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ABSTRACT

Field experiments were conducted at Rice Research and Training Center,
Sakha, Kafrelseikh Governorate, Egypt during two summer seasons 2010 and 2011 to
study the influence of integration between compost and urea fertilizer on yield and its
components of Sakha 105 rice cultivar as well as nitrogen uptake in rice grains and
soil organic matter percentage. The treatments were (0, 5 ton compost/ ha, 165 kg
N/ha, 5 ton compost + 55 kg N/ha and 5 ton compost + 110 kg N/ha).

The results revealed that compost and mineral nitrogen (urea) alone or in
combination recorded increasing significant values in number of panicles/hill, number
of filled grain/panicle, 1000 grain weight, grain and straw yields, nitrogen uptake and
soil organic matter percentage compared with the control treatment (without
fertilization) except the number of unfilled grain/panicle which recorded significantly
decrease.

The results, also, showed that compost application at rate of 5 tons plus 110
kg N/ha gave the highest values of number of panicle/hill, number of filled
grains/panicle, 1000 grain weight, grain yield, straw yield, nitrogen uptake in grains
and soil organic matter percentage in both seasons.

The control treatments (without fertilization) recorded the lowest values in all
traits as well as yield components, grain yield, straw yield, nitrogen uptake in grain
and soil organic matter percentage except the number of unfilled grain/panicle which
recorded the highest values in both seasons.

In both seasons the following treatments of 165 kg N/ha, 5 ton compost plus
55 kg N/ha and 5 ton compost plus 110 kg N/ha didn’t significantly differ in its effect
on the number of filled grains/panicle.

In both compost application at a rate f 5 tons alone or in combination with 110
kg N/ha gave the same 1000 grain weight without significantly differences with 165 Kg
N/ha treatment in the second seasons.

The percentage of soil organic matter was increased with addition of compost
either alone or with different levels of nitrogen which did not significantly differed in its
effect on the percentage of soil organic matter.

From the results under the conditions of this study, it could be concluded that
application of 5 tons compost plus 110 kg N/ha produced the highest grain and straw
yields and is recommended as an economic treatment for increasing grain yield of
rice.

INTRODUCTION

Rice (Oryza sativa L.) is one of the most important strategically crops
in the world and it is one of principal nutrition crops in Egypt and in the world.
Increasing the productivity of rice is very important in Egypt for increasing rice
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export which plays an effective role in Egyptian economy (Economic Sector,
Ministry of Agriculture and Soil Reclamation, 2009).

Nutrition is one of the important factors to increase rice grain yield,
especially nitrogen, but the utilization of mineral fertilizers lead to soil and
water pollution.

The need of rice plants to nitrogen fertilizer is very important where;
nitrogen is an essential element for improving rice growth and grain yield.
Nitrogen can be supplied to rice plants either through mineral or organic
fertilizers.

Such effects of nitrogen on rice productivity are also reported by
Yoshida, (1981) who found that nitrogen addition had a positive effect on the
following characters, number of panicles/m?, number of grains/panicle, filled
grains percentage and 1000 grain weight which resulted the maximum grain
yield. El sheref et al. (2004) found grain yield and nitrogen content of rice
crop is increased significantly with increasing nitrogen dose. Sharief et al
(2006) reported that highest grain yield and yield components were produced
from increasing nitrogen fertilizer up to 60 kg N/fed in both seasons.
Moreover, nitrogen uptake was also raised in rice grain by application of
compost and nitrogen application (Sharma, 2006 and Lin et al., 2009).

Crop residues management and its impacts on soil organic matter is
most important for sustainable soil fertility and crop productivity, compost is a
resource of the organic matter which resulted from exploiting wastes through
the controlled bio conversion process, compost is considered as a method for
recycling and re-utilization of crop residues (Bernal et al., 1998). The use of
compost can be beneficial to improve the soil physical and chemical
properties and organic matter status which may increase the yield of crops.
Continues application of organic manure to flooded rice soil normally causes
the accumulation of organic matter (Park et al., 1990). Organic matter content
of the soil has been reported to increase due to incorporation of both rice and
wheat straw and it was further enhanced when supplemented with fertilizer
application Singha (2003). Nasef et al. (2009) found that application of
compost combined with mineral nitrogen fertilizer led to increase significantly
yield, weight of 1000 grain and N uptake in rice grains.

Thus, the present work was designed to evaluate the response of rice
cultivar Sakha 105 to integration of compost plus different rates of nitrogen as
urea on rice yield and its attributes as well as soil organic matter and N
uptake of rice grains.

MATERIALS AND METHODS

Two field experiments were carried out at the Experimental Farm of
the Rice Research & Training Centre (RRTC), Field Crops Research Institute,
Sakha, Kafrelseikh Governorate, Egypt to study the effect of mineral nitrogen
and compost application viz, zero, 5 tons compost/ ha, 165 kg N/ha, 5 tons
compost + 55 kg N/ha, 5 tons compost + 110 kg N/ha. In both seasons the
preceding crop was wheat. Soil samples were collected from experimental
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site at the depth of 0-30 cm from the soil surface. Compost was made from
rice straw according to Abdulla (2007). The soil and compost samples were
physically analyzed, according to Piper (1950) and chemically analyzed,
according to Black et al. (1965). Soil and compost analysis are presented in
Table 1.

