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ABSTRACT: Two field experiments were conducted at the experimental farm of Sakha 
Agriculture Research Station, Sakha, Kafr El-Sheikh, Egypt during 2017 and 2018 
seasons. The aim of the current investigation was to study the effective of bio and 
organic fertilizers in declining the mineral nitrogen fertilizer in rice fields (Sakha 108 cv.). 
The treatments were: T1: 165 kg N/ha as recommended nitrogen rate (RN), T2: ⅔ RN, T3:  
⅔ RN + 5 t/ha poultry manure as organic fertilizer, T4: ⅔ RN + Anabaena oryzae (N – fixing 
anabaena) as bio-fertilizer, T5: ⅔ RN + organic manure + bio-fertilizer, T6: ⅓ RN, T7: ⅓ RN 
+ organic manure, T8: ⅓ RN + bio-fertilizer and T9: ⅓ RN + organic manure + bio-fertilizer. 
The obtained results revealed that the integration among mineral, organic and bio-
fertilization of T5 (110kg N/ha + 5 t/ha poultry manure + 600 g/ha N-fixing anabaena) gave 
the maximum values of tillers number m-2, days to heading, dry matter accumulation, flag 
leaf chlorophyll content, flag leaf area, leaf area index, panicles number m-2, panicle 
weight, 100-grain weight, grain yield, straw yield, milling percentage and grain protein 
content, as well as, the lowest number of unfilled grains panicles-1. However, the 
differences between T5 and T1 (165 kg N/ha as recommended mineral N level) in panicles 
number m-2, number of unfilled grains per panicle, straw yield, milling percentage and 
grain protein content were insignificant. In addition, T1 gave the tallest plants and the 
maximum values of number of filled grains per panicle and hulling percentage, but the 
differences with T5 in number of filled grains panicle-1 and hulling percentage were 
insignificant. Number of branches panicle-1, panicle length, harvest index and head rice 
had insignificant response. It could sum up that adding ⅔ of the recommended mineral 
nitrogen plus of 5 t/ha of poultry manure plus 600 g/ha of N-fixing anabaena could be the 
recommended for reducing mineral nitrogen fertilizer and brining high grain yield of 
Sakha 108 rice variety. 

Key words: Rice, inorganic, mineral, poultry manure, Bio-fertilization, Anabaena 
oryzae and N-fixing. 

 
INTRODUCTION 

Rice is one of the most important 
staple cereal crops for human nutrition. 
Nitrogen is the key element in rice 
nutrition. It is required for the formation 
of nucleic acid, Chlorophyll and proteins 
so, it has a great role in rice growth and 
productivity (Yoshida, 1981). Extensive 

and improper used of chemical fertilizers 
cause an imbalance in ecosystem and 
environmental pollution (Hasanuzzaman, 
et al., 2010). Soil fertility is decline year 
by year due to nutrient depletion as the 
result of the continuous cultivation of the 
same agriculture land even with the 
chemical fertilization. (Ju et al., 2018). 
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Developing the system of nutrient 
management through the integration 
among mineral, bio and organic fertilizers 
is the most common approach for soil 
fertility, sustainable agriculture in rice 
cultivation (Saba et al., 2013). Organic 
matter provide the micro nutrients and 
increase the cation exchange capacity of 
soil so, improve nutrients availability 
(Rani et al., 2001), improve soil structure 
and reduce the level of carbon dioxide in 
the atmosphere that contributes 
positively to climate change (Arif et al., 
2014). 

Bio fertilizer is inoculants which 
contains active organisms functioning to 
catch specific nutrients or to facilitate 
nutrients availability within soil for crop. 
The application of bio fertilizer is most 
effective and natural way to keep the bio-
system active and working for providing 
the nutrients to the plants (Naher et al., 
2016). The fixing nitrogen cyanobacteria 
(Anabaena oryzae) can serve as eco-
friendly source of bio-nitrogen fertilizer in 
place of synthetic eco-hazardous costly 
urea N-fertilizer in rice cultivation with 
sustained rice productivity (Snehee and 
Verma, 2018). Yanni and Osman (1991) 
found that the application of N-fixing 
anabaena with one-third of mineral N-
fertilizer level recorded the maximum 
grain yield and the lowest leaves and 
neck blast natural infection of Giza 171 
rice cultivar as compared to 100% 
mineral nitrogen fertilization. 

The current investigation was 
conducted to study the effect of partial 
substitution of mineral nitrogen fertilizer 
with organic and bio-fertilizers on growth 
and productivity of Sakha 108 rice 
cultivar. 
 
