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ABSTRACT 
Two field experiments were carried out at the Experimental Farm of Rice 

Research& Training Centre, Sakha, Kafr-EI-Sheikh, Egypt, during the two successive 
summer seasons, 2012 and 2013, to study the effect of rice husk as an organic 
fertilizer on the performance of two Egyptian rice cultivars. A strip plot design with three 
replication was used. Rice cultivars (Sakha 106 and E. hybrid rice1) were occupied the 
horizontal plots .While four rates of fully grounded rice husk (0, 5, 7 and 9 Ton lha) were 
devoted to the vertical plots. Growth, yield, yield components, and grains quality 
characters of two rice cultivars were investigated. 

The results showed that the mean values of all the studied characters except 
cooking and eating quality characters were significantly affected by rice cultivars. 
Different responses to rice husk rates were obtained for the all studied characters. In 
most cases, The mean values of these characters increased by increasing rice husk 
rates and maximized at the rate of 9.0ton lha., and no significant was found between 
7 ton/ha and 9 ton/ha, while, number of days to 50% heading and cooking and eating 
quality didn't affected by rice husk at any rate in both seasons. The interaction 
between cultivars and rice husk rates under study had significant effect on most 
tested characters, it was detected in two or/and one season of study. Meanwhile, this 
type of interaction was not significant regarding all grain quality characters in the two 
seasons of study. This study suggested that rice husk could be applied as organic 
fertilization (7 ton /ha) with 50% of recommended dose of nitrogen (72 kg N\ha). 

INTRODUCTION 

Rice-is the most important food for more than 50% of the world's 
population, and it is grown on almost 155 million ha of the worldwide (Kogei­
Knabner et a/., 2010). In recent years, organic farming and organic rice 
becoming popular among the farmers and consumers since it is eco-friendly, 
tastes better, superior in quality, more nutritious and safer than conventionally 
produced rice. To produce environmentally-friendly rice, chemical use should 
be reduced. One method of reducing the use of chemical fertilizers is through 
the use of an organic fertilizer. An organic fertilizer plays an important role in 
maintaining the soil quality and sustainability of agricultural systems. Also the 
organic wastes improve the soil structure. Rice husk is one of the most widely 
available agricultural wastes in many rice producing countries of the world. 
Rice hulls (or rice husks) are the hard protecting coverings of grains of rice 
and removed from rice seed as a by-product during the milling process. 
Utilization of paddy husks that is an important problem in paddy agriculture 
and is a residual after paddy harvest, is important in terms of recycling to 
agricultural lands by composting, as well as ensuring sustainability of soil 
productivity and also contributing to production by improving physical and 
chemical properties of soils. In the other word, rice husk is a complementary 
potential fertilizer source that is suitable for rice plant. Oaring a research by 
using rice husk cause to increasing in yield and a resistant product. Abo-
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Soliman eta/. (1990) reported that rice husk under different irrigation intervals 
can give good rice stand, better grain yield and higher water use efficiency. 
Ebaid and EI-Refaee (2007) found that grain yield and its components were 
significantly increased by application of rice husk up to 9.6 tonslha. 
Furthermore, Rabah et a/. (2011) found that rice cultivars showed a 
significant difference regarding hulling%, and broken percentage. 

Accordingly, the present study aimed to investigate the performance 
of some Egyptian rice cultivars under different levels of rice husk as an 
organic fertilizer, with using half amount of nitrogen fertilizer. 

MATERIALS AND METHODS 

Two field experiments were carried out at the Experimental Farm of 
Rice Research & Training Centre, Sakha, Kafr-EI-Sheikh, Egypt, during the 
two successive summer seasons of 2012 and 2013, to study the effect of rice 
husk as an organic fertilizer on the performance of two Egyptian rice cultivars. 
A strip plot design with three replication was used, rice cultivars (Sakha 106 and 
E. hybrid rice 1) were occupied the horizontal plots. While four rates of fully 
grounded rice husk (0, 5, 7 and 9 Ton /ha) were devoted to the vertical plots. 
Rice· husk was applied to the dry soil. The previous crop was wheat in both 
seasons. 

