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Abstract  This study was performed at Giza station, Cotton Res. Inst., Agric. Res. Center, Egypt, during 2012 and 2013 
seasons. To decrease the chemical pollution of soil and underground water and study the effect of applying clay soil with rice 
straw as organic wastes, and the inoculation with some bacterial strains as biofertilizer (PGPR) (Trichoderma reesei, 
Trichoderma viride, Pseudomonas putida, Bacillus polymexa, Bacillus megaterium). Together with or without rice straw 
using eco-friendly crop such as, colored cotton because of the lack need for chemicals during bleaching and dyeing processes. 
As well as, study their effect on soil chemical and biological properties and their impact on the green and brown colored 
cotton fiber quality comparing to the chemical fertilizers, and cotton yield and some yield components and cotton fiber 
properties comparing to the control. Green cotton (mutation from G.89), brown cotton (mutation from G.83) and G.86 as 
white cotton as control. The most important results can be summarized as follows: Adding rice straw achieved the highest 
content of soil organic matter compared to the rest of the transactions under study. Adding bacterial strains led to increase soil 
biological activity compared to the rest of the transactions, as well as the control treatments. This reflected directly on all the 
characters under study. The treatment of mixed bacteria strains (PGPR) and compost in the presence of rice straw increased 
the soil content of N, P, K elements along with the soil softness, soil total fungi, total counts of bacteria, as well as boll weight 
(g), lint percentage (%) and seed cotton yield (Kentar/fed.), and fiber structure and physical properties under the study. Also, 
the white cotton surpassed the green and brown cotton for all factors under the study as well as, the soil biological activity in 
terms of increasing the total bacterial, total Fungi counts, CO2 evolution. So, we can use this treatment safely to produce bio 
organic colored cotton. Generally, it could be concluded that the use of the treatment of spraying mixed of bacterial strains 
(PGPR) and compost in the presence of rice straw is useful for the colored cotton, and enhancement of soil chemical and 
biological properties. On the other hand, the pervious treatments decreased the degree of pH and EC of the soil. While, 
influence of cotton rice straw and fertilizers treatment were not significant on fiber cross section perimeter. Also, influence of 
fertilizers treatment and interaction between genotypes x fertilizer treatments were not significant on upper half mean and 
uniformity index.  
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1. Introduction 
In modern cultivation process indiscriminate use of 

fertilizers, particularly the nitrogenous and phosphorus, has 
led to substantial pollution of soil, air and water. Excessive 
use of these chemicals exerts deleterious effects on soil 
microorganism, affects the fertility status of soil and also 
pollutes environment [1-3]. The application of these 
fertilizers on a long term basis often leads to reduction in 
pH and exchangeable bases thus making them unavailable  
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to crops and the productivity of crop declines. To obviate 
this problem and obtain higher plant yield, farmers have 
become increasingly dependent on chemical sources of 
nitrogen and phosphorus. Besides being costly, the 
production of chemical fertilizers depletes nonrenewable 
resources, the oil and natural gas used to produce these 
fertilizers, and poses human and environmental hazards [4]. 
So, effort should coordinate to decrease the consequences of 
the soil chemical pollution. Using eco-friendly fertilizer 
became the save solution to provide plant with nutrient. Also, 
the final product is strongly needed to meet the market 
requires as stated by ICOF [5]. While, Shivalingaiah [6] 
indicated that Organic cotton production is expected to 
expand in response to increased demand for organic fibers. 
Thus, there is a need to study the effect of this fertilizers on 
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the Egyptian cotton quality and quantity because our 
cottons has a unique fiber properties besides our soil is 
suffering of lack of minerals since building the high dam as 
clarified by Arafa and Gebaly [7]. So, we should focus on 
method helps us to increase the soil fertility, like bio or 
organic fertilization. The compost application can also 
improve cotton plant growth promoting rhizobacteria 
(PGPR), compost and chemical fertilizers significantly 
affect the growth and yield of different crops [8]. The rice 
straw application achieved the highest content of soil 
organic matter adding bacterial strains led to increase the 
soil biological activity this reflected directly on all the soil 
and plant characters under the study. The treatment of 
mixed of bacterial strains (PGPR) and Humic acid in the 
presence of rice straw was the best for the cotton crop yield 
and fiber quality as well as the properties of soil chemical 
and biological artillery compared to the control treatment 
[9]. Using either Spirulina platensis suspension or Azolla 
pinnata suspension separately is not enough for enrichment 
the soil chemicals and biological activities, consequently 
the fiber properties, but using the mixture of both of them in 
addition to, the organic fertilizer humic acid gave the best 
results for all soil characteristics. Also, its save to use 
bio-organic fertilizers for colored cotton without affecting 
the colored fiber properties [10]. The white cotton 
surpassed the green and brown cotton in soil and fiber under 
study, also concluded that the Egyptian colored cotton need 
more studies to develop its properties [11]. Mohamed et al. 
[11] and Dutt et al. [12] indicated that the physical properties 
of brown cotton i.e. fiber strength, elongation, length, 
micronaire reading and fineness are on average. Green 
cotton is longer and stronger than brown cotton. In contrast, 
the brown cotton is better in maturity ratio and micronaire 
value while the color cotton in general is lower than those of 
the white cotton. Although, the colored cotton has poor fiber 
quality but it naturally has an extremely soft hand or “feel.” 
and combined with its lake of harmful chemical in finishing 
and dyeing which increase their need globally. These 