MATERIALS AND METHODS 

To study the integration effect of bio-
and organic fertilizers along with mineral 
N fertilizer on Sakha 108 rice cultivar 

productivity. Two field experiments were 
carried out at the experimental farm of 
Sakha Agriculture Research Station, 
Sakha, Kafr El-Sheikh Governorate, 
Egypt, during 2017 and 2018 seasons. 
The previous winter crop was wheat and 
barley in the first and the second season, 
respectively.  

The experimental field during both 
seasons was laid out in a randomized 
complete block design (RCBD) with three 
replications. The experimental plot area 
was 15 m2 (3 x 5m). 

Representative soil samples were 
collected at 0-30cm depth from soil 
surface to analyze soil physical and 
chemical properties, according to Piper 
(1950) and Black et al. (1965), 
respectively and presented in Table 1. 

The experimental treatments were as 
follow: 
T1: 165 kg N/ha., recommended nitrogen 

rate (RN). 
T2: ⅔ RN(110 kg N /ha). 
T3: ⅔ RN + poultry manure as organic 

fertilizer. 
T4: ⅔ RN + Anabaena oryzae (N – fixing 

anabaena) as bio-fertilizer. 
T5: ⅔ RN + organic manure + bio-

fertilizer. 
T6: ⅓ RN(55 kg N /ha). 
T7: ⅓ RN + organic manure. 
T8: ⅓ RN + bio-fertilizer. 
T9: ⅓ RN + organic manure + bio-

fertilizer. 

Organic fertilizer used in this study 
was poultry manure which added basally 
and incorporated into dry soil during land 
preparation at the rate of 5 t/ha. (7m3). 
Chemical compositions of the used 
poultry manure were shown in Table 2. 

The bio-fertilizer used in this 
investigation was N-fixing anabaena 
(600g/ha.) as soil application in nursery 
at 2 weeks after sowing. 
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Table 1: Soil physical and chemical properties of the experimental sites in 2017 and 2018 
seasons. 

Season 

Physical properties Chemical properties 

Clay 
% 

Sand 
% 

Silt 
% 

Soil 
texture pH EC. 

ds/m 
Organic 
mater% 

Available nutrients (ppm) 

N P K Zn 

2017 51.97 18.85 29.18 clayey 8.06 2.29 1.71 16.76 13.21 324 0.93 

2018 53.04 18.57 28.39 clayey 7.93 2.44 1.63 17.57 14.62 309 0.86 
 
Table 2: Chemical composition of the poultry manure used in this study in 2017 and 2018 

seasons. 

Season pH 
E.C  

(dS m-1) 
C/N ratio Organic 

matter N% P% K% 

2017 7.27 4.68 11.34 42.72 2.38 0.81 1.53 
2018 7.54 4.59 10.92 40.43 2.46 0.78 1.57 
 
Anabaena oryzae was grown in 

modified watanabe medium (El-Nawawy 
et al., 1958) for 10 days under controlled 
laboratory conditions of 30 + 2Co and 
continuous illumination of 5500-6500 
Lux. Soil as the cyanobacteria carrier, 2.5 
cm of soil was spread in try (0.5 x 1.0m) 
and covered with 5cm tap water, then, 
supplied with phosphate (0.29 
Na2HPO4/L), molybdenum (0.2 mg Mo O/L) 
and 1.09 carbofaran. After the soil settles 
down and the water in the trays becomes 
clear, each try was inoculated with 100 
ml cyanobacteria culture of Anabaena 
oryzae, the trays were kept in the open 
air up to 2 weeks and collected to dry. 

Sowing dates were 12th and 18th May 
in 2017 and 2018 season, respectively. 
The other cultural practices for 
transplanting rice cultivation were 
applied, according to Rice Research 
Department Recommendations package. 

At heading stage, days to heading, 
chlorophyll content of flag leaf SPAD 
value (chlorophyll meter SPAD-502 
model) flag leaf area, leaf area index (leaf 
area meter-LI 3000 A model) and dry 
matter production (gm-2) were estimated. 

At harvesting time, ten hills were 
randomly identified from each plot to 
estimate plant height. Furthermore, tillers 
and panicles number were counted and 
adjusted to square meter. Moreover, ten 
panicles were randomly taken from each 
plot to determine panicle length and 
weight, number of primary branches 
panicle-1, numbers of filled and unfilled 
grains panicle-1, as well as, 1000-grain 
weight, according to IRRI (1996). 