Half of the recommended dose of nitrogen fertilizer (Nitrogen in the 
form of Urea (46%N) was added at the rate 72 kg N \ha.)Was added as a dry 
soil application during land preparation. Three to four of 25 days old 
seedlings, were transplanted in hills spacing of 20 x 20 em distance among 
hills and rows on June 5th in both seasons. The experimental unit area was 
1 Om2(2x51Ti). All other cultural practices were done as recommended. 
Number of days 50% to heading was determined as a number of days from 
date of sowing to 50 % appearance of panicles. 

At harvest, plant height (em) and number of productive tillers was 
~stimated from ten guarded hills and, then conformed to numbers/hill. Ten 
panicles were randomly selected.from each guarded hill to determine panicle 
length (em), panicle weight (g), number of spikelets /panicle, number of filled 
grains/panicle and. Ten guarded square meters were harvest manually and 
left three days for air drying. Air dried plants were mechanically threshed and 
grain yield was estimated and adjusted to 14 % moisture content. Grain 
samples from each plot were taken to determine 1000- grain weight and 150 
grams (three replications) of rough rice for all samples were taken and well 
mixed and cleaned to test the grain quality characters. 

Milling recovery characters i.e. hulling, milling and head rice 
percentages were estimated according to the methods reported by Adair 
(1952). Cooking and eating quality characters i.e. gelatinization temperature, 
amylose content % and kernel elongation were estimated following the 
methods of Little et a/., (1958). Juliano (1971), Azeez and Shafi (1966), 
respectively. All data collected were subjected to analysis of variance 
according to Gommez and Gomez (1984). Treatments means were 
compared by Duncan's multiple range test (Duncan, 1955). All statistical 

386 
.... 

-·--- _____ ... 
-----------=---------------------~----~- --



·~ 

·-

-. 

Ill 

J. Plant Production, Mansoura Unlv., Vol. 6 (3), March, 2015 

analysis was performed using variance technique by means of "MSTA r 
computer soft war package. 

RESULTS AND DISCUSSION 

1- Agronomic characters: 
Results in Table 1 showed that the mean values of all the agronomic 

characters under studied werd significantly affected by rice cultivars except 
plant height; it was not significant in both seasons. Minimum number of days 
to 50% heading was recorded by Sakha 106. However, the maximum number 
of days to50% heading was observed by the E. hybrid rice1.1n addition 
panicle length and panicle weight was differed significantly in the two 
seasons of study as influenced by cultivars. These results attributed to the 
differences between the two cultivars in respect to their genetic background. 
Similar findings were claimed by Li- ZL eta/. (1991), Babu-BTR eta/. (2000). 

Furthermore, different responses to husk rates were obtained for the 
agronomic characters Table 1 Data show that number of days to 50% 
heading was not significantly increase by increasing rice husk rates in both 
seasons. Meanwhile, plant height, panicle length and panicle weight were 
differed significantly in the two seasons of study as affected by application of 
husk to the soil. Obviously, the mean values of such characters were 
increased significantly by increasing husk rates and maximized at the rate of 
9 ton /ha. These results could be attributed to increasing husk rates might be 
improved the soil texture and as a result increased the availability of soil 
nutritional elements that caused better growth. Similar findings were Claimed 
by Ebaid at a/. (2004).1n addition, Table1 indicated that insignificant 
differences were found between the two fertilization levels i.e. 7 ton /ha and 9 
ton/ha regarding all studied agronomic characters in both seasons. 
Table 1: Effect of rice cultivars and husk rice rates as well as their 

interaction on agronomic characters during 2012 and 2013 
seasons. 

::s;:: Days to 50% Plant height(cm) Panicle Panicle 
heading( days) length(cm) weight(g) 

rr~ 2012 2013 2012 2013 2012 2013 2012 2013 
~ice cultivars M 
~kha 106 98 b 98 b 109 98.76 20.74b 20,58b 4.08b 3.88b 
~.hybrid rice 1 104a 106 a 110 96.7 23.58a 23.47a 4.92a 4,67a 

-test - - Ns Ns - - - -
Rice husk rates (R) 
0 Ton /ha 102 100 106 c 93.95 b 21.17c 21.50b 3.87b 3.27c 
5 Ton /ha 101 103 1o7 be 96.47ab 22.02bc 21.72b 4.40ab 3.86bc 
7 Ton /ha 101 102 111.47ab 100.16a 22.3ab 22.1ab 4.70ab 4.18ab 
9 Ton /ha I 102 102 112.1 a 100.45a 23.15a 22.78a 5.02a 4.78a 
F-test Ns Ns . - - .. . . 
nteraction 
~R Ns - Ns . . . Ns . 
*,** and Significant and highly sigmficant at P < 0.05, P< 0.01 ,respectively.-NS: Not 

significant -Means followed by a common letter are not significantly different at the 
5% level by DMR test 

