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ABSTRACT 
 
Tow field trials were carried out in 2010 and 2011 summer seasons to study 

the effect of mineral, organic, natural rocks and biofertilizers on yield and yield 
components of Sahka 53 and Giza 102 sunflower varieties in newly reclaimed soils. 
The field experiments were layout at the Agricultural Experimental Desert station, 
Faculty of Agriculture, Cairo University at Wadi El-Natroon, El-Beheira Governorate, 
Egypt. The results showed that the applying of organic fertilizers, natural mineral 
rocks and biofertilizers had positive effect on yield and yield components of two 
sunflower varieties under sandy soil condition as compared to NPK mineral fertilizers. 
Fertilizing with various rates of compost, natural mineral rocks and biofertilizers 
increased head diameter, seed yield /plant, seed yield /faddan and 100-seed weight 
by 4%, 5%,13% and 5% as compared to plants received recommend NPK mineral 
fertilizer dose,respectively at the first season and the corresponding values at the 

second one were 4%,8%,19% and 3% in the same order. The obtained results 
showed that, there were no significant effect of the interaction between the varieties 
and various form of fertilization (organic, bio and mineral) application in most of the 
studied traits except in seed oil content and seed protein content in both seasons. On 
the other hand, applying of compost, bio fertilizers and natural mineral rocks had 
support Rhizosphere microorganism (RMO) and gave higher values of total bacteria 
counts, nitrogenase and dehydrogenase activity as compared to untreated treatments. 

 
 

INTRODUCTION 
 

Sunflower (Helianthus annus L.), is one of the most important oil seed 
crop in the world and Egypt. In addition, sunflower is one of the crops, which 
have high availability to planting and produce high yield under stress such as 
(drought, salinity or temperature).  

Sunflower (Helianthus annuus L.), is one of the most important oil seed 
crops in the world’s oil seed production, because it offers advantages in crop 
rotation systems, such as high adaptation capability, suitability to 
mechanization, low labor needs and easy cultivated and grown in different 
conditions and soils (Kaya and Kolsarici, 2013). It ranges fourth next to 
soybean, palm oil and canola as a source of edible oil in the world (FAS 
USDA, 2008). The oil extracted (48 - 53%) edible from this crop, about 80% 
of the oil is used for edible purpose and rest being non-edible, used for 
industrial purposes (Bhuvaneshwari, et al 2011) Several investigators 
showed the effect of mineral and organic fertilizers application on sunflower 
as; Abou khadrah et al., (2002), Mohamed (2003) and Awad, (2004) 
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In news, reclaimed soil plant nutrients (especially nitrogen, phosphorus, and 
potassium) are essential for crop production, It must be applied in proper 
quantities and at appropriate times, to help in achieving optimum crop yields. 
However, in proper applying of plant nutrients can cause many agricultural 
and environmental problems. In addition, the availability and plant uptake of 
nutrients under new reclaimed soil are very difficult. Schaefer, et al, 2007). 

For optimum plant growth, nutrients must be available in sufficient and 
balanced quantities. Soils contain natural reserves of plant nutrients, but 
these reserves are largely in forms unavailable to plants, and only a minor 
portion is released each year through biological activity or chemical 
processes. This release is too slow to compensate for the removal of 
nutrients by agricultural production and to meet crop requirements. Therefore, 
fertilizers are designed to supplement the nutrients already present in the soil. 
The use of chemical fertilizer has disadvantages in the context of nutrient 
supply, crop growth and environmental quality. Intensive farming practices to 
produce high crop yields and quality require using large amounts of fertilizers, 
therefore, the excessive use of mineral fertilizers is undesirable because of, 
the chemical application lead to diverse environmental, agricultural, health 
consequences, and enhance the decomposition of soil OM, moreover, 
nutrients are easily lost from soils through fixation, leaching or gas emission 
and can lead to reduced, fertilizer efficiency. On the other hand, the 
production of chemical fertilizers is a costly process. In addition, most of the 
energy for fertilizers production is provided by the consumption of non-
renewable fossil fuels. (Chen, 2006 ؛ Akbari, et al., 2011؛ Akbari,et al., 2011 
and Ahmed, et al., 2010)   

Considering the environmental and health problems arising from 
chemical fertilizers usage, many attention has been directed towards the 
application of bio organic farming to avoid the heavy use of agrochemicals 
that result in enormous environmental troubles, the organic fertilizers have 
emerged as a promising component of integrating nutrient supply system in 
agriculture. These systems depend in many important ways, on microbial 
activities, which appear to be a tremendous potential for making use of 
microorganisms in increasing crop production. (Ahmed, et al., 2010, 
Mahmoud et al.,2010, Javahery and Rokhzadi, 2011, Akbari et al., 2011, 
Namvar et al., 2012) and Esmaeilian, et al., 2012). 