benefits are maximized by using safe environmentally field 
practices such as using blue green algae or cyanobacteria. 
They are photosynthetic microorganisms [6, 13, 14], where 
the authors found that organic cotton fertilizers like, rice 
straw, humic acid, solid manures and biofertilizers etc., 
provide necessary nutrients for plant, improve soil 
properties and decrease the soil pH that reflected on the 
crop growth and production. Etesami et al. [15] explained 
that that PGPR strains, able to augment the plants by 
interfering the concentration of known phytohormone that 
those bacteria one of the most important way affect the 
growth and development is by producing Indole-3 acetic 
acid IAA that this hormone is led to plant root growth 
system development and subsequently uptake increase of 
nutrients by plant. Attia et al. [16] stated that biofertilizer + 
organic fertilizer + 66% of recommended increased the 
yield potential and fiber properties of the Egyptian cotton. 
Similar results was obtained by Dhale et al. [17] who found 
that the use of bioinoculents are beneficial in improving 
yield parameters (weight of bolls, number of bolls per 
plants, seed cotton yield) and fiber quality parameters (span 
length, uniformity ratio, micronaire value, tenacity, EIG%) 
up to some extent. 

2. Materials and Methods 
This investigation was conducted at Giza station, Cotton 

Research Institute, Agric. Res. Center, Egypt, during 2012 
and 2013 seasons to study the effect of organic fertilization 
on the yield component sand quality properties of the three 
genotypes (c). Green cotton (mutation from G.89), brown 
cotton (mutation from G.83) and G86 as white cotton as 
control and ten fertilizers treatment (F), five including rice 
straw and the rest without rice straw. Net plot 4 x 4.6 with 
proper irrigation channels. The following the fertilizers 
treatment were conducted in this study are shown in table 
(1). 

 
Treatments: 

Table 1.  Layout of the experimental design 

Components 
Treatment no. 

T 1 T 2 T 3 T 4 T 5 T 6 T 7 T 8 T9 T 10 

60 kg N fed -1 X     X     

30 kg N fed -1  X X X X  X X X X 

Rice Straw      X X X X X 

Compost   X  X   X  X 

Microbiota    X X    X X 

 
Rice straw: 

Rice straw was collected from South El-Hossinia Res. farm Station, El-Sharkia Governorate. It was dry anaerobically 
and applied to the soil with rate 2.5 ton /feddan during land preparation. The results of these analyses are shown in table 
(2). 
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Table (2).  The analysis of the rice straw 

O.M 
% 

O.C 
% 

C/N 
% 

T.N 
% 

T.P 
% 

T.K 
% 

Zn 
Ppm 

Mn 
ppm 

Fe 
ppm 

Cu 
ppm 

Ash 
% 

80.18 46.50 95:1 0.49 0.52 0.77 220 75 722 61 19.82 

 
Soil analysis: 

The experimental field soil was sampled initially before conducting the experiment to determine its physical and 
chemical analyses. The results of these analyses are shown in table (3). 

Table (3).  The physio-chemical of the experimental soil 

Season 2013 Season 2012 Properties 

3.8 4.4 Particle size distillation (%) Coarse sand 

24.3 25.6 Fine sand 

29.1 27.8 Silt 

Clay Clay Clay 

1.33 1.42 Texture clay 

1.36 1.41 CaCO3 

7.10 7.35 PH (1:2:5) soil solution 

1.84 1.9 EC ds/m (soil paste) 

0.041 0.091 Total N (%) 

0.78 0.86 Organic C (%) 

 
7.02 
7.89 

10.37 
0.63 

 
7.51 
4.56 
10.49 
0.45 

Cations mg l-1 
Ca++ 
Mg++ 
Na+ 
K+ 

 
0.0 
2.29 
9.04 

11.28 

 
0.0 
2.11 
9.16 
11.30 

Anions mg l-1 
CO3

-2 
HCO3

 -1 
Cl- 

SO4
-2 

 
Compost: 

Compost obtained from Moshtohor surrounding farm, Kalubia Governorate. The physical and chemical analyses are 
shown in table (4). 