Rice hills of the central 10 square 
meters of each plot were handily 
harvested, air dried for about five days, 
then mechanically threshed to determine 
its grain and straw weights. Grain and 
straw yields were adjusted into tons per 
hectare based on 14% moisture content 
and harvest index was calculated.  

Hulling, Milling and head rice 
percentages were estimated as described 
by Juliano (1971) and Khush, et al. (1979). 
Rice grains nitrogen content was 
measured by using Microkieldahl, 
according to A.O.A.C. (1990). Then 
protein content in rice grains was 
calculated as the following formula: 
protein % in rice grains = N% in rice 
grains x 5.95. 
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Collected data of both seasons were 
statistically analyzed, as described by 
Gomez and Gomez (1984). The 
differences among treatment averages 
were compared, according to Duncan 
(1955), using Duncan's Multiple Range 
Test. 

 
RESULTS AND DISCUSSION  
1. Vegetative growth parameters: 

Tables 3 and 4 showed that the 
different tested integration nitrogen 
treatments significantly varied and 
affected the measured growth 
parameters in both seasons of study. 
Meanwhile, T5 (⅔ RN + poultry manure + 
Anabaena oryzae) gave the highest 
significant values of tillers number m-2, 
days to heading, dry matter 
accumulation, flag leaf chlorophyll 

content, flag leaf area and leaf area index 
in the first and second seasons. 
Moreover, there were no significant 
differences between T5 and T3 (⅔ RN + 
poultry manure) in flag leaf area and leaf 
area index in both seasons and number 
of tillers m-2 only in the first season. Also, 
the differences between the treatments of 
T5 and T9 (⅓ RN + organic manure + bio-
fertilizer) were insignificant with respect 
to number of tillers m-2, days to heading 
and flag leaf chlorophyll content during 
both seasons. However, the tallest plants 
were obtained by T1 (Recommended 
mineral nitrogen fertilizer level). On the 
other side, the lowest values of the 
abovementioned characters in the both 
seasons were produced by the treatment 
of T6. (the plants which received 55 kg N 
ha-1). 

 
Table 3: Days to heading, flag leaf chlorophyll content, flag leaf area and dry matter 

accumulation of Sakha 108 rice cultivar as influenced by mineral, organic and 
bio-fertilization treatments during 2017 and 2018 seasons. 

Treatments 
Days to 50% 

heading 

Flag leaf 
chlorophyll 

content  
(SPAD value) 

Flag leaf area 
(cm2) 

Dry matter 
(g m-2) 

2017 2018 2017 2018 2017 2018 2017 2018 
T1: RN 104.8bc 103.2b 39.32bc 40.15b 32.73bc 32.23bc 1248bc 1198c 
T2: ⅔ RN 102.6def 101.6bc 37.59cd 37.23e 31.86ef 31.78cd 959ef 882e 
T3: ⅔ RN +organic manure 103.5bcd 102.6bc 39.07bc 39.56bc 33.12ab 32.83ab 1339b 1271b 
T4: ⅔ RN +bio-fertilizer 103.0cde 101.8bc 37.89cd 38.02de 32.45cd 32.16bc 1204c 1167c 
T5: ⅔ RN +organic manure 
+bio-fertilizer 107.2a 105.7a 41.74a 41.98a 33.34a 33.15a 1503a 1489a 

T6: ⅓ RN 98.8g 97.4e 35.59e 34.36g 29.96g 29.36e 786g 734g 
T7: ⅓ RN +organic manure 101.4ef 101.3c 38.93bc 38.61cd 32.01def 32.02c 1062de 1057d 
T8: ⅓ RN +bio-fertilizer 100.7f 99.1d 36.13de 35.82f 31.59f 31.21d 873fg 806f 
T9: ⅓ RN +organic manure 
+bio-fertilizer 105.3b 104.9a 40.26ab 41.44a 32.27cde 32.14bc 1186cd 1138c 

F-test * * ** ** * * ** ** 
RN: 165 kg N/ha as recommended mineral N-level (Urea 46.5%). 
Organic manure: 5t/ha poultry manure. 
Bio-fertilizer: Anabaena oryzae (N-fixing anabaena) 
* Significant at 0.05 level. 
** Significant at 0.01 level. 
N.S Not significant. 
Mean followed by the same letter(s) are not significantly varied, according to D.M.R.T. 
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Table 4: Leaf area index, plant height and number of tillers m-2 of Sakha 108 rice cultivar, 
as influenced by mineral, organic and bio-fertilization treatments during 2017 
and 2018 seasons. 