Different organic nutrient management practices have been found to be 
technically and financially beneficial, but they differ considerably as to their 
effectiveness and resource requirements. Adding nutrients in the form of 
organic fertilizers has many advantages, eg, they enhance soil biological 
activity, which improves nutrient mobilization, enhance root growth due to 
better soil structure , release nutrients slowly and contribute to the residual 
pool of organic N and P in the soil, Also using organic fertilizers reducing N 
leaching loss and P fixation; they can also supply micronutrients, increase the 
organic matter content of the soil, therefore improving the exchange capacity 
of nutrients, increasing soil water retention, promoting soil aggregates. 
(Place, et al ., 2003) and ( Chen, 2006).  

Different plants are relatively easy to cultivate using organic methods if 
enough nutrients are available due to the application of biofertiliser into the 
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soil. Soil microorganisms play an important role in regulating the dynamic of 
organic matter decomposition and the availability of plant nutrients such as N, 
P, K and S. Its well-recognized that microbial inoculants constitute an 
important component of integrated nutrient management that leads to 
sustainable agriculture.(Chen,2006  and Akbari et al., 2011) 
Recently, biofertilizers have emerged as a promising component of 
integrating nutrient supply system in agriculture. Agricultural systems depend 
in many important ways, on microbial activities, which appear to be a 
tremendous potential for making use of microorganisms in increasing crop 
production. Microbiological fertilizers are so important to the environment and 
considered as a friendly sustainable agricultural practices. 
 [Bloemberg,et al (2000).] and Ahmed,et al (2010) 

Biofertilizers differ from chemical and organic fertilizers in the sense 
that they do not directly supply any nutrients to crops and are cultures of 
special bacteria and fungi. The production technology for biofertilizers is 
relatively simple and installation cost is very low compared to chemical 
fertilizer plants. (Ahmed, et al (2010). 

Azotobacters and Azospirillum, are free-living bacteria that fix 
atmospheric nitrogen in cereal crops without any symbiosis and they do not 
need a specific host lant. Azotobacters are abundant in well-drained, neutral 
soil. They can fix 15-20 kg/ha N per year. Azotobacters sp. can also produce 
antifungal compounds to fight against many plant pathogens. They also 
increase germination and vigor in young plants leading to improved crop 
stands.   

The objective of the present study was found out the most suitable 
organic and inorganic fertilizer combination for higher growth, oil yield and 
quality of sunflower. 

 

MATERIAL AND METHODS 
 

Two field experiments were conducted during 2010 and 2011 summer 
seasons, to study the effect of  Chemical, organic, natural mineral rocks and 
Bio fertilization on yield and yield components of tow sunflower varieties  in 
new reclaimed soil. The field experiments were carried out at the Agricultural 
Experiment Desert Station, Faculty of Agriculture, Cairo University at Wadi 
El-Natroon, El-Beheira Governorate, Egypt. The experiments included 16 
treatments which were the combinations of:  
1. Tow  seed oil sunflower varieties, Sakha 53 and Giza 102. 
2. Recommended treatment mineral fertilizers as a slow release NPK fertilizer 

Hydrocomplex N: P: K (12: 11: 18), 
3.  Organic fertilizer (compost), 
4.  Natural mineral rocks mainly composed of rock phosphate (15%P2O5), 

feldspars (10% K2O) and dolomite (15%MgO),  
5. NPK biofertilizers, (different kinds of microorganisms were used as 

Biofertilizers and /or PGPR, (1) Azotobacter chroccoum and Azospirillum 
brasilense as associative N2-Fixing bacteria. (2) Bacillus megaterium as 
phosphate dissolving bacteria (PDB) and (3) Bacillus circulans as 
potassium releasing bacteria. Strains and isolates bacteria were kindly 
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obtained from central laboratory of organic agriculture, Ariculture Research 
Center (ARC), Giza, Egypt.  