Table 4.  Some properties of the used organic manure (compost) 
Total fungal 
counts cfu/g 

Actino counts 
cfu/g 

Total bacterial 
counts cfu/g 

OM 
(%) OC (%) 

C/N 
ratio 

Total K 
(%) 

Total 
P (%) 

Total 
N (%) 

EC 
(dS/m) pH 

1.8x106 5.7x107 1.9x109 63.15 34.40 17.73 0.953 1.42 1.94 0.80 6.57 

 
The studied characters on cotton plant: 
Yield components:  

Lint percentage, boll weight and seed cotton yield. 
Fiber structure properties 

Fiber cross section perimeter, maturity ratio, and degree of thickening (%), where the degree of thickening calculated by 
divided secondary wall area on cross section area and the maturity ratio according to Lord [18]. These parameters were 
determined using Image analysis instrument. 
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Fiber physical properties 
Fiber strength (g/tex), fiber length (mm), uniformity index (%) and micronaire value, these parameter were determined 

under controlled conditions of 65% ± 2 of relative humidity and 21° ± 2°C temperature. Fiber properties were measured by 
using High Volume Instrument (HVI) according to ASTM [19]. 
Determinations 

The main physical and chemical properties of the experimental soil (Table 1) and the analyses of the compost and rice 
straw were determined according to the standard methods described by Jackson [20] and Page et al. [21]. Plant materials: the 
oven dried plant materials and determined methods of Page et al. [21]. The plate count using the suitable serial dilutions and 
specific media was applied for estimation of the examined microbial groups. The media include: Nutrient agar [22] for total 
count of bacteria, Martin,s agar medium [23] for fungi and Jensen,s medium [23] CO2 evolution was determined according to 
Gaur et al. [24]. Soil enzymes dehydrogenase activity of the rhizosphere soil assay according to Casida et al. [25], while 
nitrogenase activity measured by acetylene reduction as described by Hardy et al. [26]. 
Microbiota: 
Biofertile: 

An innovative bioformulation produced by the Experimental Studies and Research Unit (ESRU), Faculty of Agriculture, 
Cairo University was used, for the first time, with Zea mays. This biopreparate is a composite culture of associative and 
endophyticdiazotrophs (Table 5). PGPR concentration was adjusted to 1x108 (cfu/gr) for all treatments and sprayed in the 
recommended times of cotton fertilization. 

Table 5.  Diazotrophs formulated in the “Biofertile” multi-strain biofertilizer 

Diazotroph Strain code Host plant Reference 

Trichoderma reesei NRRL 11236 
Sorghum biocolor [27] 

Trichoderma viride EMCC 107 

Pseudomonas putida Ps.G Hamada elegans 

 [28] Bacillus polymexa  Halva pariflora 

Bacillus megaterium B30 Hordeum vulgare 

 
Statistical analysis: 

Statistical analysis was a randomized complete blocks design with three replications. LSD 5% test was employed to 
compare the different means of each studied character, the analysis of variance and LSD test were carried out according to 
Snedecor and Cochran [29]. 

3. Results and Discussion 
Soil physicochemical properties 

In this study, there are no changes in the results of soil samples for the three genotypes of cotton, but only the changes 
between treatments. Results revealed that only the incorporation either with or without rice straw increased the soil organic 
matter through first season achieved highest result after the second season this may be T5 and T10 contents (Fig. 1), which 
contribute in stimulate activity of microorganisms at the two seasons, respectively. It was worthy to mention T10 gave high 
result than T5 because its contents rice straw as organic matter with (PGPR + Compost). All treatments with rice straw 
tended to achieve relatively higher values of total-N, P and K, as well as enhanced the organic matter in soil, compared to 
the treatment without rice straw or control. The Two seasons, respectively results were obtained by Badran et al. [30]. 
However, all treatments with rice straw decreased both EC (Fig. 2) and pH (Fig. 3) as compared to the treatments without 
rice straw [31]. There was a very slight effect in organic matter (%) and pH value. More flourishing in chemical and 
biological properties of the soil was attained with (PGPR + Compost) and with rice straw (T10) in the two seasons, 
respectively. The pH value of the soil was not very slightly affected of any treatment without rice straw, while diminution 
of the pH value was much pronounced at (T10) these results are in agreement with those obtained by Laxminarayana and 
Patiram [32]. 

Results of organic matter, total-N (Fig. 4) given in revealed that addition of rice straw led to relative increase in such 
chemical parameters as compared with absolute control. Moreover, rice straw, (PGPR + Compost) attained the highest 
values of organic matter, total-N in addition, application of the enriched (PGPR + Compost) to the same preceded 
treatments exhibited more advancement in the obtained values. The highest values of OM T10, total-N at results in the two 
seasons, respectively by using (PGPR + Compost) with rice straw. Similar results were obtained by Badran et al. [30]. 
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Concerning, the total P (Fig. 5) and K (Fig. 6) in the soil, the results declared that addition of PGPR tended to increase P 
and K in the soil, particularly with the combined inoculation treatment as compared with other treatments. The results again 
confirmed the superiority of using the (PGPR + Compost) when accompanied with rice straw at the two seasons, 
respectively. This result was mainly related to the ability of PGPR to dissolve insoluble phosphate via formation of organic 
acids and chelating substances. Similar trend was obtained by Laxminarayana and Patiram [32] and Khalil [33]. Moreover, 
the presence of organic materials (Compost, rice straw) can exhibit same trend phosphate solubilization beside their vital 
role in enhancement of phosphate dissolvers, as well as increasing soil moisture retention and thus more availability of 
phosphorus and potassium. These results are closed to those reported by Badran et al. [30]. 

