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Abstract

A field investigation was carried out during rabi season (Pishanam rice) of 2012-2013 at wetland of Central Farm, Agricultural
College and Research Institute, TNAU, Killikulam, to study the effect of integrated nutrient management practices on yield and
yield attributes, and economics of transplanted rice. The treatments were laid out in a Randomized Block Design and replicated
thrice using the rice variety ADT(R) 45. Among the different nutrient management practices, application of GLM @ 6.25 t ha-1
+ Azophosmet + 100 % NPK registered significantly the highest yield attributes. The grain yield was increased, when GLM was
integrated with 100 % NPK application (6030 kg ha-1). The grain yield was further increased, when Azophosmet was applied
through seed and soil application along with GLM and 100 % NPK (6617 kg ha-1). However, it was on par with application of
FYM + Azophosmet + 100 % NPK. The same trend was noticed in straw yield also. Application of GLM + Azophosmet + 100
% NPK recorded the highest net return of 74,108 ha-1 and B:C ratio of 3.63. From the experimental results, it could be
enlightened that application of GLM @ 6.25 t ha-1 at basal, Azophosmet application through seed treatment @ 600 g ha-1 and
soil application @ 2 kg ha-1 and recommended fertilizer dose of 150:50:50 kg NPK ha-1 could be considered as a better option
for achieving higher productivity and profitability of ADT (R) 45 rice under transplanted condition.
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I. INTRODUCTION

Rice is one of the most important food grains produced and consumed all over the world. Global rice demand is expected to rise
from 439 million tonnes in 2010 to 496 million tonnes in 2020 and further increase to 553 million tonnes in 2035 (FAO, 2013).
This shows an overall increase of 26 per cent in the next 25 years, thus global rice yields must raise much faster. Among the rice
growing countries, India has the largest area (44 million hectares) and it is the second largest producer (131 million tonnes) of
rice next to China (197 million tonnes). The rice productivity in India is 2.98 t ha™*, while the world average is 4.25 t ha™* (IRRI,
2011). To meet the food requirement of the growing population, the rice production has to be enhanced with good management
practices with shrinking availability of land and water resources condition.

The increasing demand for rice grain production has to be achieved by using an integration of organic and inorganic fertilizer
to maintain the sustainability in crop production. Probably, there will be no universally best integrated nutrient management
practice. Thus more efforts are needed to identify the improved nutrient management strategy for a particular target environment.

I1l. MATERIALS AND METHODS

A field investigation was carried out during rabi season (Pishanam rice) of 2012-2013 at wetland (Field number 37a of ‘B’
block) of Central Farm, Agricultural College and Research Institute, Tamil Nadu Agricultural University, Killikulam (8°46' N
latitude and 77°42' E longitude at an altitude of 40 m above MSL). Experimental field soil was sandy clay loam in texture with
slightly alkaline in reaction (pH 7.6) and electrical conductivity of soil was 0.32 dSm™. The fertility status of soil was low in
available N (252 kg ha™), and with medium levels of available P,Os (19 kg ha™) and K,O (246 kg ha™) content. The soil was
medium status in organic carbon content (0.55%).

The treatments were laid out in a Randomized Block Design and replicated thrice. The treatments were: T1- Farmyard
manure (FYM) @ 12.5tha™ + 100 % Nand P, T2 - FYM @ 12.5tha™ + 75 % N and P, T3 - Green leaf manure (GLM) @ 6.25
tha'+100% NandP, T4-GLM @ 6.25tha’ +75% Nand P, T5- FYM @ 12.5 tha™ + Azophosmet + 100 % N and P,
T6- FYM @ 12.5t ha™ + Azophosmet +75% N and P, T7 - FYM @ 12.5 t ha™ + Azophosmet, T8 - GLM @ 6.25 t ha™* +
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Azophosmet + 100 % N and P, T9 - GLM @ 6.25 t ha’ + Azophosmet +75 % N and P, T10 - GLM @ 6.25 t ha™ +
Azophosmet, T11 - FYM @ 12.5tha™, T12 - GLM @ 6.25 t ha™*, T13 - Azophosmet and T14 - 100 % N and P.

The recommended dose of fertilizer (RDF) i.e., 150:50:50 kg NPK ha™ was applied to rice crop. The nitrogen and phosphorus
were applied at 75 % and 100 % levels to the respective treatments and potassium was applied at recommended dose. The
recommended dose of K was applied for all the treatments except Farmyard manure, Green leaf manure, Azophosmet, FYM +
Azophosmet and GLM + Azophosmet treatments. Azophosmet was applied through seed treatment @ 600 g ha™ and soil
application @ 2 kg ha® was mixed with well decomposed FYM and applied before transplanting to the respective plots.
Nitrogen, phosphorus and potassium were applied as urea, single super phosphate and muriate of potash respectively. Twenty
five per cent of nitrogen, full dose of phosphorus and fifty per cent of potassium were applied as a basal dressing at the time of
planting. The remaining K was applied at panicle initiation stage and N was applied in three equal splits at active tillering,
panicle initiation and heading stages. The required amount of FYM and GLM (Glyricidia maculata leaves) were applied and
incorporated in the respective plots before 15 days of transplanting. The rice variety used for the trial was ADT(R) 45 with the
spacing of 25 x 25 cm, and harvesting was done on 105" day for all the treatments.