   Fertilizer treatments 
1. T1: NPK fertilizer (60 kg N + 30 Kg P2O5 +60 K2O kg /fad)  
2. T2: Compost (8.75 ton/ fad) 
3. T3: Compost (8.75 ton/ fad) with 50% of NPK fertilizer 
4. T4: Compost (8.75 ton/ fad) with 350 kg/fad natural mineral rocks 

(15%P2O5, 10% K2O, 15%MgO) 
5. T5: Compost (8.75 ton/ fad) + NPK- Biofertilizers mixtures  
6. T6: Compost (8.75ton/fad) +350kg/fad natural mineral rocks + NPK- 

Biofertilizers mixtures. 
7. T7: Compost (8.75 ton/ fad) + 50% of NPK +NPK- Biofertilizers mixtures 
8. T8: Compost ((8.75 ton/ fad) + 50% of NPK fertilizer  + 350 Kg/fad natural 

mineral rocks + mixtures NPK- Biofertilizers  
Experimental design 

The experiment was laid out in Split Plot design with four replicates. 
The main plots were used for fertilizer treatments and the split one for 
sunflower varieties, the plot size was 18 m

2
. Each sub-plot consisted of two 

rows, 0.9 meter apart and 10 meter long. 
Agricultural practices 

Planting date was 03-06-2010 and 18-05-2011 in first season and 
second season, respectively. At harvest time, ten randomly plants were 
collected from each sub plot to measur the harvesting characters and the rest 
of the plants per each plot (18 m

2
) were collected to determine the total seed 

yield / fad. 
The field experiments at the two seasons were conducted under drip 

irrigation with 30 cm distance between dippers (2L. /hour) with two rows of 
plants on both said of dripper, in both seasons 
For mineral fertilizer, slow release NPK fertilizer Hydrocomplex was used and 
its was applied as basic dose to the soil beside the seed line just after sowing 
.that was done with all the mineral treatments fertilizer . 
The compost and /or the natural raw materials' rocks were added to each sub 
plot, which has compost or natural raw materials' rocks two weeks before 
planting.  

All the mixture of biofertilizers were in a liquid form was mixed with 
vermiculite as a carrier material and adhesive reagent then thoroughly mixed 
with sunflower' seeds just before planting. 
Composite soil samples were collected from 0 to 30 cm depth and analyzed 
for some physical, chemical and some biological soil properties as well as 
fertility determination. The details of the soil characteristics are given in 
(Table. 1) 

Sample of irrigation water and local compost were analyzed. The 
irrigation water chemical properties were shown in (Table, 2) and the 
chemical properties of organic fertilizer (compost) were cleared in (Table, 3). 
According to methods mentioned in Black (1982) , Hesse (1971) , Jakson 
(1967) and micronutrient according to Lindsay and Norvell (1978) and Olsen 
(1982). 
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Statistical analysis: 
The statistical analysis of the data on individual character was carried 

out on the mean values over three replications. The statistical methods 
adopted were as follows: 
All data were subjected to statistical analysis by the technique of analysis of 
variance of the split-plot design as mentioned by Gomez and Gomez (1984). 
Main effects and interactions were tested using the error terms appropriate 
for the analysis of variance of split-plot experimental design. After these 
analyses and  when the F test showed statistical significance, the least 
significant differences (L.S.D.) test for multiple comparisons among treatment 
means, at the level of  significance of α=0.05, was applied.  
All statistical analysis was carried out using analysis of variance technique 
(ANOVA) by means of "CoStat" computer software package (1990). 
Data recorded  

The heads were harvested manually by cutting the disk from the rest 
of the plant in each sub plot after fully maturing, about 90 DAS in Sakha 53 
variety and 120 DAS in Giza 102 variety. 
Harvesting characters 
1. Head diameter (cm) 
2. Seed yield per plant (g)  
3. Seed yield per faddan (kg) 
4. 100-seed weight (g) 
5. Seed oil content (%) and seed protein content (%), according to the 
procedure outlined in A.O.A.C.   (2000).  
Microbiological determination: 

1. Total account bacteria. 

2. Microbial activity 
Microbial activities of the plant rhizosphere after 45 day from sowing and 

yield period were conducted. The samples were analyzed for : 
a. Dehydrogenase (DHA) activity according to the method described by 

Thalmam (1967) 
b. Nitragenase activity was estimated according to Shollhorn and Burris 

(1967)  

RESULTS AND DISCUSSION 
 
Effect of sunflower varieties  
Data in Table (4) shows the effect of sunflower varieties (Giza 102 and Sakha 
53) on yield and some yield characters. Data revealed that, the varieties had 
significant effects on seed yield/plant and seed yield/faddan, in both 2010 and 
2011 seasons, Whereas, there was no significant effect of varieties on head 
diameter, 100-seed weight, seed oil content and seed protein content in 2010 
season. Also, the data showed Giza 102 variety superior over Sakha 53 
variety in most of studied characters in 2010 growing season, but in 2011 
season Sakha 53 variety significantly superior over  Giza 102 variety in head 
diameter, seed yield/plant, seed yield/faddan, and seed oil content. 
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Effect of fertilizer treatments (chemical, organic and Bio fertilization)  
The effect of chemical, organic and Bio fertilization on yield and yield 