 
 

 

Figure (1).  Mean organic matter OM (%) in the two seasons 

 
Figure (2).  Mean EC in the two seasons 

 

Figure (3).  Mean pH in the two seasons 

 

Figure (4).  Mean total-N (T.N) in the two seasons 
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Figure (5).  Mean total-P (T.P) in the two seasons 

 

Figure (6).  Mean total-K (T.K) in the two seasons 

 
Soil biological activity 

Organic fertilizers are those fertilizers which are manufactured using organic substances which are bio-degradable, i.e. 
organic fertilizers are naturally occurring fertilizers and nutrient enhancers of the soil [34]. Therefore, every substance likes 
rice straw and compost that occurs naturally and is easily bio-degradable is organic and if this organic material enhances the 
richness of the soil, it is termed as organic fertilizer. These organic substances are further decomposed and broken into 
smaller and soluble particles by PGPR and numerous microorganisms in soil. After being turned into soluble and simpler 
compounds, these fertilizers are taken in by the roots. In this study the effect of the tested treatment of either microbial 
inoculation or compost and their combination, initially, no definite trend was detected, since the count of bacteria, and fungi, 
slightly increased in response of these treatments all with or without rice straw in 2012 and 2013 seasons, respectively but no 
increased between the soil samples in the three types of cotton for every treatment. However, at flowering stage, generally, 
the inoculation with either PGPR or compost or their combination increased the count of all tested microorganisms compared 
to those recorded by uninoculated treatments. Same behavior was observed for the count of bacteria, and fungi, whether 
plowing with rice straw or not in response of these treatments all with or without rice straw in 2012 and 2013 seasons, 
respectively. However, at flowering stage, generally, the inoculation with either PGPR or compost or their combination 
increased the count of all tested microorganisms compared to those recorded by uninoculated treatments. Same behavior was 
observed for the count of bacteria (Fig. 7), and fungi (Fig. 8), whether plowing with rice straw or not. However, the treatment 
(T10) of PGPR as foliar spray and compost applied with plowing rice straw gave the highest values of all soil biological 
activity parameters treatment, i.e. total bacteria count 44.9, 44.9, and 44.8 (Green cotton, Brown cotton and White cotton) in 
the two seasons, respectively and 46.9, 46.9, and 46.9 (Green cotton, Brown cotton and White cotton) in the two seasons, 
respectively (105 cfu g-1 soil) and total fungi  67, 67.2, 67.1 and 69.1, 68.9, 69.2 fungi (Green cotton, Brown cotton and White 
cotton) in the two seasons, respectively (104 cfu g-1 soil). 

CO2 evolution (Fig. 9) was increased from 44.51, 44.52, 44.50 and 46.14, 46.13, 46.14 CO2 evolution (Green cotton, 
Brown cotton and White cotton) in the two seasons, respectively (mg 100g soil-1) under the treatment plowing rice straw at 
(2012 and 2013) two seasons, respectively. On the other hand, the treatment (T5) decreases without plowing rice straw, i.e. 
total bacteria count 29.1, 29.1, 29 and 31.2, 31.4, 31.3 cfu g-1 dry soil (Green cotton, Brown cotton and White cotton) in the 
two seasons, respectively. While, total fungi 51.1, 69.9, 51.1 and 52.4, 52.5, 52.5 cfu g-1 dry soil (Green cotton, Brown cotton 
and White cotton) in the two seasons, respectively, and CO2 evolution decreases without rice straw achieved 30.57, 30.58, 
30.59 and 30.88, 30.89, 30.87 mg 100g-1 dry soil (Green cotton, Brown cotton and White cotton) in the two seasons, 
respectively. 
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W.C=white cotton // G.C = Green cotton // B.C = Brown cotton 

Figure (7).  The total count of bacteria to three genotypes of cotton in the two seasons 

 

W.C= white cotton // G.C = Green cotton // B.C = Brown cotton 

Figure (8).  The total fungi to three genotypes of cotton in the two seasons 

 

W.C= white cotton // G.C = Green cotton // B.C = Brown cotton 

Figure (9).  The CO2 evolution to three genotypes of cotton in the two seasons 

Cotton properties: 
Data shown in table (6), illuminating that, the effect of all the factors under the study and their interaction on lint 

percentage (%) was significant in both seasons. Regarding the genotypes, the white cotton gave the highest values of lint 
percentage (%) than colored cotton (green and brown) were (39.05, 34.79 and 32.86), (39.11, 34.82 and 32.90) in both 
seasons; respectively. Concerning the fertilizer treatment, the mixture of compost + PGPR with rice straw gave the highest 
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values of lint percentage (%) for all genotypes than other treatment with average (36.27 and 36.29) in both seasons; 
respectively. While, the treatment 50% of mineral fertilizer gave the lowest values for all genotypes with average (34.71 and 
34.87) in 2012 and 2013, respectively. As for the interaction between genotypes x fertilizers treatment, the white cotton under 
the mixture of compost + PGPR with rice straw gave the best values of lint percentage (%) were (40.14 and 40.16) in both 
seasons, respectively. This may be attributed to that the significant increase in microbial, bacteria and fungi was observer 
with the addition of rice straw. On the other hand, the white cotton under the mixture of compost + PGPR without rice straw 
gave the lowest values of lint percentage (%) were (32.09 and 32.24) in both seasons, respectively. This result was similar for 
Attia et al. [16] and Dhale et al. [17]. 

