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Abstract: In order to assess the effect of Azolla compost and Nitrogen on yield and yield component of Oryvza

sativa, an experiment in factorial format based on randomized complete block design with 3 replications in Tran’s

Rice Research Institute (Rasht township) in 2011 was conducted. Experiment factors include chemical fertilizer
on 3 levels (control, 40 and 80 kg ha™ nitrogen) and organic fertilizer on 4 levels (contrel, 2.5, 5 and 7.5 ton ha™
Azolla compost) based on dry weight. Results indicated that using of Nitrogen fertilizer and Azolla compost
rate had a significant effect on the grain yield, thousand grains weight, plant height, number of pamicle and

number of tiller. Also in this experiment determined that interaction effects of Nitrogen fertilizer and Azolla

compost 18 sigmficant only on the number tiller.
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INTRODUCTION

Despite many developments that occurred during the
past decade, food crisis has continued m the world yet.
Thus 158 particularly sigmficant n areas where populations
are mereasing rapidly (Guttman and Gregory, 2002). Rice
is considered as a key component of global food security
so that it is main part of daily diet for =3 billion people
especially in Asia. Organic and animal manure fertilizers
were common before of 1940s in Tran and many farmers
using of chemical fertilizers know as unlawful and refrain
its using. But many advertisements caused to use of
chemical fertilizer by some farmers was extremist and
forgot its effect on bicenvironmental pollution and in
other words forgot organic ammal manure and green
fertilizers (Malakoti, 1996). Applications of Nitrogen
fertilizers are responsible for emissions of green house
gases like mtrous oxide (N,O) and ammoma (NH,).
Besides supplying nitrogen, ammonia can also increase
soil acidity. Excessive nitrogen fertilizer applications lead
to pest problems by increasing the birth rate, longevity
and overall fitness of certain pests (Than, 2004; Jahn et al.,
2005). Rice absorbs chemical elements from soil but often
absorbed rates from soil are not efficient for improved
growing. So thus by use types of fertilizers, supplies rice
food need and with correct using organic, animal manure
and chemical fertilizers supplies rice needed elements
(Polthanee et al., 2008). Nitrogen 1s very essential for the
growth and development of crops. It enhances biomass

and seed yield subject to the efficient water supply. Lack
of N results shmted growth, pale yellow color, small grain
size and poor vegetative as well as reproductive
performance. Nitrogen 1s an essential component of amino
acid and related protein of the plant structure. Growth of
plants primarily depends on nitrogen availability in soil
solution and its utilization by crop plants during growth
and development. Today, using organic materials are not
desirable in this data bases. In one hand, excessive use of
chemical fertilizers also may cause environmental
problems. Recent research has shown that supplying
required nutrient factors for cultivated plants by using
organic fertilizers can play a key role in maintaining soil
fertility and agricultural sustainability (Erhat et al., 2005,
Sing and Sherma, 2000). Paymg attention to positive effect
of orgamc materials on soil fertilizing, the consumption of
these materials was considered so that the optimum
management of organic materials was called as the heart
of sustainable agriculture (Stevenson, 1994). Along this,
a worthy point may be that >80% of agricultural land in
Tran is dry and mid-dry lands. Due to insufficient attention
to importance of organic materials in agricultural lands,
the level of using this materials are low in the country and
it leads to significant decreasing in soil fertility. Organic
material provides the nutrient elements as well as
intensifying the biological activities help better food
cycle. In one hand, using organc materials in soil cause
better physical situation for soil and m return it help plant
to grow well (Stevenson, 1994).
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Today, due tousing chemical fertilizer too much, the
organic material was decreased in Tran and the soil texture
become hard and undesirable (Maramati et al, 2007).
Animal manures, compost and city garbages are the best
alternatives for chemical fertilizers and can significantly
impact on improving the physical and chemical features of
soil and increase their activities. The present study aimed
to investigate the effect of Azolla compost and nitrogen
fertilizer on yield and yield components of rice in Guilan.

MATERIALS AND METHODS

The experiment was conducted in 2011 at Rice
Research Institute of Tran, Guilan province located in the
North of Tran at the rice cultivation season. The 1st factor
of nitrogen was from urea resource in three levels (control,
40 and 80 kg ha™' nitrogen) and the 2nd was organic
fertilizer on 4 levels {control, 2.5, 5and 7.5 tonha™ Azolla
compost) based on dry weight. In late February, 1st
plough and in early May main field after 2nd plough
polished and after that administered plan conducted.
Sowing in mursery in late April conducted and seedlings
after 3-4 leaves transferred in early June to main field
variety used was Hashemi, widely cultivated in Guilan
province. Healthy and smooth rice seedlings in 20%20
distances with 4 seedlings per hill selected. A sampling
had been done from the depth of 0-30 cm in order to
measure the amount of nitrogen and other nutrient
elements. The operation for selecting treasury land was
done several days before wetting and seed germination;
it was similar to operation for preparing the original land
and includes plowing, disc and toweling. Before plowing,

