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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 L/ fed. was investigated. 

Results reveal that decreasing percentages of inorganic N from 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 Spirulina 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 Spirulina 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 synthetic pesticides, herbicides, mineral 
fertilizers or even plant growth regulators. 

Pollution is becoming a serious problem in agricultural regions. For 
example, various mineral fertilizers and agrochemicals 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 platensis algae has become a positive 
alternative to chemical N fertilizers (Kannaiyan, 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).   

Humic acid (HA) is a heterogeneous mixture of many compounds 
with generally similar chemical properties; it performs various functions in the 
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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 biological 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 cell elongation (Cacco and Dell 
Agnolla, 1984 and Turkmen et 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 tissue. 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 et al., 1996). 

Different organic manures had an announced promotion on soil 
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 et 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 al., 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).  
 
 
 
 
 
 
 
 
 
Table (1): Analysis of the tested soil:  
Constituents  Values 
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Sand % 2.0 
Silt % 18.0 
Clay % 70.0 
Texture  Clay 
pH (1:2.5 extract) 7.91 
CaCO3 % 1.19 
E.C (1: 2.5 extract) 0.75 
O. M. % 1.8 
Total N % 0.09 
Available P (ppm)  2.25 
Available 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 75 % inorganic N + humic acid at 3 kg/ fed. + Spirulina 

platensis algae. 
6- Application of 50 % inorganic 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 % inorganic N + humic acid at 3 kg/ fed.  
9- Application of 75 % inorganic N + humic acid at 3 kg/ fed. + Spirulina 

platensis algae. 
10- Application of 25 % inorganic N + compost enriched with actinomyces at 

4 kg/ 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 m2. The distance between plants was 25 cm. Compost enriched 
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 
moisture till maturity of compost was established. Analysis of compost was 
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done (according to Wilde et al., 1985) and the obtained data are shown in 
Table (2). 
 
Table (2): Analysis of compost enriched with actinomyces: 

Characters Values on dry weight basis 
Weight of M3 (kg) 882 
Moisture % 13.2 
pH (1 : 10) 7.41 
EC (1 : 10) (dS/m)  3.49 
Ammonium N (ppm) 593 
Total N % 2.0 
O. M. % 27.2 
Organic carbon % 15.78 
Ash %  72.80 
C/ N 1.16 
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 Microbiology Res. 
Department, Soil, Soils, Water and Environment Research Center (ARC), 
Giza, Egypt. The algae was grown in one liter Erlenmeyer flasks containing 
500 ml 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 glass 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 gl–l) 
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 Spirulina platensis are shown in Table (2): 
 
Table (3): Some characteristics of Spirulina platensis: 
Characteristics  Values 
Color Blue green 
pH  10.51 
EC (dScm-1) 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 ml.) (by 
titration against 0.1 N NaOH according to A.O.A.C., 1995) were determined. 
Sugars namely total and reducing sugars content were measured according 
to Lane and Eynon Volumetric method (A.O.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 
HCl and 95 % ethanol (85: 15 V/V). The solvent was added at level (2 : 1) 
solvent to sample then the mixture was stored overnight at 4 °C then filtered 
on filter paper Whitman No. 1 and centrifuged at 1000 ppm for 15 minutes 
(Ranganna, 1979). The supernatant intensity was measured by 
spectrophotometer (model spectro UV – Vis 0216, U.S.A.). L- ascorbic acid 
content was measured by titration against 2, 6 dichlorophenol endophenol 
(A.O.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 5 % for comparing different 
treatment 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 plant by 
applying 50 to 75 % inorganic N plus humic acid at 3 kg./ fed, compost 
enriched with actinomyces at 4 tons/ fed and Spirulina platensis algae as 
compared with using inorganic N completely or using mineral N at 
percentages lower than 50 % . Application of compost enriched with 
actinomyces 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 + Spirulina 
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 IAA and GA3, B vitamins, 
antioxidants and antibiotics could explain the present results (Nijjar, 1985 and 
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). 
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 Spirulina 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 organic 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 plus compost enriched 
with actinomyces + Spirulina 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 also 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 
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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 Spirulina platensis algae. A significant reduction on the early and total 
yields was obtained 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 
strawberry plants (Festival cv.) with N through 50 % inorganic + compost 
enriched with actinomyces + Spirulina platensis algae gave the best results 
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/ m2 produced by plant supplied with N through 25 % inorganic + 
humic acid alone (without Spirulina platensis algae). Similar trend was 
noticed during both seasons. 
  The previous beneficial effects of organic and biofertilizers on growth, 
fruit development surely reflected on improving the yield. 
  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). 
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 Spirulina platensis algae 
significantly was accompanied with improving quality of strawberries in terms 
of increasing T.S.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 suitable 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 Spirulina 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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  These results are in approval with those obtained by Pringle et al., 
(2002); Abu- Zahra et al., (2003); Preusch et 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 concluded 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. 
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"الاستبدال الجزئي للسماد النيتروجيني الغير عضوي عن طريق استخدام حامض 