Treatments 
Leaf area index 

Plant height 
(cm) 

Number of tillers 
m-2 

2017 2018 2017 2018 2017 2018 
T1: RN 3.71b 6.89a 102.43a 101.17a 569.8cd 566.2c 
T2: ⅔ RN 5.66ef 5.51d 96.72cd 94.37d 512.6e 523.7e 
T3: ⅔ RN +organic manure 6.92ab 7.13a 98.91bc 97.83bc 593.8abc 581.3b 
T4: ⅔ RN +bio-fertilizer 6.24c 6.39b 97.56bcd 96.16cd 559.4d 551.6d 
T5: ⅔ RN +organic manure +bio-fertilizer 7.09a 7.28a 99.08b 98.34b 608.9a 603.5a 
T6: ⅓ RN 5.15g 5.07e 89.69f 88.25f 463.5f 478.2f 
T7: ⅓ RN +organic manure 5.83de 5.68cd 93.14e 91.79e 573.1bcd 574.0bc 
T8: ⅓ RN +bio-fertilizer 5.39fg 5.46de 91.29ef 90.42e 547.3d 539.4d 
T9: ⅓ RN +organic manure +bio-fertilizer 6.10cd 6.04bc 95.67d 94.98d 601.7ab 597.1a 

F-test ** ** ** ** ** ** 
RN: 165 kg N/ha as recommended mineral N-level (Urea 46.5%). 
Organic manure: 5t/ha poultry manure. 
Bio-fertilizer: Anabaena oryzae (N-fixing anabaena) 
*       Significant at 0.05 level. 
**      Significant at 0.01 level. 
N.S    Not significant.  
Mean followed by the same letter(s) are not significantly varied, according to D.M.R.T. 

 
The superiority of the integration 

among mineral nitrogen, organic manure 
and bio-fertilizer of T5 might be due to the 
role of organic matter in providing the 
macro and micro nutrients and 
increasing the cation exchange capacity 
of soil, then, enhancing nutrients 
availability and improving growth 
patterns (Rani et al., 2001). In addition, 
bio-fertilizers are mostly used for 
increasing microbial activity which in 
return increases nutrients availability 
which can be easily assimilated by plants 
(Goswami et al., 2016; Mazid and Khan, 
2017 and Okur, 2018). However, Malusa 
et al. (2012) mentioned that N-fixation 
bio-fertilizers sufficiently increase the 
surface area of plant leaves, 
photosynthesis rats and efficiency of 
water availability which improve plant 
growth vigor.  Similar results were also 
reported by Javaied (2011), Saba et al. 
(2013), Malo et al. (2018), Sharada and 

Sujathamma (2018) and Mohan and 
Kumar (2019). 
 
2. Grain yield attributes: 

Grain yield attributes as affected by 
mineral, organic and bio-fertilizers are 
listed in Tables 5 and 6. Data showed 
highly significant variations in values of 
number of panicles m-2, panicle weight, 
number of filled grains panicle-1 and 
1000-grain weight in both seasons due to 
the tested fertilization treatments. 
However, number of branches panicle-1 
and panicle length characteristics did not 
significantly affected by any of the 
investigated treatments. The combination 
treatment of T5 (⅔ RN + poultry manure + 
bio-fertilizers) gave the highest number 
of panicles m-2, as well as, the heaviest 
weights of the panicles and the one-
thousand grains. 
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Table 5: Number of panicles m-2, panicle length and panicle weight of Sakha 108 rice 
cultivar, as influenced by mineral, organic and bio-fertilization treatments during 
2017 and 2018 seasons. 

Treatments 
Number of 

panicles m-2 
Panicle length 

(cm) Panicle weight (g) 

2017 2018 2017 2018 2017 2018 
T1: RN 589.8a 591.2ab 23.07 23.14 4.13b 4.17ab 
T2: ⅔ RN 553.1b 576.9c 22.87 22.56 3.82cd 3.83cde 
T3: ⅔ RN +organic manure 582.9a 584.3bc 22.91 22.98 3.91bcd 4.04bc 
T4: ⅔ RN +bio-fertilizer 558.7b 552.4d 22.96 23.02 3.99bc 3.93bcd 
T5: ⅔ RN +organic manure +bio-fertilizer 596.2a 600.7a 23.13 23.27 4.38a 4.42a 
T6: ⅓ RN 479.8d 468.4g 22.34 22.26 3.03g 2.89g 
T7: ⅓ RN +organic manure 537.4bc 527.1e 22.62 22.48 3.42f 3.64e 
T8: ⅓ RN +bio-fertilizer 518.2c 513.6f 22.54 22.39 3.57ef 3.33f 
T9: ⅓ RN +organic manure +bio-fertilizer 546.3b 539.5de 22.76 22.51 3.68de 3.72de 