components of tow sunflower varieties in new reclaimed soil were presented 
in Table (5). The results obtained from the variance analysis of data indicated 
that ,all fertilizer treatments had no significant effects on head diameter, seed 
yield/plant, seed yield/faddan, and 100-seed weight in 2010 growing season 
and on head diameter and 100-seed weight in 2011 grow in season. The 
highest head diameter were observed when adding organic fertilizer 
(compost) with 50% of mineral fertilizer and mixtures NPK- Biofertilizers’(T7) 
in 2010 season, but in 2011 season the highest values were obtained by 
adding organic fertilizer (compost) with natural mineral rocks and mixtures 
NPK- Biofertilizers'(T6). 

Sunflower applied with compost at rate of 8.75 ton/ fad, with natural 
mineral rocks at rate of 350 kg/fad (T4) recorded the highest seed yield/plant 
(94.3  gm)  and 100-seed weight (9.3 gm) without significant difference with 
the rest treatments in 2010 season.  while, the combination of compost with 
50% of mineral Fertilizer, natural mineral rocks, and mixtures 
Biofertilizers’(T8) recorded the highest seed yield/palnt (63.9 gm) without 
significant differences with treatments (T3,T6 and T7) the significant increase 
of seed yield/plant may be due to the role of biofertilizers which act as plant 
growth promoting rhizobacteria (PGPR) and gave the plant more availability 
of the main macro elements (N,P and K) in presence of organic fertilizer 
(compost). 

Data presented  in Table (5) also illustrated that, T6 treatment (compost 
with natural mineral rocks and mixtures Biofertilizers' recorded the highest 
seed yield/faddan (2263.8 kg) without significant differences with the rest 
treatments in 2010 season. This result means that, the addition of mineral 
fertilizer had no significant increase in seed yield/faddan, when the soil 
treated with organic and biofertilizers under this conditions  These results 
may be due to the beneficial effect of adding compost with bioertilizers , 
These results are in harmony with those obtain by (Chen, 2006) , he studied 
the effect of adding nutrients in the form of bio-organic fertilizers and reported 
that ,they enhance soil biological activity, which improves nutrient 
mobilization, enhance root growth due to better soil structure , release 
nutrients slowly and contribute to the residual pool of organic N and P in the 
soil, reducing N leaching loss and P fixation; they can also, supply 
micronutrients, increase the organic matter content of the soil, therefore 
improving the exchange capacity of nutrients, increasing soil water retention. 
In 2011 season, the combination of compost with 50% of mineral fertilizer and 
mixtures Biofertilizers (T7) , recorded the highest seed yield/faddan (2263.8 
kg) without significant differences with the Organic fertilizer (compost) (8.75 
ton/ fad), with 50% of mineral fertilizer (NPK), 30 kg N, 15 kg P2O5 and 30kg 
K2O fad. The effect of application of compost especially with a minimum dose 
of inorganic fertilizer may be attributed to the provision of favorable soil 
condition (improve soil pH, electrical conductivity and organic matter content) 
and supply of proper nutrients for better growth and yield. Similar results have 
also been reported by Wong and Ho (1991), on amending soils with 
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composts. NPK fertilizers are more efficient than the organic manures in 
supplying N, P and K in the short run, while the compost had an advantage in 
supplying other macro and micro nutrient elements not contained NPK 
fertilizer in the long term as well as in slow releasing nature. These results 
are in harmony with those obtained by Prakash and Adholeya.(2004) and 
Rotkittikhun et al., (2007) they showed the suitability of application of high 
proportions of compost with lower doses of inorganic fertilizer for higher 
biomass production of field crops such sunflower. Similar results have also 
been reported by (Guisquiani et al., 1995; Wong and Ho, 1991) they reported 
that , applying of compost have great effects on plant growth and yield as well 
as promote the soil physical and chemical properties. Increased plant yield 
may also be due to increased soil aggregate stability which might have 
favored the beneficial microbes which in turn could have contributed to 
improve biomass production, These results are in line with the findings of 
other researchers (Bwenya and Terokun, 2001; Basso and Ritchie, 2005). 
Moreover, Sunflower plants that have been treated with biofertilizer recorded 
the highest values in most of the studied characters, Inoculation with 
biofertilizers as an average of T5,T6,T7 and T8 treatments increased head 
diameter, seed yield /plant, seed yield/faddan  and 100-seed weight about 
4%, 5%, 13% and 5% than non-inoculated plants as an average of T1,T2,T3 
and T4 ,respectively, in 2010 season the results also obtained on the second 
season at values for 4%, 8% , 19% and 3% .On the other hand there were no 
differences among inoculated and non- inoculated plants on seed oil content 
and seed protein content in 2010 and 2011 seasons . These results are in 
harmony with those obtained by Namvar et al. ( 2012) using commercial 
Egyptian biofertilizer (one of them was microbial containing nitrogen fixing 
bacteria and phosphate dissolving bacteria) found that significantly increased 
plant growth parameters compared with untreated plants (Mahmoud and 
Amara, 2000 , Mostafa and Abo-Bakr, 2010).The biofertilizer application had 
stimulated nutrient accumulation and plant growth comparable to the non 
treated plants (Amir et al., 2003), it also had a positive effect on N-gained 
from air and enhancement of fertilizer uptake (Gala et al, 2000 )  
Effect of interaction:  