The interaction between cultivars and husk rates under study had 
significant effect on number of days to 50% heading, plant height and panicle 
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weight in the second season only. However, this type of interaction was 
significantly affected panicle length in both seasons. Results in Table 2 
indicated that E. hybrid rice 1 cultivar with all rates of husk rice recorded the 
maximum number of days to 50% heading. While, Sakha 106 with 0 ton /ha 
gave the minimum number of days to 50% heading in the same season. In 
addition results in Table 2 indicated that Sakha 106 with 9 ton /ha gave the 
tallest plants. While, the shortest plant height was obtained from E. hybrid rice 
1 with 0 ton/ha in the same season. Further, Table 2 showed clearly that the 
heaviest panicle weight was obtained when E. hybrid rice 1 was treated by 9 
ton lha., meanwhile, the lightest one was obtained by Sakha 106 with 0 ton 
/ha. on the other hand, data in Table 3 showed that the longest panicle was 
obtained by sowing E. hybrid rice 1with 7 and 9 ton /ha in the first and second 
seasons, respectively. While, the shortest panicle was obtained when Sakha 
106 was fertilized by 0 ton lha iri both seasons. · 
Table 2: The interaction between rice cultivars and rice husk rates on 

days to heading, plant height, and panicle weight during 2013 
season. 

~ice cultivars and 2013 

Fharacters Rice husk ratesjton/ha) 
0 5 7 9 

~o. Days to 50% heading 
Sakha 106 94.67d 101b 99,0c 98.33c 
E.hybrid rice 1 105.67a 105 67a 105 67a 105.33a 

Plant height 
Sakha 106 93.47c 93.13c 96.23abc 100.22a 
E.hvbrid rice 1 8843d 93.80c 94.10bc 98.47ab 

Panicle weight 
Sakha 106 3.50c 4.07bc 3.97bc 4.0bc 
E.hybrid rice 1 4.47b 4.23b 4.4b 5.57a 

- Means followed by a common letter are not Significantly, different at the 5% level by 
DMRtest. 

Table 3: The interaction between rice cultivars and rice husk rate on 
panicle length (em) during 2012and 2013 seasons. 

Rice Season 2012 Season 2013 
Rice husk rates(tonlha) 

cultivars 
0 Sa 7 9 0 5 7 9 

~akha 106 19.83d 20.87c 20.17cd 22.10cd 20.00d 20.67cd 20.53d 21.33c 
!;.hybrid rice 1 22.50b 23.17b 24.43a 24.20a 23.00b 22.76b 23.87a 24.23a 
Means followed by a common letter are not Significantly, d1fferent at the 5% level by DMR 
test. 

11-Grain yield and yield components: 
It is clear from Table 4 that the differences between the mean values 

of the two cultivars under study were significant and/ or highly significant for 
all grain yield and its components in the two seasons of study. Hybrid rice 
had 20% more panicles/m2 than conventional rice, E. hybrid rice 1 gave the 
highest number of filled grains/panicle and the highest grain yield while, 
Sakha 106 gave the heaviest 1 000-grain weight in both seasons. These 
diff~rences could be attributed to genetic variation of the two utilized cultivars 
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under investigation. These results were agreed with those reported earlier by 
Maiti eta/ (2003), Ebaid at a/. (2004). 
Table· 4: Effect of rice cultivars and husk rice rates as well as their 

Interaction on grain yield and yield components during 2012 
and 2013 seasons . 