F-test ** ** N.S N.S ** ** 
RN: 165 kg N/ha as recommended mineral N-level (Urea 46.5%). 
Organic manure: 5t/ha poultry manure. 
Bio-fertilizer: Anabaena oryzae (N-fixing anabaena) 
* Significant at 0.05 level. 
** Significant at 0.01 level. 
N.S Not significant. 
Mean followed by the same letter(s) are not significantly varied, according to D.M.R.T. 
 
Table 6: Number of branches panicle-1, number of filled grains panicle-1, number of 

unfilled grains panicle-1 and 1000-grain weight of Sakha 108 rice cultivar, as 
influenced by mineral, organic and bio-fertilization treatments during 2017 and 
2018 seasons. 

Treatments 

Number of 
branches 
panicle-1 

Number of 
filled grains 

panicle-1 

Number of 
unfilled grains 

panicle-1 
1000-grain 
weight (g) 

2017 2018 2017 2018 2017 2018 2017 2018 
T1: RN 10.49 10.35 146.2a 151.4a 3.1g 4.3g 28.35b 28.31b 
T2: ⅔ RN 10.32 10.16 126.9bc 122.8c 13.3e 12.7e 27.68c 27.59c 
T3: ⅔ RN +organic manure 10.61 10.48 131.7b 134.3b 11.8e 9.5f 28.46b 28.48ab 
T4: ⅔ RN +bio-fertilizer 10.36 10.24 134.5b 136.2b 7.6f 6.1g 28.17b 28.24b 
T5: ⅔ RN +organic manure+bio-fertilizer 10.69 10.51 143.8a 149.9a 2.4g 3.5g 29.12a 28.69a 
T6: ⅓ RN 9.97 9.67 93.7e 96.4f 31.9a 29.8a 25.71f 25.59f 
T7: ⅓ RN +organic manure 10.18 10.03 97.5e 101.6f 27.1b 24.9b 26.84d 26.38d 
T8: ⅓ RN +bio-fertilizer 10.13 9.94 108.4d 107.9f 22.4c 19.4c 26.29e 26.03e 
T9: ⅓ RN +organic manure+bio-fertilizer 10.24 10.09 119.6c 116.0d 18.2d 16.2d 27.34c 27.69c 

F-test N.S N.S ** ** * * ** ** 
RN: 165 kg N/ha as recommended mineral N-level (Urea 46.5%). 
Organic manure: 5t/ha poultry manure. 
Bio-fertilizer: Anabaena oryzae (N-fixing anabaena) 
* Significant at 0.05 level. 
** Significant at 0.01 level. 
N.S Not significant. 
Mean followed by the same letter(s) are not significantly varied, according to D.M.R.T. 
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The differences between T5 and T1 
(Recommended mineral nitrogen fertilizer 
level) in number of panicles m-2 did not 
significantly varied. In addition, the 
maximum number of filled grains panicle-
1 was obtained by T1 without any 
significant variation with T5. In contrast, 
T6 (⅓ RN) recorded the lowest values of 
all studied grain yield attributes, except 
number of unfilled grains panicle-1. Both 
T1 and T5 treatments gave the minimum 
numbers of unfilled grains per panicle 
without any significant differences 
between them while the highest values 
were recorded by T6. The obtained 
improvement in grain yield attributes 
happened by urea, poultry manure and 
nitrogen-fixing anabaena application 
might be due to supply important 
hormones like auxins, cytokinein, 
gibberellins by the bio-fertilizers, which 
providing the essential elements and 
improving the availability and absorption 
of N, P and K by rice plants (Jan et al., 
2018) and enhancing grain filling 
processes (Alam et al., 2014). These 
results are in harmony with those 
reported by Ahmad et al. (2004), Zahir et 
al. (2007), Genxing et al. (2009), Sarker et 
al. (2015) and Elhabet (2018). 
 
