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WO FIELD Experiments were carried out during summer

seasons 2007 and 2008 at the experimental farm of Rice
Research & Training Centre, Sakha, Kafrelsheikh, Egypt, to study
the effect of organic fertilizers at rates (0,3,6,9 ton /fed) as Compost
rice straw and inorganic fertilizer (at rate 0,100,150 kg urea/fed) on
rice productivity and soil organic matter (SOM), the experimental
design system of layout was randomized complete block with four
replications. The highest values of grain and straw yield in both
seasons were recorded by the application of 9 tons composted rice
straw (CRS) plus 150 kg urea fed™. but the difference with the grain
yield obtained with 6 tons CRS plus 150 kg urea fed® was not
significant only in the second season. Also when 6 tons CRS were
applied the addition of 100 kg urea fed™ or 150 kg urea fed* had
similar effects on yield. There was a slight difference in 1000 grain
weight among all treatments. The number of panicle.hill* increased
significantly as fertilizer level increased from 0 kg N.fed™ without
CRS to 9 tons CRS plus 150 kg urea.fed™. There was a significant
difference in panicle length at all treatments of CRS added either
separated or combined with urea as compared with the control,
Panicle length did not increase with fertilizer level although there was
a significant treatment effect (application of CRS, in combination with
urea or not) compared to the control. The percentage of soil organic
matter in soil increased with increasing the amount of CRS either
applied alone or with different levels of urea at all levels compared
with the control and soil treated with urea alone. Results showed that
organic matter had significant effect on the percentage of soil organic
matter and rice grain yield.

We can concluded that combination of Composted rice straw at
rate 9 ton/fed with 150 kg urea/fed increased grain yield with percent
75.64 and 75.35 % over the control (without compost without urea)
in 2007 and 2008 respectively and increased the percentage of soil
organic matter which gave 2.41 and 2.23 % compared with the
control treatment which recorded 1.40 and 1.4 % in both seasons,
respectively.

Keywords: Rice (Oryza sativa), Organic fertilizer, Soil organic
matter.



132 E.S. NAEEM etal.

Rice is one of the most important cereal crops in the world as well as in Egypt.
Crop residue management and its impact on soil organic matter and nutrient
recycling are increasing in importance with the current renewed interest on
sustainable soil fertility and crop productivity. Addition of crop residue to soil
can increase soil organic matter and considerable amount of C and K as well.
Among forms of organic residues, incorporated composted rice straw plays an
important role in maintaining soil fertility and crop productivity if it returned to
the soil. Urea is the major N fertilizer used for lowland rice fields but it is not
effectively utilized by rice because of consistent N losses, particularly by
ammonia volatilization. Integration of composted rice straw and urea will help
to reduce the amount of nitrogen fertilizer used besides maintaining the soil
fertility which leads to sustainable agriculture. 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).

Incorporation of rice straw and addition of straw ash supplemented with
fertilizer application significantly increased the crop yield compared to the
control (Singha, 2003). The integration use of fertilizer N with organic residue
is essential to maximize economic return. Such management practices gave an
opportunity to rice farmers to reduce the purchase of inorganic N fertilizer and
therefore to diminish the cost of the crop and improve the farmer income.
Therefore, this investigation aims to study the impact of compost rice straw
(CRS) in combination with urea on rice yield and its attributes beside soil
organic matter situation.

Material and Methods

A field experiment was conducted using transplanted rice plant (Oryza
sativa), Gizal78 cultivar during season 2007 and 2008 at farm of Rice Research
& Training Center (RRTC) Kafrelsheikh to fulfill the objectives of the present
study, where organic fertilizers at rate (0,3,6,9 ton/fed as Compost rice straw
(CRS) ) and inorganic fertilizer at rate ( 0,100,150 kg urea/fed). The previous
crop was barley; the experimental design system of layout was randomized
complete block with four replications, all the amount of composted rice straw
was added before flooding and then incorporated into the soil. The date of
sowing was first of May. Representative soil samples from 20 cm depth were
taken and subjected to chemical analysis following the standard procedures of
Cottenie et al. (1979) and Page et al. (1982). The results showed that the soil
was clayey in texture with 1.65 and 1.6 % organic matter, pH 8.1 and 8.19, EC
3 and 3.1, dS.m™ 13 and 15ppm P, 305 and 309 ppm K in 2007 and 2008,
respectively.