Data recorded in tables (7 and 8), shown that, the result of boll weight and seed cotton yield took the same trend lint 
percentage (%). 

It’s clear from table (9), that the effect of the genotypes was significant in 2012 and 2013 seasons. The white cotton gave 
the better values than the green and brown cotton were (47.30, 50.80 and 51.03), (47.25, 50.73 and 50.98) in both seasons, 
respectively. While, the effect of the fertilizers treatments were not significant for cross section perimeter in both seasons. 
This result may be due to that cross section perimeter genetic characteristic inside the variety.  

Table 6.  Effect of genotypes and eco-fertilizer on lint percentage (%) in 2012 and 2013 seasons 

Table 7.  Effect of genotypes and eco-fertilizer on boll weight (g) in 2012 and 2013 seasons 

 
Treatments 

2012 2013 
 

Green Brown White Mean Green Brown White Mean General mean 

F1 34.50 32.58 38.36 35.15 34.50 32.60 38.41 35.17 35.16 

F2 33.96 32.09 38.08 34.71 33.99 32.24 38.10 34.78 34.74 
F3 34.53 32.61 38.41 35.18 34.55 32.64 38.45 35.21 35.20 
F4 34.50 32.55 38.37 35.14 34.51 32.61 38.43 35.18 35.16 

F5 34.59 32.66 38.50 35.25 34.61 32.69 38.52 35.27 35.26 
F6 35.20 33.32 39.70 36.07 35.21 33.32 39.83 36.12 36.10 
F7 34.80 32.77 39.13 35.57 35.06 32.79 39.20 35.68 35.63 

F8 35.26 33.35 40.06 36.22 35.27 33.37 40.09 36.24 36.23 
F9 35.22 33.34 39.76 36.11 35.23 33.34 39.86 36.14 36.13 
F10 35.31 33.37 40.14 36.27 35.33 33.39 40.16 36.29 36.28 

Mean 34.79 32.86 39.05 35.57 34.83 32.90 39.11 35.61 35.59 

LSD 0.5% 2012 2013 
       

C 0.30 0.32 
       

F 0.36 0.38 
       

C x F 0.47 0.50 
       

 
Treatments 

2012 2013 
 

Green Brown White Mean Green Brown White Mean General mean 

F1 2.33 2.21 3.13 2.56 2.34 2.22 3.15 2.57 2.56 

F2 2.30 2.16 3.00 2.49 2.30 2.18 3.07 2.52 2.50 
F3 2.37 2.28 3.18 2.61 2.38 2.29 3.20 2.62 2.62 
F4 2.33 2.25 3.15 2.58 2.35 2.23 3.17 2.58 2.58 

F5 2.40 2.31 3.22 2.64 2.42 2.34 3.22 2.66 2.65 
F6 2.36 2.27 3.20 2.61 2.37 2.29 3.22 2.63 2.62 
F7 2.31 2.20 3.05 2.52 2.33 2.20 3.07 2.53 2.53 

F8 2.40 2.28 3.21 2.63 2.41 2.31 3.22 2.65 2.64 
F9 2.38 2.27 3.19 2.61 2.38 2.28 3.19 2.62 2.62 
F10 2.44 2.36 3.24 2.68 2.45 2.38 3.26 2.70 2.69 

Mean 2.36 2.26 3.16 2.59 2.37 2.27 3.18 2.61 2.60 

LSD 0.5% 2012 2013 
       

C 0.20 0.22 
       

F 0.07 0.08 
       

C x F 0.21 0.23 
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Table 8.  Effect of genotypes and eco-fertilizer on seed cotton yield (K/F) in 2012 and 2013 seasons 

Table 9.  Effect of genotypes and eco-fertilizer on cross section perimeter (µ) in 2012 and 2013 seasons 

 
Data aforementioned in table (10), clarified that, degree of thickening values for all the factors under the study and their 

interaction were significant in both seasons. With regard to the genotypes, the white cotton surpassed green and brown cotton 
in both seasons. Concerning the fertilizers treatment, adding compost + PGPR + rice straw gave the highest values of degree 
of thickening in both seasons. On the other hand, the treatment 50% mineral fertilizer gave the lowest values in both seasons. 
The interaction between genotypes x fertilizers treatment, the white cotton under treatment with mix of compost +PGPR + 
rice straw gave the best values were 80.10 and 72.20 in both seasons, respectively. However, the treatment 50% of the 
recommend mineral dose without rice straw for brown cotton gave the lowest values of degree of thickening were (59.00 and 
60.00) in 2012 and 2013 season, respectively.  