:::;:: No of No. of filled grains 1000-gram Grain yield 
panicles/hill /panicle weight(gm) (ton /fed) 

tD 2012 2013 2012 2013 2012 2013 2012 2013 
~ice cultivars M 

Skha 106 16.05b 16,o1b 134.09b 128.92b 29.5a 29.8a 4.15b 4.53b 
E.hybrid rice1 18.48a 17.89a 177.08b 157.0a 24.3b 24.9b 4.42a 4.73a 
F-test * * ** ** ** * * * 

~usk rates (R) 
0 Ton lha 15.37c 15.4b 142.33b 127.5b 25.2c 26.0b 3.97b 3.75c 
5 Tonlha 16.67bc 16.4b 148.67ab 142.5ab 25.5bc 26.8ab 4.02b 4.6b 
7 Ton lha 17,73ab 17.62a 164.83a ··144.5a 27.5ab 27.5ab 4.02a 4.7ab 
9 Ton lha 19,3a 18.33a 166.59a 157.33a 29.3a 28.3a 4.62a 5.47a 
F-test * ** * ** ** * ** ** 

nteraction 
VXR * ** Ns * ** Ns ** ** 

*,** and Significant and highly significant at P < 0.05, P< 0.01,respectively.-NS: Not 
significant -Means followed by a common letter are not significantly different at the 
5% level by DMR test 

Meantime, the results in Table 4 illustrated indicated that significant 
and/or highly significant increase trend was occurred in the mean values of all 
grain yield and its components characters by increasing the husk rates, which 
was maximized at 9 tons /ha, it is worthy to note that mean value of all yield 
and its components characters did not affect significant when rice husk 
fertilizer level increased from 7 to 9 ton /ha .Whereas, the lowest mean 
values were obtained at 0 ton /ha. level in the two seasons of study. The 
increases in grain yield and its components under rice husk rates could be 
attributed to the effect of rice husk on enhancing the plant roots to expanding 
through the soil consequently, increasing the efficiency of rice plants for 
nutrients absorption in the root zone. Similar results were reported by Awad 
(2001) and EI-Refaee eta/. (2006). 

Also, the interaction between rice cultivars and husk rice rates 
significantly affected the number of panicles/hill and grain yield in both 
seasons, while this interaction effects were significant in 2012 season only 
in case of 1000-grain weight and for number of filled grains/ panicle only in 
2013 season. Results in Table 5 indicated that E. hybrid rice1 cultivar with all 
rates of rice husk recorded the maximum number panicles/hill and number of 
filled grains/panicle and grain yield. While, Sakha 106 with 0 ton /ha gave the 
minimum mean values of same characters in the same season. In addition 
results in Table 5 indicated that Sakha 106 with 9 ton /ha gave the 
heaviest1000-grain weight in 2012 season. While, the lightest weight was 
obtained from E. hybrid rice1 with 0 ton/ha in the same season. 
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Table 5: The Interaction between rite cultlvars and rice husk Rites on 
I leld d Its gra ny1 an components during 2012 and 2013 seasons. 

Season2012 l Season2013 
Rice cultivars Rice husk rates(tonlha) 

0 5 7 9 0 5 7 9 
~- panicles/hill 

Sakha 106 13.53c 15,60c 17.67b 17.40b 14.57g 15.70ef 17.23b 16.53de 
E.hybrid rice1 17.20b 17.73b 17.80b 21.20a 15.1otQ 18.33b" 18.0bc 20.13a 

illed grains/panicle " 

Sakha 106 Ns Ns Ns Ns 123.33d 130.33cd 127.011 140.0c 
E.hybrid rice 1 Ns Ns Ns ·Ns 131.67cd 154.67b 167.0ab 174.0a 

~ OOOgrainwieght(g) •.· 

Sakha 106 26.0c 26.0c 31.0b 35.0a Ns Ns Ns Ns 
E.hybrid rice 1 24.0c 25.0c 24.0c 23.36 Ns Ns Ns Ns 

jGrain yield ton/Fed 
Sakha 106 3.2c 4.33ab 4.7ab 4.76a 3.13d 4.03c 4.70bc 6.23a 
E.hybrid rice1 4.26ab 3.7bc 4.8a 4:48ab 4.37c 5.17b 4.70bc 6.70a 

Means followed by a common letter are not significantly, d1fferent at the 5% .._. by DMR 
tas~ . 

Ill- Grain quality characters: 
Under this topic the present investigation concerned wilh milling 

characters and Cooking and eating characters 
a- Milling characters: 

Results in Table 6 indicated that a significant difference between the 
mean values of two rice cultivars concerning all milling characters in 2012 
and 2013. From this Table it is clear that Sakha 106 surpassed significantly 
the other cultivar in both seasons. These results attributed to the differences 
between these cultivars in respect to their genetic background. 
Table 6: Effect of rice cultivars and husk rice rates as well as their 

interaction on milling recovery characters during 2012 and 
2013 seasons. 