All plots were fertilized with super phosphate (7 % P) at the rate of 100 kg.
fed * .The randomized complete block design with four replications were used,
involving 12 treatments derived from 3 N — fertilizer (0, 100 and 150 kg urea .
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fed-1) combined with composted rice straw at the rate of 0, 6 and 9 ton . fed ™.
Urea was added in two split, 2/3 before transplanting and the other 1/3 one
month after transplanting. All plots were flooded immediately after the fertilizer
application and water head was maintained at 5 to 7 cm from soil surface
throughout the season, three seedlings twenty days old were transplanted / hill.
The flooded water was drained from the plots 30 days after transplanting prior
to the application methods of the second dose of fertilizer then plots were
flooded in the same day. At harvest grain and straw yield and its components
were estimated. Grain yield was adjusted to 14% moisture content. All data
collected were subjected to the statistical analysis according to Gomez &
Gomez (1984). Some of this data were also subjected to multiple linear
regressions according to this classical formula: Y= a + byx; + boX, + bsXs
according to Hammad (1995).

Results and Discussions

Grain and straw yield

Tables 1 and 2 show the effect of composted rice straw (CRS), urea
treatments and their combinations on paddy and straw yield of Gizal78 rice
cultivar during 2007 and 2008 season. Data reveal that the application of CRS
with or without urea produced a significant increase in grains yield. The highest
yield of rice grains was obtained with 9 tons CRS plus 150 kg urea.fed™ .This
corresponds to an increase of 75.64 and 75.35% over the control in 2007 and
2008, respectively. The lowest yield was observed with the control.

TABLE 1. Paddy yield and straw yield (kg.fed™) as affected by the application of
CRS (composted rice straw) and urea in 2007 season.

Urea CRS Grai % increase ot % increase
rains raw
Treatments kg. fed? [ton. fed™ or decrease or decrease
NoCo 0 0 2835.2 h - 3363.01i -
NoC; 0 3 3790.0 f 33.67 4352.5h 29.41
NoC, 0 6 3918.2 ¢ 38.23 4850.0 f 44.20
NoCs 0 9 4835.0 ab 70.53 5019.0 de 49.25
N;.Co 100 0 3585.0 g 27.23 43775h 30.15
N,C, 100 3 4587.0c 61.78 4920.0 ef 46.28
N,C, 100 6 4797.0b 69.19 5172.0c 53.78
N,C; 100 9 4865.0 ab 71.59 5482.5 b 63.01
N,C, 150 0 4370.5d 54.15 463759 37.88
N,C; 150 3 4660.2 ¢ 64.36 5048.2 d 50.10
N,C, 150 6 4870.0 ab 71.76 54452 b 61.90
N,C; 150 9 4980.0 a 75.64 5619.2 a 67.07
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TABLE 2. Paddy yield and straw vyield (kg.fed™) as affected by the application of
CRS (composted rice straw) and urea in 2008 season.

Treatments Urea CRS Grains % increase Straw % increase
kg. fed? |ton. fed™ or decrease or decrease
NoCo 0 0 2800 - 3350 ¢ -
NoCy 0 3 3800 ¢ 35.71 4300 f 28.35
NoC, 0 6 3930 f 40.35 4770 f 42.38
NoCs 0 9 4709 ¢ 68.17 4930 ¢ 47.16
N,Co 100 0 3500 h 25 4257 f 27.04
N,C, 100 3 4600 d 64.28 4810d 43.58
N,C, 100 6 4750 ¢ 69. 64 5017 ¢ 49.76
N;Cs 100 9 4790 be 71.07 5213 b 55.61
N,Co 150 0 4210 e 50.35 4512 e 34.68
N,C, 150 3 4740 ¢ 69.28 5000 ¢ 49.25
N,C, 150 6 4850 ab 73.32 5215b 55.67
N,C; 150 9 4910 a 75.35 5430 a 62.08