It’s obvious from table (11), that the effect of the genotypes, fertilizer treatment and interaction were significant in both 
seasons. With regard to the genotypes, the white cotton gave the highest values of micronire values were (4.13 and 4.24) in 
both seasons, respectively. Concerning the fertilizers treatment, we obtained on highest values of micronaire of the treatment 
(mix of compost + PGPR + rice straw) were (4.43) in both seasons. As to, the interaction between genotypes and fertilizers 
treatment was the white cotton under treatment mixture of compost + PGPR in presence rice straw gave the highest 
micronaire values (4.5 and 4.6) in 2012 and 2013 seasons, respectively. Per contra, the interaction between brown cotton and 
50% mineral without rice straw gave the lowest values was (3.6) in 2012 season while in 2013 season the green and brown 

Treatments 
2012 2013 

 
Green Brown White Mean Green Brown White Mean General mean 

F1 8.45 7.90 11.20 9.18 8.51 7.90 11.41 9.27 9.23 

F2 8.00 7.40 9.60 8.33 8.20 7.60 9.80 8.53 8.43 
F3 8.73 8.60 11.93 9.75 8.75 8.60 12.02 9.79 9.77 
F4 8.61 8.41 11.41 9.48 8.64 8.53 11.41 9.53 9.50 

F5 8.91 8.66 12.27 9.95 8.93 8.69 12.30 9.97 9.96 
F6 8.54 8.20 11.90 9.55 8.58 8.29 12.04 9.64 9.59 
F7 8.21 7.73 10.00 8.65 8.28 7.85 10.23 8.79 8.72 

F8 9.00 8.70 12.54 10.08 9.10 8.72 12.62 10.15 10.11 
F9 8.82 8.53 12.37 9.91 8.82 8.57 12.41 9.93 9.92 
F10 9.55 9.00 12.70 10.42 9.70 9.10 12.80 10.53 10.48 

Mean 8.68 8.31 11.59 9.53 8.75 8.39 11.70 9.61 9.57 

LSD 0.5% 2012 2013 
       

C 0.21 0.23 
       

F 0.20 0.21 
       

C x F 0.26 0.22 
       

Treatments 
2012 2013 

 
Green Brown White Mean Green Brown White Mean General mean 

F1 50.86 51.11 47.34 49.77 50.80 51.05 47.31 49.72 49.75 

F2 50.89 51.14 47.41 49.81 50.86 51.08 47.38 49.77 49.79 
F3 50.83 51.05 47.28 49.72 50.67 51.02 47.22 49.64 49.68 
F4 50.86 51.08 47.34 49.76 50.77 51.05 47.28 49.70 49.73 

F5 50.77 51.05 47.25 49.69 50.61 50.92 47.19 49.57 49.63 
F6 50.83 51.02 47.31 49.72 50.52 50.99 47.25 49.58 49.65 
F7 50.89 51.05 47.38 49.77 50.86 51.05 47.34 49.75 49.76 

F8 50.80 50.95 47.25 49.67 50.74 50.89 47.19 49.60 49.64 
F9 50.52 50.99 47.28 49.59 50.77 50.95 47.22 49.65 49.62 
F10 50.74 50.86 47.16 49.58 50.67 50.80 47.09 49.52 49.55 

Mean 50.80 51.03 47.30 49.71 50.73 50.98 47.25 49.65 49.68 

LSD 0.5% 2012 2013 
       

C 0.24 0.25 
       

F 0.56 0.43 
       

C x F 0.58 0.50 
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cotton gave the same value (3.7) in this treatment. It is worthy to refer to that maicronair value incorporate both of fineness 
and maturity, fineness is a genetic factor so, it influences by the genotypes while, maturity is affected by environment so, the 
variation between the three genotypes expresses fineness while the variation between the fertilizer treatments inside variety 
expresses maturity. These results are in harmony with Arafa et al. [9] and Attia et al. [16].  

Table 10.  Effect of genotypes and eco-fertilizer on degree of thickening (%) in 2012 and 2013 seasons 

Table 11.  Effect of genotypes and eco-fertilizer on micronaire value in 2012 and 2013 seasons 

 
Data recorded in table (12), clarified that, the maturity ratio values for all factors under the study and interaction between 

genotypes and fertilizers treatment were significant in both seasons. Concerning the white cotton surpassed the green and 
brown cotton for all fertilizers treatment in both seasons. As for fertilizers treatment, compost + PGPR + rice straw increased 
maturity ratio values than other fertilizers treatment in both seasons. However, the treatment 50% the recommended mineral 
dose gave the lowest values of maturity ratio. With regard to the interaction between genotypes x fertilizers treatment, the mix 
of compost + PGPR + rice straw gave the highest values of maturity ratio for white cotton were (0.96 and 0.97) in both 
seasons; respectively. These results are in harmony with Arafa et al. [9] and Attia et al. [16]. 

