acta. Hort., 567: 805 — 808.

Steel, R. G. D. and Torrie, J. H. (1980): Principles and Procedures of
Statistics, McGraw- Hill, New York.

Steinegger, D. H. and Janssen, D. E. (1996): Strawberries, plants, selecting
and preparing a site, planting and care of strawberries. Institute of
Agriculture and Natural Resources, University of Nebraska- Lincoin,
889 — 897.

Svensson, B. (2002): Organic growing of strawberries with control of insects
and mulching/ fertifization. Acta. Hort., 567: 419 — 422,

Trevisan, S.: Pizzeghelio, D.; Ruperti, B.; Francioso, O.; Sassi, A.; Palme, K,
Quaggiotti, S. and Nardi, S. (2009): Humic substances induce lateral
root formation and expression of the early auxin- responsive IAA 19
gene and DR5 synthetic element in Arabidopsis. Plant Biol. 12: 604 —
614.

936



J. Plant Production, Mansoura Univ., Vol. 3 (5), May, 2012

Turemis, N. (2002). The effects of different organic deposits on yield and
quality of strawberry cultivar Dorit (216). Acta. Hort., 567: 507 — 510.

Turkmen, O. Dursun, A. Turan, M. and Erdinc, C. (2004): Caicium and humic
acid effect seed germination, growth and nutrient content of tomato
(Lycopersicon escufentum L.) seedlings under saline soil conditions,
Acta Agriculturae Scandinavica, Section B - Plant Soil Sci. 54 (3). 168
- 174. :

Vonshak, A. (1986): Laboratory techniques for the cultivation of microalgae.
In Handbook of Microalgal Mass Cuiture, ed. A. Richmond, pp. 117 -
145 Boca Raton: CRC Press.

Vonshak, A. and Richmond, A. (1888): Mass production of blue- green algae
Spirulina. An overview Biormass 15: 233 ~ 247.

Wilde, S. A; Corey, R. B; Layer, J. G. and Voigt, G. K. (1985). Soils and
Plant Anaiysis for Tree Cuiture. Oxford and iBH publishing Co., New
Deihi, india. .

Zarrouk, C. (19686). Confribution al' etude d' une cyanophycec. Influence de
divers facteurs physigues et chimigues sur la croissance et la
photosynthese de spirulina maxima (setch et Garmax) Geitler. Ph.Dr.
These Univ. Paris, France.

e Il b O (g 9ae AN Rl el 50 Jaguly
o CugeamiDy Ul gy e il g Clipunre SV gEBlal) o gpashh g dlia g
TR (R
Juil daa) bl Gl
= 5 = A 5N Gigagll 38 5a = Gl Sigay dgas = pdadlly publlad) Sgan pud
-V

ML}-%VO U'“ Yo l:,,adl.\._ﬁui i.,uls.-‘ L"‘J“F‘"'“ l\'l\l AERR /\'o-q qa.-y‘ﬂa
Gl e U T Jaeay e el aala it Bk oo g s gl A g gume il glay S
-l f Y Jamay G U gy ! ciladey Glail [k £ aaay Ciligaga giSSYY prlall CaeaaSll

L TP R EPIUPRPFR R BV IS SIELWW [ IR I W P R
ilade o e sV il i graSl ) e gagll mala paaidy Lysaas g Syl o Bl 388 0
albeaih Sy puanall 10y 5580 (3595 Slaby gadl (A S Gued Digian U ol B pgeaDls Ll gy
Clipgn SV il ClugpaSh pe iin ) Ui gmite b ey bl dlad Jasiad oS, LA 4iGaSR
Cuand i S5 e 51y LS Jgumnall pun’ o e ppgl aelan pa g puine il Cam il plaiied G ol
gne dlamn (gl aa QueatDl G g ppa) ot el Sie Jifegid Cihea Ay il Gl 3 sy gl
MA-RCRE P IS PPN Y. LI FECA [ %~ I FPWAL L SO, EEELIEHE FE B FRE PRPREL WO
Agpally Gyl BaenY) pladdal g ia % T2 U s aae il ua s il el (e Aadiieall gl

i A gl 32 gpl pallaiy Jpanad uSy pall o guaty 288l Juad o Jyuaad oS
i graSh pa i (M Ui (g geme b n g s e % 01 3 g Cam gl DL By die (isiunil
Ol T Jamay G U gt iads pa (181 Gl £ Jaeay HGuaie SEEY il

gl pyaly ol
54@\%@?&'4‘}\@5 Joe J dana dgana /ol
41,50 &igagh 36 e ol Jusi daad /3]

937