The experimental design was randomized complete block with three
replicates, the compost was incorporated in dry soil after complete soil
preparation, while nitrogen in form of urea (46.6% N) was added in two split,
2/3 of amount was added at basal before transplanting and the 1/3 of amount
was added at panicle initiation stage. The phosphorus in form of calcium
super phosphate (15.5% P,0s) was added after field ploughing twice then the
permanent field was harrowed.

Table 1: Analysis of the experimental soil and compost.

A: soil analysis.

o.M Available (ppm)

Season ECe (dS/m) pH (%) | Texture class N P K
2010 2.00 7.94 16 clave 20.23 | 10.31 | 303.1
2010 1.99 8.06 15 yey 21.89 | 10.14 | 3343

B. Compost analysis
EC oC | oM Total (%

Means of (dS/m) pH o | @ | NN P K

1.89 7.74 10.3 | 17.8 | 11.2 | 0.924 | 0.132 | 0.598

Rice seeds were hand broadcasted on the first week of May of both
summer seasons, twenty five day-old seedlings were transplanted at 20 x 20
cm between hills and rows, The plot size was 14.4 m2 (3.6 x 4 m). The other
cultural practices for rice cultivation were applied according to the
recommendations of Rice Research and Training Center. At harvest, ten
main panicles were randomly taken from each plot to determine the number
of panicles/hill, number of filled grains/panicle, number of unfilled
grain/panicle and weight of 1000-grains (g). In each plot an area of 7.80 m?2
(2.80x3.0) was manually harvested, grain yield was recorded and adjusted to
14% moisture content. Grain and straw yields were converted into tons/ha
and harvest index was estimated as follows:

HI = (Grain yield/biological yield) x 100.

Rice grain nitrogen content was determined using the standard
Kjeldahl method according to A. O. A. C. (1970) then, rice grain nitrogen
uptake in grains were computed, as follows:

Nitrogen uptake in rice grains(kg/ha) = Grain yield (kg/ha) x Nitrogen % in rice grains

Also, Soil organic matter percentage was determined according to
Jackson (1967).

The analysis of variance was carried out according to Gomez and
Gomez (1984) for all collected data. Treatment means were compared by
Duncan’s Multiple Range test according to Duncan (1955). All statistical
analysis was performed using analysis of variance technique by means of
"MSTATC" computer software package.
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RESULTS AND DISCUSSION

Yield and its components:

Data presented in Tables 2 and 3 show the effect of compost and urea
treatment and its integration on number of panicle/ hill, number of filled
grains/panicle, number of unfilled grains/panicle, weight of 1000 grain, grain
yield, straw yield and harvest index Sakha 105 rice cultivar during 2010 and
2011 seasons.

Data show that, a significant increase of all studied characters under
all tested treatments compared with the control treatment. Data indicate that
the integration between 5 tons compost plus 110 kg N/ha recorded the
highest significantly values compared with compost or urea alone for number
of panicle/ hill, number of filled grains/panicle, weight of 1000 grain, grain and
straw yield in both seasons except for number of unfilled grains/panicle and
harvest index.

Tables 2&3 show that yield and yield components were significantly
improvement due to the use of tested treatment of integration between
compost and urea. Application of 5 tons compost plus 110 kg N/ha recorded
the highest yield and yield components of rice.

Table 2: Number of panicles/hill, number of filled grains/panicle, number
of unfilled grains/panicle and 1000 grain weight as affected by
application of compost, mineral nitrogen and its integration in
2010 and 2011 seasons.

No. of pamcles No. of fllle_d grains/ No._ of unfll_led 1000 Grain weight

Treatment /hill panicle grains/panicle
2010 2011 2010 2011 2010 2011 2010 2011

0 14e |14.27e| 90.6c |91.03c | 28.13a|28.47a| 23.50c | 23.67c
5tons compost [20.93d| 20.7d 92.3b [ 93.07b | 22.27d | 22.4d | 24.4ab | 2459 a
165 kg N/ha 22.2c | 22.7c | 93.1ab | 93.4ab | 23.1c [23.27c|24.68 ab| 24.87 a
i}ﬁ:s *55Kg | o48h [25.03b| 93.23 ab |93.57 ab| 24.3b |24.23b| 24.18 b | 24.09b
igtl?l;]h; 110 26.7a |27.07a| 94.07a | 943a | 19.07e (18.83e| 2488a | 24.78 a
F_test *%k *%k *%k *%k *%k *% *%k *%k

* * and Ns indicate p <0.05, <0.01 and not significant, respectively. Means of each
treatment followed by the same letter are not significantly different at 5% level,
according to Duncan's multiple range tests.