Results showed that, there were no significant effect of the 
interaction between the varieties and fertilizer application in most of the 
studied traits except in seed oil content and seed protein content in both 
seasons. 

t-5 Microbiological determination: 
Total bacterial counts:  

Soil microbial status before cultivated, growth and harvest stage of 
experiment of two seasons were evaluated. Data presented in table (6) 
indicated that the initial numbers of total bacterial counts were 25 and 35 
x10

6
cfu g

-1
 dry soils for season 2010 and season 2011, respectively. And 

recorded the lower values as compared to all tested treatments of sunflower 
plants. Applying of mineral fertilizer led to give a significant difference at total 
bacterial counts as compared to initial counts and recorded percentage 
increase ranged from 168 to 132%  for season 2010 and 46 to 86% for 
season 2011 as an average for Giza 102  and Sakha 53 sunflower plants  . 
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Application of  PGPR and / or compost as bio and organic fertilizer with 
or without mineral NPK fertilizers did support rhizosphere microorganism 
number (RMO) and gave higher values for total bacterial counts as compared 
to plants received only mineral NPK and /or before cultivated soil and such 
increases were raised from 150 to 191% at 45 DAP and 142 to 182 at 120 
DAP for Giza 102 and Sakha 53 at 2010 season and 164 to 182 and 57 to 
142.1 at 2011 season as compared to plant received only mineral NPK, 
respectively. The corresponding values as compared to before cultivate were 
540 to 576, 300 to 316, 391 to 420 and 137 to 240 % at the same order. 

This data are in agreement with (Pandy et al, 1998, Mahmoud et al, 
2006 and Mahmoud et al, 2010) who reported that application of PGPR had 
support rhizospheric microorganisms and led to recorded higher values as 
compared to untreated ones.  

Moreover, variety sakha 53 scored higher total bacteria counts values 
as compared to those scored by variety Giza 102 among the two seasons 
and such increases were 8 and 18% at 45 and 120 DAP for 2010 season and 
5 and 33% for 2011 season at the same order. In general, the treatment 
which received compost (organic fertilizer), PGPR (biofertilizer) and Natural 
mineral rocks (MR) gave the higher values of total bacterial counts as 
compared to all tested treatments.  
Mona, et al (2000) and Ragab, et al (2006) reported that, inoculation with 
diastrophic bacteria had stimulation effect on the population of rhizosphere 
microorganism and increased their numbers by more than 50 % at the end of 
the experiment compared with the numbers recorded before planting.   
Nitroganse and dehydrogenize activity: 

Data in Table (7) show the nitrogenase and dehydroganase activity as 
indication on higher and active number of soil microorganisms presented in 
sunflower rhizospher plants. Generally, the activity of both nitrogenase and 
dehydroganase gave the same trend, which obtained from the total bacterial 
counts where, applying of PGPR, and compost with or without NPK mineral 
fertilizers led to give higher significant deference as compared to plants 
treated with NPK mineral fertilizer as such. In addition, variety Sakha 53 
recorded higher values of nitrogenase and dehydroganase activity as 
compared to variety Giza 102 between the two seasons. Again, plants which 
recived PGPR, compost and natural mineral rocks (MR) fertilizer recorded 
higher activities values as compared to all tested treatments. The values of 
the nitrogenase activity ,which is responsible for the  nitrogenase fixation 
,were higher in the microbial inoculated treatments than the untreated 
treatments .the dehydroganase activity was estimated as an indication of the 
respiratory activity of roots and soil microorganisms , this enigmatic activity 
was also higher in the microbial inoculated treatments than the untreated 
treatments there results are in harmony with those obtained by Abou-Aly 
(2005) and Shahein et al (2013) they found that microbial inoculation 
enhance the activities of nitrogenase and  dehydroganase compared to 
control plants . 
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ت أأ   عبأأ   اعسأأة  علأأً ة لأأض ثٌر الأسأأة ا اعةن ةٌأأل ضاعن أأضٌل ضاع ٌضٌأأل تأأ 
 ظرضف الأرا ً اعج ٌ ا