It is important to notice that the application of CRS plus urea gave higher
grain yield at all combinations treatments than CRS or urea alone. This is likely
mainly due to the stimulation of CRS decomposition by the application of N
fertilizer thereby increasing the supply of nitrogen, improving the subsequent
recovery by rice plants and therefore increasing the grain yield. These results
are consistent with those obtained by Sharma & Mittra (1991) and Hammad
et al. (2006 a). The increase in CRS decomposition might be due to increase in
bacterial population. Indeed Jat et al. (2004) found that the incorporation of rice
residues increases bacterial population from 50 x 10° to 59 x 10° at 30 and 60
days after sowing, respectively. Data indicate also, that any addition of urea to
CRS gave higher grains yield than that observed with CRS alone at the same
level but the difference is not always statistically significant. This applies to the
difference between 100 kg urea fed™ and 150 kg urea fed™ applied both with 6
tons CRS in the second year .The utilization of 150 kg urea. fed™ plus 9 tons
CRS fed™ gave the highest value of grain yield in both seasons but in the first
season if CRS was reduced to 6 tons or when urea was reduced to 100 kg yields
(150 kg urea. fed™ + 6 tons CRS fed™ or 100 kg urea + 9 ton CRS fed™ ) grain
yield did not differ significantly from that maximum yield. In the second
season this applied only to the reduction of CRS to 6 tons per fed (no significant
difference between maximum vyield and yield with 150 kg urea + 6 ton CRS).
The straw yield followed an almost similar trend as grains yield but there were
some differences. The % increase due to the treatments is somewhat lesser in
straw than in grain. It is clear from our data that, some amount of fertilizer used
can be spared by using composted rice straw.

Number of panicles
Number of panicles per hill (Tables 3 and 4) increased significantly as fertilizer
level increased from 0 kg urea.fed™ without compost rice straw to 9 tons CRS.fed™

Egypt. J. Agron. 33, No. 2 (2011)



IMPACT OF ORGANIC FERTILIZER AND UREA ON GRAIN YIELD... 135

plus 150 kg urea.fed™. Also, the combination of CRS with urea gave higher
number of panicles per hill than CRS or urea alone. This may be due to the
decomposition of CRS which release more nutrients to plant as showed by
Kalita & Sharamah (1992) and Begum et al. (2001).

TABLE 3. Yield attributes as affected by the application of CRS (composted rice
straw) and urea treatments in 2007 season.

Treatments Urea CRS PNaﬁié)I]; Panicle 1000 grain
kg. fed® | ton. fed* hillL length (cm) | weight(g)
“080 0 0 1450 j 20.65 d 1942 ¢
N°C1 0 3 2050 21.92¢ 20.17 abc
N°C2 0 6 22.75gh 2267a 20.70 ab
o3 0 9 25.25 ef 22.87a 19.85 b
mlg" 100 0 22.25 hi 2190 ¢ 2052 ab
Nlcl 100 3 24.25 fg 22.35Db 20.52 ab
N1C2 100 6 26.50 de 22.80 a 20.53 ab
=3 100 9 27.75 cd 22.85a 19.97 abc
“280 150 0 27.25d 21.95¢ 2097 a
N2C1 150 3 29.25 be 22.75a 20.33 abc
N2C2 150 6 31.00 ab 2277 a 20.47 ab
23 150 9 32.25a 2290 a 20.05 abc

TABLE 4. Yield attributes as affected by the application of CRS (composted rice
straw) and urea treatments in 2008 season.

Treatments Urea CRS No. of Panicle 1000 grain

kg. fed™ ton. fed? | Panicle.hill* | length (cm) | weight(g)
H"go 0 0 15h 21.23¢ 19.55 ¢
NOCl 0 3 229 21.9 abc 20.86 ab
N002 0 6 24 ef 23 abc 20.93a
03 0 9 25.66 de 235a 20.26 abc
ngo 100 0 23 fg 21.43 b 20.8 ab

Nlcl 100 3 24.66 ef 22.96 ahc 2la

N1C2 100 6 26.66 cd 23.26ab 21.13a
13 100 9 28.33¢ 22.83 ahc 19.99 be
ngo 150 0 27.33 cd 21.6 be 21.06a
N2C1 150 3 30.66 b 22.86 abc 20.76 ab
NZCZ 150 6 31.66b 22.9 abc 19.99 be
2-3 150 9 32.66a 23 ahc 20.56 ab
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Panicle length (cm)

Tables 3 and 4 show the effect of CRS, urea treatments and their
combinations on panicle length (cm). There are significant increases in panicle
length at all treatments as compared with the control. The highest panicle length
was attained with the highest applications of CRS (9 tons) plus 100 kg urea.fed™
or 150 kg urea.fed™ but the lowest panicle length was found when no fertilizer
added. Panicle length increased with increasing rate of N fertilizer. Nitrogen
increased panicle extrusion and growth in length as reported by Abd EL-
Rahman (1999).