{(3353.03 kg ha™") was obtained of in case of treatment
A3N3 (80 kg ha™ nitrogen with 5 ton ha™ Azolla
compost ) followed by the treatment A4N3 (80 kg ha™
nitrogen with 7.5 ton ha™ Azolla compost) which vielded
3411.08 kg ha™" and was at par with each other. The
lowest grain yield (1765.23 kg ha™) was observed by the
treatment AIN1 (no nitrogen and organic fertilizer).
Research report of Politanee also indicated that organic
fertilizers using causes rice yield increasing. Many
researchers studies results as this experiment results
show that rice grain yield significantly is affected by
organic and chemical nitrogen fertilizer rate and type
(Islam et al., 2008; Razavipour and Ali, 2006) (Fig. 1 and 2).

Number of panicle: Grain yield in cereals depends on any
plant fertilized tillers. Number of panicle (barer tillers) in
area unit depends on plant density, plant tillering
properties and soil fertility. The data (Table 1) indicated
that there was significant difference among treatments
under test. Maximum number of panicel was produced in
case of treatment A4N3 (80 kg ha™ nitrogen with
7.5 ton ha™' Azolla compost). The other treatments
produced significantly lesser number of panicel. Also in
this experiment determined that interaction effects of rates
chemical fertilizer and Azolla compost on the number of
panicle was no significant (Table 2).

The productivity of rice plant is greatly dependent on
the number of productive tiller (tillers which bears panicle)
rather than the total number of tillers. Tn present
investigation maximum number of fertile tillers and spikelet
per panicle were observed in the all the treated plants. Tf

the amount of 100 kg in hectare the triple superphosphate 40004 3394.98A
and potassium sulfate fertilizers were added to the soil 2 3000 475,968
(with respect to phosphate and potassium contains in % 1952.64C T
tested soil). Nitrogen was added to the soil 2 times, 75% = 20007
after transplant and 25% at the time of maximum tiller. 2 1000
RESULTS AND DISCUSSION 0 NT) T N2 ' N3

Grain yield: Variance analysis results (Table 1) indicated
that grain vyeild was significantly affected by Nitrogen

and Azolla compost levels. Maximum grain yield

Table 1: Analysis of variance vield and yield comp onents

Nitrogen fertilizer treatmants

Fig. 1: The effect of amounts of chemical nitrogen
fertilizer on rice grain yield

Mean square

SOV df Yield Plant hight No. of panicel No. of tiller 1000-grain weight
Replication 2 93527.556 336.712 18845.312 47.396 6.831
Nitrogen 2 6397610.960™ 47.227" 2826.562" 859.896™ 1.023™
Azolla compost 3 211619.490" 3.039™ 164.618™ 202, 5461 0.084™
Nitrogen*Azolla compost & 27776.980M 0.176% 21.007% 2440.220™ 0.0071
Estandard error 22 43905.990 0.766 32.434 T4.100 0.008

*and** respectively significant at 5 and 1%%
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Table 2: Yield and yield components as affected by different nitrogen and Azolla compost levels

Treatments Yield Plant hight No. of panicel No. of tiller 1000-grain weight
Nitrogen

N1 1953.61C 120.78C 163.75C 174.79C 21.33C

N2 2476.968 122.90B 173.12B 218.33B 2165B

N3 3394.984 124.744 193,754 233124 21.974
Azolla compost

Al 2407 818 122.22B 171.94B 198.614 21.13C

A2 2582 16AB 122.51AB 174.44B 205.83A 21.56BC
A3 2673.87A 122.95AB 178.61AB 208.054 21.83AB
Ad 2767.59A 123.55A 182.50A 209.16A 21.33A
AINIL 1765.12C 119.90G 161.66G 195.00DE 21.13D
AIN2 2206.32ABC 122.35CDE 167.50G 228.33BC 21.56ABCD
AIN3 3253 45ARC 124.33AB 186.66CD 172.50FG 21.83ABC
A2N1 1943.02BC 120.34F G 163.33G 182.50EF 21.33CD
AIN2 2420.35ARC 122.68CD 169 16FG 198.33D 21.63ABCD
A2N3 3383.15ABC 124.50A 190.83BC 236.66AB 21.90AB
A3NIL 1978.27ABRC 121.07EFG 164.16G 162.50G 21.36BCD
A3N2 2511.75A 122.85BCD 175.83EF 214.16C 21.66ABCD
AJIN3 3353.60ARC 125.00A 195.83AB 247.504 21.934
AdN1 2124 16ABC 121.78DEF 165.83G 159.16G 21.50ABCD
AdAN2 2767.23AB 123.7T4ABC 180.00DE 232.50AB 21.73ABC
AdA3 3411.45A 125.15A 201.66A 235.83AB 22.00A