 (3)  تم  سٌن ٌضسف أبض ط عب ،(2)،ع طف عب  اعنزٌز  سن رجب(1)ةبٌ  ة ة  ة رض 

 (2)ةرٌم لبرى اعةتضعى اعةتضعى ض  (1)ةؤةن   ة  طه ،
 ةلر   –اعجٌزا  – اج ةنل اعق هر –كلٌل اعزراعل  –قسم اعة  لٌ   -1
 ةلر  –اعجٌزا  –ةركز اعب ضث اعزراعٌل  –اعةنة  اعةركزي علزراعل اعن ضٌل  -2
 ةلر  –اعجٌزا  –ةركز اعب ضث اعزراعٌل  –ضاعبٌئل  ةنه  ب ضث الأرا ً ضاعةٌ ه -3
 

ذلك  بدك د  راسكأ تك كير نك  مكن ( و0202,0200 ) نيالصيفي ينفي الموسم حقليتان جريت تجربتانأ
المحصكككو   وأيلكككا السكككما  الحيكككو   لككك  ,ما  المعككك وي والسكككما  العلكككو  والصككك ور المع ويكككأ ال بيعيكككأالسككك

 .المستصلحأ ح يكا راليي الأف 020وجيزة  35ي س ا لوباتات  با  الشمس, صوف هومنووات
والتابعككأ لنليككأ المستصككلحأ  رالككي الصككحراويأللأبمح ككأ البحككو   تككان الحقليتككانربقيمككت التجأوقكك    

ظدرت الوتكاج  المتحصك   ليدكا وق  أ ,محافظأ البحيرةالتابعأ لوذل  بوا   الو رون  ,جامعأ القاهرة - را أالز
  لك  إيجابيكأوالحيويأ وأيلا الص ور المع ويأ لدا تك كيرات  سم ة العلويأ )النمبوست(م الأن ت بيق واست  اأ

م وذلكك  مقاروككأ باسككت  ا ,لرمليككأرالككي ا بككا  الشككمس تحككت ظككرود الأ لصككوفي هومنوواتكك المحصككو نكك  مككن 
  المع وي بالجر أ الناملأ بمفر ه.السما  

التكي تكم معاملتدكا بمسكتويات النمبوسكت الم تلفكأ والصك ور ال بيعيكأ  ,وباتات  با  الشمسوق  أ  ت 
 بكالجرام الوبكات محصو  –من ق ر القرص ن  في  نلا موسمي الزرا أ  زيا ات معوويأ في ,والسما  الحيو 

 %  لكككي 3و ,%05و ,% 3و ,% 4وناوكككت تلككك  الزيكككا ات  ,بكككذرة 022وزن , والبذور/فككك ان صكككو مح –
( وناوكت الوسكبأ 0202و  )ناملكأ للسكما  المعك وي فكي الموسكم الأوذلك  بمقاروتدكا باسكت  ام الجر كأ ال .الترتيك 

وتكاج  أولكحت ال%  لكي وفكس الترتيك . 5 و% 01و ,% 8و ,%4( هكي 0200المسجلأ فكي الموسكم الككاوي )
سكم ة م تلفأ من الأهوا  ا تلافات معوويأ  و  استجابأ صوفي  با  الشمس للصور ال توه ليسالمتحص   ليدا أ

الزيكت والبكروتين وسكبأ  مكن مع ويأ ( في غالبيأ الصفات الم روسأ ما  ا نك  –حيويأ  –  مأ )  لويأ تالمس
 وذل   لا  موسمي التجربأ.

ونكذا الصك ور المع ويكأ ال بيعيكأ إلك     العلو  والسما  الحيو است  ام السما , أ ى رجاو  آ  ل 
, ونكذل   اليأ للع  النلكي للبنتريكا امع يا قيم   ,مو قأ الريزوسفير من الناجوات الحيأ ال قيقأ   م وزيا ة محتوى

ت المعككاملا هليدككا هككذالملككاد إغيككر اروككأ بالمعككاملات وذلكك  مق ,وزيمككي الويتروجيويككز وال يدكك روجيويزوشككا  إ
تحككت مسككتويات م تلفككأ مككن ا سككم ة  020وجيككزة  35وتوصككي ال راسككأ بزرا ككأ  وار الشككمس صككوفي سكك ا .