3. Grain and straw yields and 

harvest index: 
Grain and straw yields and harvest 

index as influenced by mineral, organic 
and bio-fertilization treatments are 
presented in Table 7. The results proved 
significant and positive effects were 
developed by varying studied integration 
nitrogen management involving bio- and 
organic fertilizer along with. Data of both 
seasons cleared that the maximum mean 
of grain and straw yields were obtained 
by the combination treatment of T5 (⅔RN 
+ poultry manure + N-fixing anabaena) as 
compared to control (Recommended 
mineral N-level of T1). Interestingly, the 
treatments of T5, T1 and T3 (⅔ RN + 
poultry manure) were at a par regarding 

straw yield in both season. On the other 
side, harvest index did not significantly 
affected by fertilization treatments. The 
lowest values of the above-mentioned 
traits were obtained when one-third of 
the recommended mineral N-level (T6) 
was applied. The superiority of the 
integration among mineral, organic and 
bio-fertilizers (T5) in improving rice grain 
yield as compared to the control 
treatment of T1 (100% mineral N-fertilizer) 
could be mainly attributed to the role of 
poultry manure in improving soil 
chemical and physical properties and 
root growth, which in turn has a positive 
correlation with N-uptake, biomass 
production and grain yield (Iqpal et al., 
2019). Meelu and Singh (1991) reported 
that poultry manure is an excellent 
organic fertilization for rice, as it contains 
high N, P and K concentrations and other 
essential nutrients when it use at the rate 
of 4 t/ha with 40kg/ha mineral N-fertilizer 
as a combination treatment for obtaining 
the maximum grain yield. In addition, 
Singh et al., (2016) mentioned that 
nitrogen fixing anabaena as bio-fertilizer 
decrease the use of mineral nitrogen 
fertilizer by about 25% in rice fields. The 
positive impact of organic fertilizers on 
soil fertility improvement might be due to 
the following relationships. First, 
decomposition and mineralization of 
nutrients present in the organic 
material. Second, release of some 
organic acids as a result of organic 
decomposition, which reduces the soil 
pH while improving nutrient availability 
(Zayed et al.,2013) who found that 
Organic manure application gave 
acceptable yield levels of economic 
significance, particularly with continued 
application. From an environmental and 
economic viewpoint as well as for 
sustainable soil management, application 
of 5 t ha-1 rice straw compost + 110 kg N 
ha-1 could be recommended for use with 
salinized clay. These results are 
supported by the findings of Ali et al. 
(2009), Ju et al. (2018) and Snehee and 
Verma (2018). 
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Table 7: Grain yield, straw yield and harvest index of Sakha 108 rice cultivar, as 
influenced by mineral, organic and bio-fertilization treatments during 2017 and 
2018 seasons. 

Treatments 
Grain yield (t/ha) Straw yield (t/ha) Harvest index 
2017 2018 2017 2018 2017 2018 

T1: RN 10.926b 10.971b 13.893a 13.946a 44.02 44.03 
T2: ⅔ RN 10.098c 10.268cd 12.442c 12.713b 44.80 44.68 
T3: ⅔ RN +organic manure 10.882b 10.897b 13.958a 14.002a 43.81 43.77 
T4: ⅔ RN +bio-fertilizer 10.632b 10.576c 13.226b 13.107b 44.57 44.64 
T5: ⅔ RN +organic manure +bio-fertilizer 11.263a 11.319a 14.171a 14.299a 44.28 44.18 
T6: ⅓ RN 8.357f 8.613f 10.884f 10.986d 43.43 43.94 
T7: ⅓ RN +organic manure 9.749de 10.032de 11.979d 12.311c 44.86 44.93 
T8: ⅓ RN +bio-fertilizer 9.463e 9.754e 11.583e 11.998c 44.97 44.82 
T9: ⅓ RN +organic manure +bio-fertilizer 9.921cd 10.245d 12.293cd 12.852b 44.66 44.35 

F-test ** ** ** ** N.S N.S 
RN: 165 kg N/ha as recommended mineral N-level (Urea 46.5%). 
Organic manure: 5t/ha poultry manure. 
Bio-fertilizer: Anabaena oryzae (N-fixing anabaena) 
*    Significant at 0.05 level. 
**   Significant at 0.01 level. 
N.S  Not significant. 
Mean followed by the same letter(s) are not significantly varied, according to D.M.R.T. 
  