 

Treatments 
2012 2013 

 
Green Brown White Mean Green Brown White Mean General mean 

F1 63.00 61.00 77.80 67.27 64.00 61.90 78.00 67.97 67.62 
F2 60.00 59.00 74.10 64.37 60.40 60.00 64.90 61.77 63.07 

F3 66.80 64.10 78.60 69.83 67.50 64.40 79.00 70.30 70.07 
F4 64.60 62.90 78.00 68.50 65.00 63.10 78.50 68.87 68.68 
F5 68.00 65.30 79.80 71.03 68.60 65.50 80.20 71.43 71.23 

F6 64.60 61.90 78.00 68.17 65.00 63.20 78.20 68.80 68.48 
F7 61.50 59.10 74.80 65.13 62.00 60.20 75.00 65.73 65.43 
F8 67.20 65.60 79.30 70.70 67.70 66.10 79.50 71.10 70.90 

F9 65.10 63.30 78.50 68.97 66.80 64.00 78.70 69.83 69.40 
F10 68.50 66.80 80.10 71.80 69.00 67.00 80.60 72.20 72.00 

Mean 64.93 62.90 77.90 68.58 65.60 63.54 77.26 68.80 68.69 

LSD 0.5% 2012 2013 
       

C 1.20 1.22 
       

F 1.12 1.18 
       

C x F 1.30 1.33 
       

Treatments 
2012 2013 

 
Green Brown White Mean Green Brown White Mean General mean 

F1 4.20 4.20 4.30 4.23 4.30 4.10 4.40 4.27 4.25 
F2 3.70 3.60 3.70 3.67 3.70 3.70 3.80 3.73 3.70 

F3 4.00 3.90 4.10 4.00 4.10 4.00 4.20 4.10 4.05 
F4 3.80 3.70 3.90 3.80 4.00 3.90 4.10 4.00 3.90 
F5 4.10 4.00 4.30 4.13 4.20 4.10 4.40 4.23 4.18 

F6 4.30 4.20 4.40 4.30 4.40 4.20 4.50 4.37 4.33 
F7 3.80 3.70 3.80 3.77 3.80 3.70 3.90 3.80 3.78 
F8 3.80 4.00 4.10 3.97 4.10 4.00 4.20 4.10 4.03 

F9 4.10 4.00 4.20 4.10 4.20 4.00 4.30 4.17 4.13 
F10 4.40 4.40 4.50 4.43 4.40 4.30 4.60 4.43 4.43 

Mean 4.02 3.97 4.13 4.04 4.12 4.00 4.24 4.12 4.08 

LSD 0.5% 2012 2013 
       

C 0.01 0.02 
       

F 0.04 0.06 
       

C x F 0.05 0.08 
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Table 12.  Effect of genotypes and eco-fertilizer on maturity ratio in 2012 and 2013 seasons 

 
From data shown in table (13), we can deduce that, the highest values of fiber strength (44.52 and 44.60) were obtained 

from the treatment compost + PGPR with rice straw for the white cotton in both seasons, respectively. This may be due to that 
mixture of compost + PGPR + rice straw works in its best way when the pH of soil is acidic due to the decrease in soil pH due 
to active the soil bacteria and the ability of root uptake which reflected in plant metabolism, which lead to morphs and 
uniform deposition of the cellulose layers of secondary cell wall that made the fiber able to bear the tension load. On the other 
hand, the lowest values of fiber strength were (33.12 and 30.15) in both seasons, respectively; this was due to the treatment of 
50% mineral fertilizer without rice straw. Adding the white cotton gave the best values of fiber strength because it was more 
maturity than the green cotton followed it brown cotton.  

Table 13.  Effect of genotypes and eco-fertilizer on fiber strength (g/tex) in 2012 and 2013 seasons 

 
It’s clear in table (14), that the different between genotypes was significant in both seasons while the effect of fertilizers 

treatment and interaction between genotypes x fertilizers treatment were not significant in both seasons. The white cotton 
surpassed the green cotton followed brown cotton for all fertilizers treatment (32.31, 29.42 and 28.53), (32.32, 29.45 and 
28.63). This result may be due to that the environment effect is limited on the fiber length because it is associated with genetic 
factor. Adding the combination compost + PGPR + rice straw gave the highest values of upper half mean than the other 
fertilizers treatment for three genotypes were (30.57 and 30.68) in both season, respectively. As for interaction between 

Treatments 
2012 2013 

 
Green Brown White Mean Green Brown White Mean General mean 

F1 0.78 0.76 0.91 0.82 0.81 0.78 0.93 0.84 0.83 

F2 0.75 0.73 0.83 0.77 0.77 0.76 0.86 0.80 0.78 
F3 0.82 0.80 0.93 0.85 0.84 0.80 0.94 0.86 0.86 
F4 0.79 0.77 0.91 0.82 0.82 0.79 0.94 0.85 0.84 

F5 0.85 0.82 0.95 0.87 0.86 0.83 0.96 0.88 0.88 
F6 0.80 0.78 0.93 0.84 0.80 0.79 0.94 0.84 0.84 
F7 0.78 0.77 0.86 0.80 0.77 0.77 0.90 0.81 0.81 

F8 0.85 0.83 0.95 0.88 0.84 0.83 0.96 0.88 0.88 
F9 0.82 0.80 0.94 0.85 0.82 0.81 0.95 0.86 0.86 
F10 0.87 0.85 0.96 0.89 0.86 0.86 0.97 0.90 0.90 