 السما  الحيو  ( –الص ور ال بيعيأ  –)النمبوست الم تلفأ 

 ق م بت كٌم اعب ث

 جامعت المنصورة –كليت الزراعت  احمد نادرعطيوأ.د /  

 قاىرهالجامعت  –كليت الزراعت  نبيل على خليلأ.د /  
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 Table 1: Physical and chemical properties of soil at experimental site in 2010 and 2011 summer seasons. 

Physical properties Chemical properties 
Available amounts of macro 

nutrients (mg/kg) 

Sand % Clay% Silt% Soil texture Soil (pH) EC O.M. % CaCo3 (%) N P K 

Season 2010 

91.66 2.86 5.48 Sandy 7.6 5.12 0.28 6.24 9.6 2.42 320 

Season 2011 
92.32 2.72 4.96 Sandy 7.6 5.36 0.25 5.96 8.6 2.24 280 

 

Table 2: The chemical properties of irrigation water at experimental site in 2010 and 2011 summer seasons.  

SAR 
Soluble cations ( meq/l) Soluble anions (meq/l) EC 

ppm 
dS/m pH 

 Mg++ Ca++ K+ Na+ SO4- CL- HCO3- 

Season 2010 

15.32 3.94 3.86 0.36 30.24 12.98 21.20 4.22 2470 3.84 7.55 

Season 2011 

14.32 3.80 3.72 0.32 27.76 12.72 18.96 3.92 2300 3.58 7.50 

 
 Table 3:The main properties of organic fertilizer (compost) in 2010 and 2011 summer seasons. 

 Total Macro nutrient % Available nitrogen 

Humidity % 
Density 
(kg/m3) 

pH 
(1:10) 

EC 
(1:10) 

(O.M) % (O.C) % 
C/N 
ratio 

N % P % K % 
(NH4)+ 
(mg/kg) 

(NO3)- 
(mg/kg) 

Season 2010 

23.0 740 7.45 5.58 29.2 16.82 1:14.2 1.8 0.9 1.60 80 90 

Season 2011 

22.4 720 7.5 4.96 28.0 16.24 1:14 1.7 0.8 1.56 78 86 
 

  Table 4.: yield and some yield characters as Effected by sunflower varieties (Giza 102 , sakha 53) in 2010 and 2011 
seasons  

Varieties  
Head 

diameter (cm) 
Seed yield per 

plant (g) 
Seed yield per 

faddan (kg) 
100-seed weight 

(g) 
Seed oil content 

(%) 
Seed protein 
content (%) 

                        Season 2010  

Giza 102 22.5 90.1 2090.2 9.0 39.80 43.2 

Sakha 53 22.3 80.1 1758.7 9.1 39.3 42.7 

LSD(0.05) ------ 8.19 261 ------ ----- ----- 

Season 2011 

Giza 102 13.96 47.1 980.0 10.5 38.7 25.7 

Sakha 53 16.02 60.9 1328.9 9.7 43.10 19.5 

LSD(0.05) 0.94 4.52 146.9 0.65 1.4 1.32 
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   Table 5: yield and some yield characters as affected by fertilizer treatments in 2010 and 2011 seasons  

Fertilizer treatments  
Head diameter 

(cm) 
Seed yield per plant 

(g) 
Seed yield per 

feddan (kg) 
100-seed weight 

(g) 
Seed  oil content 

(%) 
Seed protein 
content (%) 

2010 Season 
T1 24.1 75.7 1808.4 9.0 39.5 38.8 
T2 21.5 81.2 1631.1 8.3 39.1 44.8 
T3 21.8 81.6 1574.8 8.8 39.5 46.1 
T4 20.6 94.3 2137.9 9.3 39.9 40.7 
T5 22.1 88.7 1966.8 9.2 41.3 45.8 
T6 22.5 91.8 2263.8 9.2 39.9 43.5 
T7 24.5 88.1 2100.7 9.3 39.6 37.8 
T8 22.2 80.0 1912.3 9.4 37.4 46.4 
LSD(0.05) --- --- --- --- 1.67 4.7 
2011 Season 
T1 15.4 48.0 776.7 9.5 41.73 38.8 
T2 15.0 51.3 1082.7 9.9 42.77 44.8 
T3 14.6 57.2 1217.8 10.3 37.53 46.1 
T4 14.1 50.5 1062.0 10.2 40.70 40.7 
T5 13.6 45.8 993.1 9.48 42.70 45.8 
T6 16.0 55.7 1310.6 10.1 40.20 43.5 
T7 15.8 60.0 1464.7 11.1 39.07 37.8 
T8 16.3 63.9 1328.2 10.4 42.66 46.4 
LSD(0.05) --- 8.94 236.6 --- 2.36 2.1 