4. Some of grain quality 

characters: 
 Concerning the effect of mineral, bio 

and organic fertilizers on hulling, milling, 
head rice and grain protein percentages 
of Sakha 108 rice cultivar, the obtained 
data in Table 8 indicated that the highest 
hulling percentages were obtained by 
recommended mineral nitrogen level (T1) 
without any significant differences with 
T4 (⅔ RN + N-fixing anabaena) and T5 (⅔ 
RN + poultry manure + N-fixing 
anabaena) in the both seasons and with 
T3 (⅔ RN + poultry manure) in the first 
season. The treatment of T5 recorded the 
highest percentage of milling without 
significant differences with those of, T1, 
T3 and T4 during both seasons. 
Furthermore, all treatments failed to 
show any significant effect on head rice 
percentage. On a related note, either T5 
or T1 gave the maximum protein content 
of rice grains. However, the treatment of 
T6 (⅓ RN) gave the lowest values of the 
above-mentioned studied grain quality 
characters. 

Such advantage brought in rice grain 
quality with the integration among 
mineral, organic and bio-fertilization 
could be mainly attributed to improve 
growth escalating photosynthetic rate 
consequently improve grain quality and 
nitrogen absorption (Table, 2014). Biswas 
et al.,2000 concluded that the higher 
grain N concentration resulting from 
inoculation might be attributed to 
increased N uptake by a larger root 
surface area associated with additional 
root hairs and lateral root development 
and, also, due to biological nitrogen 
fixation. Increasing N content of rice 
grains significantly attributed to raising 
protein percentage of rice grains. The 
integration among bio, organic and 
mineral nitrogen fertilizers showed high 
efficiency in improving hulling and 
milling percentages that might be owing 
to improve grain filling operation and 
reduce coats thickness. These findings 
confirmed with those reported by Firouzi 
(2015) and Gomaa et al. (2015). 
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Table 8: Hulling, Milling, head rice and Grain protein percentages of Sakha 108 rice 

cultivar, as influenced by mineral, organic and bio-fertilization treatments during 
2017 and 2018 seasons. 

Treatments 
Hulling (%) Milling (%) Head rice (%) Grain protein 

(%) 
2017 2018 2017 2018 2017 2018 2017 2018 

T1: RN 83.37a 84.11a 72.32ab 73.09ab 64.58 64.93 6.09ab 6.24a 
T2: ⅔ RN 82.52bcd 83.29bcd 71.41cd 72.52cd 63.73 64.32 5.68cde 5.79c 
T3: ⅔ RN +organic manure 82.71abc 83.48bcd 72.62a 73.26ab 64.08 64.79 5.97abc 6.03b 
T4: ⅔ RN +bio-fertilizer 83.09ab 83.63abc 72.16ab 73.01abc 63.95 64.51 5.83bcd 5.88bc 
T5: ⅔ RN +organic manure +bio-
fertilizer 83.24ab 83.85ab 72.68a 73.44a 64.13 64.86 6.26a 6.37a 

T6: ⅓ RN 81.86d 82.07e 70.23e 70.97e 63.21 63.62 4.49g 4.56f 
T7: ⅓ RN +organic manure 82.05cd 82.96d 71.17cd 72.63d 63.69 64.14 5.34ef 5.41d 
T8: ⅓ RN +bio-fertilizer 82.18cd 83.14cd 71.03d 72.23d 63.47 64.08 5.21f 5.13e 
T9: ⅓ RN +organic manure +bio-
fertilizer 82.31cd 83.27bcd 71.84bc 72.78bcd 63.84 64.46 5.52def 5.56d 

F-test * * ** ** N.S N.S ** ** 
RN: 165 kg N/ha as recommended mineral N-level (Urea 46.5%). 
Organic manure: 5t/ha poultry manure. 
Bio-fertilizer: Anabaena oryzae (N-fixing anabaena) 
*       Significant at 0.05 level. 
**      Significant at 0.01 level. 
N.S   Not significant. 
Mean followed by the same letter(s) are not significantly varied, according to D.M.R.T. 
 

From results, it could be concluded 
that applying 5t/ha poultry manure + 600 
g/ha N-fixing anabaena showed elevated 
affecting to reduce mineral N-fertilizer by 
one-third of the recommended level and 
bring high grain yield with high quality 
for Sakha 108 rice cultivar under the 
experiment condition.  
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 المعدنى لتسمید الحیوى والعضوى لتقلیل معدل السماد النیتروجینىاستخدام ا
 ١٠٨وتحسین إنتاج�ة صنف الأرز سخا 

 

 ، )١(نهال محمد الإخت�ار، )١(لحمید غازى ء عبدا، حسنا)١( �طرس �شرى یوسف م�خائیل
 )٢(منال عادل عز�ز

 مر�ز ال�حوث الزراع�ة ـ مصر.قل�ة ـ صیل الحمر�ز ال�حوث والتدر�ب فى الأرز ـ معهد �حوث المحا   ) ١( 
 قسم �حوث تغذ�ة الن�ات ـ معهد �حوث الأراضى والم�اه والبیئة ـ مر�ز ال�حوث الزراع�ة ـ مصر.  ) ٢( 