These results may be due to the decomposition of compost which
increase the mobilization of nutrients to plants during growth stages and
might produce a lot of tillers which resulted in increasing the number of
panicles and improve grain filling process and so increasing weight of grains
which lead to increased grain and straw vyields. On the contrast, the
unfertilized treatments recorded the lowest values of all traits except number
of unfilled grain/panicle and harvest index; these results are in harmony with
those obtained by Kalita and Sharamah (1992) and Hammad et al. (2006). As
found by Sharief et al. (2006) reported that highest grain yield and vyield
components were produced from increasing nitrogen fertilizer up to 60 kg
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N/fed in both seasons. Nasef et al. (2009) found that application of compost
combined with mineral nitrogen fertilizer led to increase significantly yield and
weight of 1000 grain. The highest 1000 grain weight value was recorded at
100 Kg urea plus 6 tons compost as compared with the control, while the
lowest 1000 grains weight value was obtained when no fertilizer was added
as observed by Begum et al. (2001).

Table 3: Grain yield, straw yield and harvest index as affected by
application of compost, mineral nitrogen and its integration
in 2010 and 2011 seasons.

Treatments Grain yield (t/ha) Straw Yield (t/ha) harvest index
2010 2011 2010 2011 2010 2011
0 7.05e 7.19d 7.33 e 7.66 d 0.49 a 0.49 a
5 tons compost 10.12d 10.64 ¢ 12.52d 12.61c 0.45b 0.46 b
165 kg N/ha 10.73c 10.66 c 12.95¢c 13.3b 0.45b 044c
5 tons +55 kg N/ha 11.59 b 11.45b 13.83 b 13.71b 0.46 b 0.45b
5tons + 110 kgN/ha | 12.28 a 12.16 a 1471 a 14.52 a 0.45b 0.46 b

F_test *%k *%k *% *%k *%k *%

* * and Ns indicate p <0.05, <0.01 and not significant, respectively. Means of each
treatment followed by the same letter are not significantly different at 5% level,
according to Duncan's multiple range tests.

Nitrogen uptake in rice grains:

Data in Table 4 show that the effect of compost and urea alone or in its
integration on nitrogen uptake in rice grains in both seasons.

Data reveal that grain nitrogen uptake were gradually increased by
application of 5 tons compost/ha and urea alone or in its integration. The
lowest values of nitrogen uptake in grains resulted from unfertilized treatment
then followed by gradually increasing from application of 5 tons compost, 165
kg N/ha, 5 tons compost + 55 kg N /ha up to 5 tons compost + 110 kg N /ha
in both seasons, where the highest nitrogen uptake in rice grains was
obtained by application of 5 tons compost plus 110 kg N/ha. These findings
might be attributed to increasing nitrogen availability which in turn increased
nitrogen absorption and translocation, consequently, increased grain N-
uptake. These findings are in harmony with those obtained by Nasef et al.
(2009) which found that N in grains was increased significantly with the
application of compost in combination with different levels of N mineral
fertilizer especially with the highest levels as compared with application of
mineral N fertilizer alone. Hemalatha and Balasubramanian (2000) and Mirza
et al. (2005) reported that nitrogen uptake in rice grains was significantly
increased by organic fertilizers application. Sharma (2006) and Lin et al.
(2009) reported that nitrogen uptake was also raised in rice grain by
application of compost and increasing nitrogen application.

Soil organic matter percent:

Soil organic matter percentage as affected by compost application,
mineral nitrogen as urea and its integration are presented in Table 4.

The data show that soil organic matter percentage increased by
application of compost either applied alone or in combinations with different
levels of mineral nitrogen compared with the control treatment. The results in
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both seasons revealed that soil organic matter percentage gave the lowest
values as observed at unfertilized treatment while the highest values were
obtained from the integration between 5 tons compost plus 110 kg N /ha .
Data also show that in the both season the 5 tons compost treatment did not
significantly differ from 5 tons compost plus 55 kg N/ha. Such results are in
agreement with those obtained by Sharma (2006) and El-Sedfy et al. (2008)
reported that addition of compost was accompanied by a significant increase
in soil organic matter compared with the untreated soil (control), Hammad et
al. (2006), Awad (2001) and El-Kouny et al (2004) reported that soil organic
matter percentage was increased by using organic fertilizer or compost.

Charkrabarti et al. (2003) studied the integrated applications of
organic and inorganic fertilizers and reported that inorganic fertilizers may
meet the demand of mineral nutrition by microbes but cannot provide carbon,
which is a major constituent of microbial cells. Integrated applications of
organic and inorganic materials provide balanced mineral nutrition as well as
carbon.

Table 4: Nitrogen uptake in rice grains and Soil organic matter
percentage as affected by application of compost, mineral
nitrogen and its integration in 2010 and 2011 seasons.

N uptake (Kg/ha) O.M (%)

Treatment 2010 2011 2010 2011
0 28.94 e 29.05 e 149c 1.52c
5 tons compost 49.02d 49.91d 1.51 be 1.63 ab
165 kg N/ha 50.3¢c 50.45c 1.55 bc 1.59 be
5 tons +55 kg N/ha 51.43 b 51.54b 1.57b 1.62ab
5 tons + 110 kgN/ha 54.27 a 54.33 a 1.67 a 1.70 a
F_test *% *% *% *

* * and Ns indicate p <0.05, <0.01 and not significant, respectively. Means of each
treatment followed by the same letter are not significantly different at 5% level,
according to Duncan's multiple range tests.
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