الهيوميك والكمبوست الملقح بالاكتينوميسيتات وطحلب الإسبيريولينا بلاتنسيس في 
الفراولة صنف فيستيفال" 
زيدان شهاب أحمد الشال  

قسم بحوث البطاطس والخضر  - معهد بحوث البساتين – مركز البحوث الزراعية – الجيزة - 
مصر 

 % من السماد 75 الي 25 تم دراسة امكانية استبدال من 2011/ 2010، 2010/ 2009خلال موسمي  
 كيلو جرام للفدان 3النيتروجيني الغير عضوي في الفراولة صنف فيستيفال عن طريق استخدام حامض الهيوميك بمعدل 

  لتر/ للفدان.3 طن/ للفدان وطحلب الإسبيريولينا بلاتنسيس بمعدل 4والكمبوست الملقح بالاكتينوميسيتات بمعدل 
 % من 50 إلي 100أشارت نتائج الدراسة إلي أن تقليل الكمية المستخدمة من النيتروجين الغير عضوي من  

الكمية المثلي من النيتروجين مصحوبا باستخدام حامض الهيوميك أو الكمبوست الملقح بالأكتينوميسيتات أو طحلب 
الإسبيريولينا بلاتنسيس قد أدي إلي حدوث تحسن كبير في النمو وقطر ووزن الثمرة وكمية المحصول وكذلك الخصائص 

الكيميائية للثمار وكان استخدام السماد النيتروجيني الغير عضوي جنبا إلي جنب مع الكمبوست الملقح بالأكتينوميسيتات 
أفضل من استخدام النيتروجين الغير عضوي مع حامض الهيوميك في تحسين المحصول كما ونوعا وكان هناك تحسن 
ملموس وواضح في إنتاجية الفراولة صنف الفيستيفال عند إضافة طحلب الإسبيريولينا بلاتنسيس مع أي سماد عضوي 

مستخدم وذلك بالمقارنة باستخدام الأسمدة العضوية فقط وكانت هناك تأثيرات غير مرغوبة علي الإنتاجية عند تقليل النسبة 
 % حتي مع استخدام الأسمدة العضوية والحيوية. 25المستخدمة من السماد النيتروجيني الغير عضوي إلي 

أمكن الحصول علي افضل النتائج بخصوص النمو وكمية المحصول وخصائص الجودة في الفراولة صنف  
 % سماد نيتروجيني غير عضوي جنبا الي جنب مع الكمبوست 50الفيستيفال عند تسميد النباتات بالنيتروجين في صورة 

 لتر للفدان. 3 طن للفدان مع طحلب الإسبيريولينا بلاتنسيس بمعدل 4الملقح بالأكتينوميسيتات بمعدل 
 

 قام بتحكيم البحث
كلية الزراعة – جامعة المنصورة محمود محمد زغلول أ.د / 
 مركز البحوث الزراعيةأحمد نبيل فياض أ.د / 
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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. 

                 
Inorganic N as well as organic and biofertilization treatments  Plant height 

(cm.) 
No. of 

leaves/ plant 

Fruit 
diameter 

(cm.) 

Fruit weight 
(g.) 

Early yield 
(ton/ fed.) 

Total yield (ton/ 
fed.) 