 لعر�ى الملخص ا
ش�خ ، مصر خلال موسمى ص�ف  ل �فرامحافظة  سخا ،  لمحطة ال�حوث الزراع�ه � ن �المزرعة ال�حث�ة  ا ن حقلیتا أجر�ت تجر�ت 

كسماد  (�استخدام زرق الدواجن    ١٠٨لأزوتى المعدنى لصنف الأرز سخا  السماد    ف دراسة تقلیل �م�ةبهدم  ٢٠١٨،  م  ٢٠١٧
 . اشتملت الدراسة على تسع معاملات وهى: )حیوى كسماد (  المثبته للأزوت ا نالأنابیو   )عضوى 

 . )معدل السماد المعدنى الموصى �ه( كجم أزوت/هكتار ١٦٥ -۱
 . أزوت/ هكتار)�جم  ١١٠( ثلثى �م�ة الأزوت المعدنى  -۲
 ثلثى �م�ة الأزوت المعدنى + التسمید العضوى.  -۳
 ثلثى �م�ة الأزوت المعدنى + السماد الحیوى.  -٤
 اد الحیوى. + السمتسمید العضوى المعدنى + ال  ثلثى �م�ة الأزوت -٥
 . �جم أزوت/ هكتار) ٥٥( ثلث �م�ة الأزوت المعدنى -٦
 ثلث �م�ة الأزوت المعدنى + التسمید العضوى.  -۷
 لأزوت المعدنى + السماد الحیوى. �ة ا �م   ثلث -۸
 ثلث �م�ة الأزوت المعدنى + التسمید العضوى + السماد الحیوى.  -۹

) قد أعطى أعلى الق�م  ٥المعاملة (لتسمید المعدنى والعضوى والحیوى من خلال  أظهرت نتائج الدراسة أن التكامل ما بین ا
، وزن الدال�ة ، وزن الألف   ٢الدال�ات/م عددالن�اتات ، المادة الجافة ، من  ٪٥٠عدد الأ�ام حتى تزهیر ،  ٢لصفات عدد الفروع/م

من   الحبوب  ومحتوى  للتبی�ض  المئو�ة  النس�ة   ، والحبوب  القش  محصول   ، الحبوب  ح�ة  من  عدد  أقل  وأ�ضا  البروتین 
، عدد    ٢) �النس�ه لصفات عدد الدال�ات/م١) والمعاملة (٥ملة (معا نت الاختلافات غیر معنو�ة بین ال الفارغة/الدال�ة. فى حین �ا

 الحبوب الفارغة/الدال�ة ، محصول القش ، النس�ة المئو�ة للتبی�ض ومحتوى الحبوب من البروتین. 
ا أظهرت   أنتائج  (لدراسة  المعاملة  أن  لصفات  ١�ضا  الق�م  أعلى  أعطت  الممتلئة/الدال�ة  إ)  الحبوب  عدد   ، الن�ات  رتفاع 

للتقشیر  وال المئو�ة  الإ ،  نس�ة  �انت  حین  (فى  الكنترول  معاملة  بین  معنو�ة  غیر  ( ١ختلافات  والمعاملة  عدد  ٥)  فى صفتى   (
 للتقشیر.   الحبوب الممتلئة/الدال�ة والنس�ة المئو�ة

، دلیل  ل�ة حت نتائج �لا الموسمین عدم ظهور أى تأثیرات معنو�ة للمعاملات على صفات عدد الفروع/الدال�ة ، طول الدا أوض
الحصاد والنس�ة المئو�ة للتدر�ج. وعلى الجانب الآخر فإن أقل الق�م لجم�ع الصفات المدروسة إلى جانب أعلى عدد من الحبوب  

   .لث المعدل الموصى �ه من الأزوت المعدنىالفارغة/الدال�ة قد لوحظ عند إضافة ث 
فإن إضافة   ذلك  / هكتار +  ١١٠وعلى  أزوت  / هكتار من   ٥كجم  الدواجن +    طن  الأنابینا    ٦٠٠زرق  / هكتار من  جم 

المثبته للأزوت ، تعتبر أفضل طر�قه للتكامل بین التسمید المعدنى والعضوى والحیوي لتحقیق أعلى إنتاج�ه لصنف الأرز سخا  
 تحت ظروق هذه الدراسه.   ١٠٨
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