1000 grain weight

Data in Tables 3 and 4 present the effects of treatments on 1000 grain
weight (g). There is a slight difference in 1000 grain weight among the different
treatments but many means do not differ significantly between them. The slight
increase obtained is mainly due to the increase of grains per panicle. As found
by Barnes (1985). The highest 1000 grain weight value was recorded at 150 kg
urea. fed without compost and 100 kg urea plus 6 tons CRS in 2007 and 2008,
respectively as compared with the control, while the lowest 1000 grains weight
value was obtained when no fertilizer was added as also observed by Begum
et al. (2001).

Soil organic matter (SOM)
Soil organic matter percentage as affected by the application of composted rice
straw (CRS), urea treatments and their combinations are presented in Table 5.

TABLE 5. Soil organic matter (%) at harvest as affected by the application of CRS
(composted rice straw) and urea in 2007 and 2008 seasons.

Urea CRS OM (%) OM (%)

Treatments kg. fed? | ton. fed™ (2007) (2008)
NoCo 0 0 1407 144
NoC 0 3 197e 183¢
NoCs 0 6 2.15 cd 1.99 be
NoCs 0 9 2.31ab 2.00 be
NiCo 100 0 146 f 151d
NiC; 100 3 199e 189¢
NiC, 100 6 2.19 bed 1.99 be
NiCs 100 9 2382 2.00 be
N,Co 150 0 145 f 151 d
N,C; 150 3 2.05 de 1.96 b
NC 150 6 2.23 be 211ab
N,Cs 150 9 241a 223
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The percentage of soil organic matter increased with increasing amount of
CRS either applied alone or in combinations with different levels of urea as
compared with the control at harvest. These results are consistent with those
obtained by Hammad et al. (1998), Awad (2001) and El-Kouny et al. (2004)
who indicated that soil organic matter content increased by adding organic
fertilizer or using compost.

The highest values of SOM were recorded with the combinations of urea at
150 kg.fed™ plus the rate of 9 tons CRS.fed™ at harvest stage. That correspond
to the treatment giving the highest yield. Charkrabarti et al. (2003) found
similar results with integrated applications of organic and inorganic fertilizers.
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.

Regression analysis

Multiple linear regressions from the following formula illustrated that
organic matter had a role in predicting the grain yield (y) (R>=60% and the adj.
R?=56 % in 2007 and R-Sq =68.6% and R-Sq (ad]) =65.4% in 2008).

Therefore, the expected equation to predict the grain yield is as follows:
Grain yield = 1520 + 1411 Organic matter (2007)
Grain yield = 337 + 2120 Organic matter (2008).

Polynomial regression
As illustrated in Fig. 1 and 2 the computed quadratic regression equation for
predicting grain yield (y) was the following:
Y =2330.07 + 513.150X + 239.114X**2
R-Sq = 60.2 % (2007)
Y =-3708.41 + 6755.52X - 1298.89X**2
R-Sq = 69.8 % (2008)
(where X=0Organic matter)

The regression analysis confirms that organic matter had a significant effect
on grain yield under the conditions of this study.

Conclusion

Under the conditions of this study we can concluded that. The combined use
of composted rice straw and urea resulted in grain yield advantage and
improvement in soil organic matter as compared to urea alone especially, both
150 kg urea. fed™ + 6 tons CRS fed™ or 100 kg urea + 9 ton CRS fed* in both
seasons.
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Regression Plot

Y =1520.75 + 1410.76X
R-Sq = 60.0 %
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Fig.1. Simple regression coefficient between grain yield and organic matter as
affected by different treatments in 2007 season.

Regression Plot
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R-Sq =68.6 %
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Fig.2. Simple regression coefficient between grain yield and organic matter as
affected by different treatments in 2008 season.
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