2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 
Inorganic N at 60 kg/ fed. 13.0 14.1 5.7 5.9 2.40 2.41 9.62 9.67 1.94 1.76 10.20 9.41 
75 % inorganic N + compost enriched with actinomyces (4 
T/Fed.) 

15.0 16.0 7.0 6.6 2.51 2.52 9.74 9.79 2.11 2.11 11.69 10.48 

75 % inorganic N + compost enriched with actinomyces + S 15.6 16.5 7.1 6.7 2.55 2.57 9.82 9.88 2.31 2.45 10.68 10.40 
75 % inorganic N + humic acid at 3 kg./ fed. 13.8 14.7 6.9 6.5 2.44 2.47 9.58 9.63 2.00 1.97 10.46 10.11 
75 % inorganic N + humic acid at 3 kg./ fed. + S (3 L/ Fed.) 14.4 15.3 7.0 6.5 2.47 2.51 9.64 9.71 2.21 2.01 10.65 10.51 
50 % inorganic N + compost enriched with actinomyces 16.5 17.6 7.3 6.9 2.74 2.77 10.41 10.50 2.43 2.61 12.20 11.81 
50 % inorganic N + compost enriched with actinomyces + S 16.8 17.9 7.4 7.0 2.79 2.83 11.11 11.39 2.78 2.78 13.20 12.81 
50 % inorganic N + humic acid at 3 kg./ fed. 15.6 17.2 7.1 6.8 2.60 2.64 10.01 10.10 2.62 2.51 11.11 11.11 
50 % inorganic N + humic acid at 3 kg./ fed. + S 16.4 17.5 7.2 6.9 2.65 2.69 10.15 10.25 2.66 2.61 11.18 11.42 
25 % inorganic N + Compost enriched with actinomyces 12.1 12.7 5.5 5.4 2.31 2.30 9.51 9.50 1.81 1.72 8.21 7.71 
25 % inorganic N + Compost enriched with actinomyces + S 12.4 13.4 5.6 5.5 2.35 2.33 9.56 9.55 1.80 1.81 8.61 8.41 
25 % inorganic N + humic acid at 3 kg./ fed. 11.1 11.4 5.0 5.0 2.21 2.20 9.41 9.42 1.51 1.58 7.49 7.26 
25 % inorganic N + humic acid at 3 kg./ fed. + S 11.8 12.0 5.3 5.3 2.26 2.24 9.46 9.47 1.73 1.70 7.86 7.90 
New L.S.D at 5 % 0.6 0.6 0.6 0.6 0.04 0.03 0.05 0.04 0.07 0.09 0.74 0.82 
S = Spirulina platensis 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. 

                 
Inorganic N as well as organic and biofertilization treatments  T.S.S % Total acidity 

% 
Total sugars 

% 
Reducing 
Sugars % 

Sucrose 
% 

Anthocyanin
s (mg/ 100 

FW) 
2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 

Inorganic N at 60 kg/ fed. 7.40 7.47 0.71 0.75 5.39 5.47 4.30 4.37 1.09 1.10 30.5 30.6 
75 % inorganic N + compost enriched with actinomyces (4 
T/Fed.) 