  Table 6: Total bacterial counts (- *10
 6

cfu g
-1 

dry soil) of sunflower rhizosphere soil treatments at zero, 45 and 120 
DAP on 2010 and 2011 seasons 

Parameters 
Season 2010 Season 2011 

Zero                            25 Zero                                        35 
45 DAP 120 DAP 45 DAP 120 DAP 

Treatments V1 V2 x  V1 V2 x  V1 V2 x  V1 V2 x  
T1 55 60 38 40 43 40 60 69 53 53 49 30 
T2 144 155 032 89 92 10 153 163 038 62 101 80 
T3 120 134 001 70 78 14 134 140 051 50 107 11 
T4 140 157 041 85 93 81 159 166 055 72 102 81 
T5 150 162 035 43 102 15 163 169 055 83 119 020 
T6 160 169 053 100 104 020 172 182 011 79 78 18 
T7 135 140 058 76 82 11 159 163 050 84 89 81 
T8 150 159 033 90 101 15 164 180 015 99 120 002 
x  050 040 051 14 81 80 045 034 032 15 11 83 
L.S.D .0.05 05.7 02.7 ـــــ 00.7 08.9 ـــــ 04.3 00.6 ـــــ 04.7 01.8 ـــــ 
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Table 7: Nitrogenas  and dehydrogenase of sunflower rhizosphere soil treatments at 45 and 120  DAP on 2010 and 
2011 seasons: 

Parameters Nitrogenas (mmol C2 H4/hr) Dehydrogenas (mgTPF/ g dry soil / day ) 

 45 DAP 120 DAP 45 DAP 120 DAP 

Treatments V1 V2 x  V1 V2 x  V1 V2 x  V1 V2 x  

2010 Season 

T1 33.4 90.3 50.9 30.15 80.4 55.3 11.4 13.4 00.4 12.2 13.0 00.6 
T2 130.4 140.5 053.5 110.2 115.3 000.8 20.5 22.5 21.5 19.4 20.3 01.9 
T3 150.5 170.6 052.6 100.5 109.2 104.9 23.6 24.3 23.9 20.3 19.4 00.5 
T4 250.6 233.4 040. 190.7 200.3 195.5 22.7 23.2 00.9 17.5 20.3 18.9 
T5 270.4 250.2 260.3 180.4 180.7 082.6 23.7 25.4 24.6 18.3 21.4 19.9 
T6 290.6 299.5 295.1 170.5 210.4 190.3 08.2 01.8 28.0 05.2 05.2 05.2 
T7 192.3 180.2 085.3 160.7 160.5 052.6 21.7 22.5 22.1 19.9 19.2 19.6 
T8 280.7 290.5 285.6 193.7 213.4 203.6 25.4 27.2 05.3 21.2 19.8 20.5 

x  011.7 025.9 203.3 040.1 038.8 032.5 00.2 23.3 00.7 19.0 01.6 01.3 

             
L.S.D .0.05 01.3 04.5 ـــــ 0.43 2.85 ـــــ 2.91 0.2 ـــــ 03.9 05.8 ـــــ 

2011 Season   

T1 62.3 70.4 55.4 40.7 60.3 32.5 12.5 14.2 13.4 10.2 15.2 00.7 
T2 140.7 150.3 043.5 40.8 100.4 12.6 22.3 20.4 21.4 18.3 18.5 08.4 
T3 160.4 166.4 055.4 120.2 150.3 053.3 20.5 23.7 00.1 17.4 21.2 01.3 
T4 240.5 250.3 245.4 200.1 190.4 295.3 23.7 24.8 04.3 20.5 23.6 00.1 
T5 260.3 270.4 053.4 210.3 220.5 003.4 24.8 26.2 03.5 21.2 24.8 05.0 
T6 297.2 280.5 088.9 230.4 240.4 053.4 27.9 01.2 28.6 04.8 03.4 25.1 
T7 210.5 220.4 003.5 189.5 200.8 013.2 23.4 25.3 04.4 20.7 23.2 21.9 
T8 270.4 260.8 053.6 211.4 230.4 000.2 26.5 28.9 01.7 23.5 26.4 04.9 

x  023.3 208.7 207.0 033.4 014.2 054.8 00.7 24.1 05.4 19.6 00.3 20.9 

L.S.D .0.05 04.3 00.7 ـــــ 2.93 1.73 ـــــ 0.81 2.73 ـــــ 00.7 01.6 ـــــ 

 