Mean 0.81 0.79 0.92 0.84 0.82 0.80 0.94 0.85 0.85 

LSD 0.5% 2012 2013 
       

C 0.003 0.004 
       

F 0.004 0.004 
       

C x F 0.01 0.02 
       

Treatments 
2012 2013 

 
Green Brown White Mean Green Brown White Mean General mean 

F1 33.75 30.31 43.80 35.95 33.76 30.33 44.00 36.03 35.99 

F2 33.70 30.12 39.10 34.31 33.72 30.15 39.30 34.39 34.35 
F3 33.95 31.06 44.08 36.36 34.06 31.06 44.20 36.44 36.40 
F4 33.75 30.82 43.90 36.16 33.75 30.84 44.08 36.22 36.19 

F5 34.10 31.18 44.20 36.49 34.20 31.20 44.30 36.57 36.53 
F6 33.77 30.32 44.10 36.06 33.78 30.32 44.20 36.10 36.08 
F7 33.75 30.14 39.40 34.43 33.75 30.16 39.80 34.57 34.50 

F8 34.14 31.18 44.36 36.56 34.20 31.20 44.43 36.61 36.59 
F9 33.73 30.85 44.20 36.26 33.77 30.90 44.25 36.31 36.28 
F10 34.28 31.30 44.52 36.70 34.29 31.39 44.60 36.76 36.73 

Mean 33.89 30.73 43.17 35.93 33.93 30.76 43.32 36.00 35.96 

LSD 0.5% 2012 2013 
       

C 0.34 0.37 
       

F 0.30 0.31 
       

C x F 0.80 0.92 
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genotypes x fertilizers treatment, the white cotton under treatment mixed of compost + PGPR + rice straw gave the best 
values were (32.20 and 33.40). On the other hand, the brown cotton under 50% mineral without rice straw gave the lowest 
values of fiber length (28.10 and 28.24) in both seasons, respectively. These results are in harmony with Arafa et al. [9] and 
Dhale et al. [17]. 

Data recorded in table (15), found that, the results of uniformity index took the same direction as the previous table, the 
private fiber length.  

Table 14.  Effect of genotypes and eco-fertilizer on fiber length (mm) in 2012 and 2013 seasons 

Table 15.  Effect of genotypes and eco-fertilizer on uniformity index (%) in 2012 and 2013 seasons 

 
 
4. Conclusions 

In general, it is from this study can be drawn that adding 
rice straw achieved the highest content of soil organic 
matter adding bacterial strains led to increase the soil 
biological activity this reflected directly on all the soil and 
plant characters under the study. The treatment of mixed of 

bacterial strains (PGPR) and compost in the presence of rice 
straw was the best for the cotton crop yield and fiber quality 
as well as the properties of soil chemical and biological 
artillery compared to the control treatment. 

 

Treatments 
2012 2013 

 
Green Brown White Mean Green Brown White Mean General mean 

F1 29.50 28.31 32.80 30.20 29.58 28.34 32.90 30.27 30.24 
F2 28.60 28.10 30.00 28.90 28.71 28.24 30.00 28.98 28.94 

F3 29.74 28.53 32.70 30.32 29.62 28.66 32.80 30.36 30.34 
F4 29.35 28.42 32.00 29.92 29.29 28.54 32.06 29.96 29.94 
F5 29.80 28.65 33.00 30.48 29.84 28.81 33.10 30.58 30.53 

F6 29.71 28.60 33.06 30.46 29.75 28.80 33.20 30.58 30.52 
F7 28.80 28.58 31.00 29.46 28.80 28.60 30.20 29.20 29.33 
F8 29.72 28.70 32.90 30.44 29.79 28.75 33.00 30.51 30.48 

F9 29.20 28.65 32.40 30.08 29.30 28.71 32.50 30.17 30.13 
F10 29.80 28.72 33.20 30.57 29.84 28.80 33.40 30.68 30.63 

Mean 29.42 28.53 32.31 30.08 29.45 28.63 32.32 30.13 30.11 

LSD 0.5% 2012 2013 
       

C 0.47 0.54 
       

F N.S N.S 
       

C x F N.S N.S 
       

Treatments 
2012 2013 

 
Green Brown White Mean Green Brown White Mean General mean 

F1 83.20 82.10 85.90 83.73 83.50 82.30 86.30 84.03 83.88 
F2 82.00 82.00 83.00 82.33 82.10 82.10 83.40 82.53 82.43 

F3 83.60 82.30 86.80 84.23 83.66 82.45 87.00 84.37 84.30 
F4 83.10 82.16 86.20 83.82 83.20 82.40 86.40 84.00 83.91 
F5 83.80 82.60 87.90 84.77 83.73 82.71 88.30 84.91 84.84 

F6 83.50 82.20 86.20 83.97 83.50 82.50 86.80 84.27 84.12 
F7 83.20 82.00 83.30 82.83 83.33 82.20 83.70 83.08 82.96 
F8 83.80 82.50 87.00 84.43 83.87 82.56 87.10 84.51 84.47 

F9 83.40 82.30 86.50 84.07 83.50 82.41 86.50 84.14 84.10 
F10 84.10 82.80 88.10 85.00 84.20 83.30 88.60 85.37 85.18 

Mean 83.37 82.30 86.09 83.92 83.46 82.49 86.41 84.12 84.02 

LSD 0.5% 2012 2013 
       

C 0.59 0.62 
       

F N.S N.S 
       

C x F N.S N.S 
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