7.61 7.68 0.67 0.72 5.60 5.66 4.55 4.62 1.05 1.04 33.9 34.0 

75 % inorganic N + compost enriched with actinomyces + S 7.71 7.80 0.65 0.70 5.70 5.79 4.61 4.66 1.09 1.13 35.0 35.1 
75 % inorganic N + humic acid at 3 kg./ fed. 7.47 7.54 0.70 0.75 5.47 5.54 4.40 4.45 1.07 1.09 31.6 31.8 
75 % inorganic N + humic acid at 3 kg./ fed. + S (3 L/ Fed.) 7.55 7.62 0.68 0.73 5.54 5.60 4.46 4.52 1.08 1.08 32.7 32.8 
50 % inorganic N + compost enriched with actinomyces 8.11 8.20 0.61 0.66 6.10 6.18 4.83 4.90 1.27 1.28 38.2 38.3 
50 % inorganic N + compost enriched with actinomyces + S 8.61 8.71 0.58 0.63 6.59 6.71 4.90 4.96 1.69 1.75 38.9 39.0 
50 % inorganic N + humic acid at 3 kg./ fed. 7.81 7.88 0.65 0.71 5.80 5.87 4.71 4.78 1.17 1.09 35.9 36.0 
50 % inorganic N + humic acid at 3 kg./ fed. + S 7.95 8.04 0.64 0.69 5.94 6.00 4.77 4.85 1.17 1.15 37.1 37.2 
25 % inorganic N + Compost enriched with actinomyces 7.25 7.33 0.75 0.80 5.23 5.33 4.10 4.17 1.13 1.16 28.2 28.3 
25 % inorganic N + Compost enriched with actinomyces + S 7.30 7.37 0.74 0.78 5.30 5.36 4.20 4.25 1.10 1.11 29.4 29.5 
25 % inorganic N + humic acid at 3 kg./ fed. 7.10 7.15 0.80 0.85 5.10 5.14 4.00 4.07 1.10 1.07 26.0 26.3 
25 % inorganic N + humic acid at 3 kg./ fed. + S 7.17 7.25 0.77 0.82 5.16 5.24 4.05 4.10 1.11 1.14 27.1 27.8 
New L.S.D at 5 % 0.04 0.04 0.09 0.10 0.04 0.03 0.03 0.03 0.08 0.09 1.0 1.0 
S = 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. 

                 
Inorganic N as well as organic and biofertilization treatments  Vitamins C 

(mg/ 100 g) 

Total 
polyphenols 
(mg/ 100 g) 

Fruit P 
(g/ kg dm) 

Fruit K 
(g/ kg dm) 

Fruit Ca 
(g/ kg dm) 

Fruit Mg 
(g/ kg dm) 

2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 
Inorganic N at 60 kg/ fed. 48.5 48.0 0.50 0.49 2.91 2.95 16.60 16.67 3.60 3.66 1.31 1.33 
75 % inorganic N + compost enriched with actinomyces (4 
T/Fed.) 

51.2 50.7 0.43 0.42 3.33 3.37 17.30 17.37 4.05 4.11 1.46 1.48 

75 % inorganic N + compost enriched with actinomyces + S 52.2 51.7 0.41 0.40 3.43 3.47 17.50 17.58 4.18 4.24 1.53 1.55 
75 % inorganic N + humic acid at 3 kg./ fed. 49.5 49.0 0.48 0.47 3.11 3.15 16.85 16.92 3.75 3.81 1.35 1.37 
75 % inorganic N + humic acid at 3 kg./ fed. + S (3 L/ Fed.) 50.3 49.8 0.46 0.46 3.22 3.25 17.00 17.09 3.90 3.96 1.40 1.42 
50 % inorganic N + compost enriched with actinomyces 54.7 54.2 0.31 0.30 3.85 3.90 18.22 18.30 4.71 4.78 1.72 1.75 
50 % inorganic N + compost enriched with actinomyces + S 55.9 55.2 0.30 0.30 3.95 3.97 18.45 18.52 4.82 4.90 1.76 1.79 
50 % inorganic N + humic acid at 3 kg./ fed. 53.3 52.7 0.38 0.37 3.55 3.59 17.71 17.81 4.30 4.36 1.60 1.63 
50 % inorganic N + humic acid at 3 kg./ fed. + S 54.0 53.5 0.35 0.35 3.75 3.78 18.00 18.09 4.50 4.56 1.66 1.69 
25 % inorganic N + Compost enriched with actinomyces 46.7 46.1 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 + S 47.5 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. 45.0 44.5 0.61 0.61 2.48 2.51 15.19 15.25 2.96 3.11 1.11 1.14 
25 % inorganic N + humic acid at 3 kg./ fed. + S 45.7 45.2 0.59 0.58 2.57 2.60 15.41 15.50 3.15 3.24 1.15 1.17 
New L.S.D at 5 % 0.6 0.7 0.02 0.03 0.09 0.10 0.21 0.21 0.10 0.11 0.03 0.03 
S = Spirulina platensis algae (3 L/ Fed.) 
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