~rs Hulling o/o Milled rice "'o Head rice% 
ir• 2012 2013 2012 2013 2012 2013 
~ice cultivars (V) 

Skha 106 81.90a 80.59a 70.89a 70.91a 63.18a 62.52a 
E.hybrid rice1 78.77b 76.98b 69.47b 68.85b 60.93b 6121b 
F-test * * - * * * 

~usk rice rates (R) 
0 Ton /ha 79.51b 79.10ab 70.87 69.83 61.22b 61.48b 
5 Ton/ha 80.03ab 79.05ab 69.90 70.05 62.18a 61.65ab 
7 Ton /ha 80.20ab 78.58ab 70.01 69.82 61.98ab 62.07ab 
9 Ton /ha 81.58a 80.42a 69.97 69.82 62.82a 63.0a 
F-test ' * * Ns Ns ** -

nteraction 
VXR Ns Ns Ns Ns Ns Ns . *, - and S1gmficant and highly s1gn1ficant at P < 0.05, P< 0.01,respectivalrAIIS: Not 

significant -Means followed by a common letter are not significantly ditlarant at the 
5% level by DMR test 

From another point of view, Table 6 showed that increasing husk rice 
rates significantly increased head rice %. The highest mean values of 
hulling% and head rice % were found at 9 ton /ha . There was no significant 
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between rice husk rates 7 and 9 ton /ha on milling characters in 2012 and 
2013. However the lowest head rice% resulted when husk rice rates were 0 
ton /ha. Meanwhile, no significant differences between rice husk rates on 
milled rice % in both seasons. Obviously, Table 6 revealed that the 
interaction between rice cultivars and rice husk rates was no significant effect 
on all milling recovery characters in both seasons. 
b- Cooking and eating quality characters: 

Table 7 presents the mean values of cooking and eating quality 
characters of the two tested cultivars revealed that there was no significant 
differences were recorded in the two seasons. This could be a result of the 
target of the rice breeders in Egypt aim to select these types of grain that 
possess same characters which are cover the requirements of the Egyptian 
consumer. 

Furthermore, from Table 7 data revealed that there were no any 
significant differences between the mean values of all studied characters as 
affected by different rice husk rates· in the two season of study. Meantime, 
data presented in Table 7 illustrated that interactions between the two factors 
under study had no significant effect on cooking and eating characters in the 
two seasons. 
Table 7: Effect of rice cultivars and husk rice rates as well as their 

interaction on eating and cooking characters during 2012 and 
2013 seasons . 

~ 
Gelatinization 

.. 
Elongation % 

temperature Amylose content % 

t!r 2012 2013 2012 2013 2012 2013 
Rice cultivars M 

Skha 106 4.75 4.75 19.14 18.54 48.76 48.49 
E.hybrid rice 1 5.00 5.08 19.07 19.91 46.45 46.84 
F-test Ns Ns Ns Ns Ns Ns 

Husk rice rates (R) 
0 Ton /ha 5.33 4.33 18.11 19.39 49.31 46.98 
5 Ton /ha 5.16 5.67 18.46 18.56 43.30 46.0 
7 Ton /ha 4.83 5.00 19.16 19.93 49.58 47.5 
9 Ton /ha 4.17 4.67 29.71 19.01 48.24 46.17 
F-test Ns Ns Ns Ns Ns Ns 

Interaction 
VXR Ns Ns Ns Ns Ns Ns 

•,- and Significant and highly s1gmficant at P < 0.05, P< 0.01,respectlvely.-NS: Not 
significant -Means followed by a common letter are not significantly different at the 
5% level by DMR test 

CONCLUSION 

Finally, it could be concluded that there were significant differences 
between the mean values of the two rice cultivars under study. E. Hybrid rice 
1was superior in grain yield than Sakha 106. While Sakha 106 was better 
than E. Hybridrice 1 in grain quality characters. Furtherore the application of 
rice husk had a positive effect on agronomic, yield, yield components and 
grain quality characters. In spite of application 9 ton/ha resulted the highest 
mean values of all studied characters, no significant differences were found 
among the two levels 7 ton /ha and 9 ton /ha of rice husk. According the 
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results of this study suggest that rice husk could be applied as organic 
fertilization (7 ton lha) with 50% of recommended dose of nitrogen in order to 
environmentally -friendly rice production 
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