Within each column, means followed by the same letter do not differ significantly at p=<0.03; Where as N1 (control), N2 (40 kg ha™' nitrogen), N3 (80 kg
ha™! nitrogen) are nitrogen on 3 levels and Al (control), A2 (2.5 ton ha™! Azolla compost), A3 (5 ton ha~! Azolla compost) and A4 (7.5 ton ha=! Azolla
compost) are 4 leveles of Azolla compost applied

4000 tillers in rice plants due to mfluence of different fertilizer
‘—; 30001 547 gun  2582.16AB  267387A 2767.59A combinations. Accqrding to them, more numbe.r of t.illers
- per square meter might be due to the more availability of
—g 2000 nitrogen which plays a vital role in cell division. Organic
£ 1000 sources offer more balanced nutrition to the plants,
o especially micro nutrients which positively affect number
' Al tA2 "OA3 A4 ] of tiller in plants (Belefant-Millera, 2007). Similar results
Azolla compost treatments were reported by Islam et al. (2008) and Siavoshi ef al.
Fig. 2: The effect of amounts of Azolla compost on rice (2011).
grain yield
1000-grain weight: Thousand grains weight is the most
researchers can supplement it from organic manures important components in rice yield that is genetic

which also help in providing essential micronutrients to property and different in types that its rate is not affected
the plants (Belefant-Millera, 2007, Rakshit ef al., 2008). by environmental and agricultural agents (Kalita et af.,
Hasanuzzaman et al (2010), Islam et al. (2008) and 1995). The 1000-grain weight was affected significantly
Lampayan et al. (2010) also reported similar results in rice. with different nitrogen and Azolla compost levels.
Maxmmum 1000-grain weight (22 and 21.93 g) were

Number of tiller: Nitrogen and Azolla compost levels produced by the treatments A4N3 and A3N3, respectively
significantly affected number of tillers/m’. Maximum which was statistically at par with each other. The other
number of tillers/m’ was produced in case of treatment  treatments produced significantly lower 1000-grain
A3N3 (80 kg ha™' nitrogen with 5 ton ha™' Azolla  weight The increase in biclegical and grain yield could be
compost) 247.500 which were statistically at par with ~ due to the mcrease m yield attributes (plant height,
AZN3 (80 kg ha™' nitrogen with 2.5 ton ha™ Azolla number of productive tillers/hill, panicle weight and 1000-
compost) 236.67, A4N2 (40 kg ha™ nitrogen with 7.5 ton  grain weight) consequently (Ebaid and El-Refaee, 2007).
ha™ Azolla compost) 232.50 and A4N3 (80 kg ha™' The merease in grain yield components can be due to the
nitrogen with 5 ten ha™' Azolla compost) 235.83. The fact that available more water enhanced nutrient
other treatments produced significantly lesser number of  availability which improved nitrogen and other macro- and
tillers/m” . Different Azolla compost levels along its type micro-elements absorption as well as enhancing the
was 110 significant on number of tillers/m’, production and translocation of the dry matter content
Tillering 15 an important treit for grain production  from source to sink (Ebaid and El-Refaee, 2007). Salem

and is thereby an important aspect in rice yield. (2006) reported that application of FYM along with
Hasanmzzaman et al. (2010) reported increase in number of  nitrogen fertilizer significantly increased number of
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panicles persquare meter, panicle length, panicle weight,
number of filled grains/panicle, 1000-gramn weight and
grain vield in rice. Similar results were reported by
Hasanuzzaman et al. (2010), Siavoshi et al. (2011),
Ghoneim (2008) and Chaturvedi (2005).

Plant height: Tt is obvious from the results (Table 1) that
there were significant differences among various
treatments under test. Maximum plant height (125.15, 125
and 124.50 c¢m) were produced by the treatments A4N3,
A3N3 and AZN3, respectively which was statistically at
par with each other. Minimum plant height (119.9 cm) were
produced under the treatment AINI. Same results about
that observe m Islam et ¢l (2008) and Nahvi et al. (2003)
studies.

CONCLUSION

From the discussion, it is clear that organic fertilizer
have a sigmficant influence on growth and productivity
in rice. Organic fertilizer can be a better supplement of
inorganic fertilizer to produce better growth and yield. All
the treatments showed sigmficant influence on growth
and productivity of rice. Form the present study, it
appears that good harvest can be achieved by the
application of 80 kg ha™ nitrogen with 5 ton ha™ Azolla
compost. From the economic point of view farmers can
use the combination of Azolla compost and reduced rate
of chemical fertilizers to boost the yield of rice as well as
to maintain and improve soil health.
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