I1l.RESULTS

A. Yield Attributes (Table I):

The number of productive tillers m? was ranged from as low as 180 m™ under Azophosmet application alone to as high as 416
m? with integrated application of GLM + Azophosmet + 100 % NPK. The increase in productive tillers m with application of
GLM + Azophosmet + 100 % NPK were 32 and 86 No. m™ compared to application of GLM + 100 % NPK and 100 % NPK
alone respectively. Next to that, combined application of FYM + Azophosmet +100 % NPK significantly produced more
panicles (394 m?) and was on par with application of GLM +100 % NPK (384 m™). The various nutrient management practices
significantly influenced the panicle length of rice. Compared to other nutrient management practices, longer panicle (25.8 cm)
was significantly recorded in application of GLM + Azophosmet + 100% NPK. Next to that, integrated application of FYM +
Azophosmet + 100% NPK recorded higher panicle length of 23.9 cm and was on par with application of GLM + 100% NPK
(23.0 cm) and GLM + 75% NP + 100% K (22.8 cm).

Number of filled grains per panicle was also significantly more in the treatment applied with GLM + Azophosmet + 100 %
NPK (170) and was on par with the application of FYM + Azophosmet + 100 % NPK, which recorded 167 filled grains panicle™.
The increase in filled grains per panicle were 14.9 and 12.8 per cent with these two treatments compared to application of 100 %
NPK alone (148). Test grain weight was not much influenced by various nutrient management packages as the variation was
non-significant between the treatments. Application of FYM + Azophosmet + 100 % NPK and application of GLM +
Azophosmet + 100 % NPK recorded numerically the higher test grain weight of 18.3 and 18.2 g respectively.

B. Grain and Straw Yield (Table I1):

The grain yield was increased, when organic manure was integrated with NPK application. Among the organic manure
integration, application of GLM along with 100 % NPK recorded highest grain yield of 6030 kg ha™, which was on par with
application of FYM + 100 % NPK (5853 kg ha™). The grain yield was further increased, when GLM or FYM applied along with
100 % NPK and the biofertilizer Azophosmet, which recorded the grain yield of 6617 and 6523 kg ha™ respectively and they
were on par. The yield increase due to organic manures (GLM / FYM) plus Azophosmet along with 100 % NPK application
over 100 % NPK application alone were 21.9 and 20.1 per cent respectively.

The straw yield difference was also significantly varied due to various nutrient treatments. Application of GLM along with
100 % NPK recorded highest straw yield of 6913 kg ha™, which was on par with application of FYM + 100 % NPK (6743 kg
ha). The straw yield was further increased, when Azophosmet was applied through seed and soil application along with organic
manure like GLM / FYM and 100 % NPK, which recorded the highest straw yield of 7623 and 7360 kg ha™ respectively and they
were on par. They were 10.3 and 9.2 per cent significantly superior to application of GLM / FYM plus 100 % NPK (6913 and
6743 kg ha) respectively.

C. Economics (Table I11):

In the current study, the maximum gross return of ¥ 1,02,270 ha* and T 99,440 ha™ were obtained with the application of GLM
+ Azophosmet + 100 % NPK and application of FYM + Azophosmet + 100 % NPK respectively. Next to that increased gross
return was registered with application of GLM + 100 % NPK and FYM +100 % NPK (¥ 93,100, ¥ 90,480 ha™).

Among various nutrient treatments, application of GLM + Azophosmet + 100 % NPK recorded the highest net return of ¥
74,108 ha™. Next to this treatment, application of FYM + Azophosmet + 100 % NPK registered the net return of ¥ 66,678 ha™,
which was on par with application of GLM +100 % NPK (T 65,372 ha™). Regarding the B:C ratio, the highest B:C ratio of 3.63
was recorded with the application of GLM + Azophosmet + 100 % NPK. Next to this, application of GLM + 100 % NPK
registered the highest value of B:C ratio (3.35), which was on par with application of 100 % NPK.
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V. DISCUSSION

A. Yield Attributes:

All the yield attributes showed an impressive improvement with combined application of GLM + Azophosmet + 100 % NPK in
transplanted rice. Better performance of combined use of organic manures with chemical fertilizers might be due to synergistic
effect of inorganic fertilizers and organic manures, as well as slow release of nutrients throughout the crop growth, thus helping
to form more photosynthates and translocating the same from source to sink and also the immediate release of N and improved
soil physical properties due to application of organic manures and inorganic fertilizers enhanced the crop growth and inturn yield
attributes of rice. This was also evidenced by studies of Singh and Singh (2008), Kumar et al. (2010) and Sridevi (2011).

B. Grain and Straw Yield (Fig. 1):
Integrated use of organic manures and inorganic fertilizers sources are effective in arresting the deterioration in productivity. In
the present study, application of GLM or FYM along with 100 % NPK and the biofertilizer Azophosmet recorded the highest
grain yield of 6617 and 6523 kg ha™ respectively and they were on par. This may be attributed to better utilization of applied
nutrients through the activities of soil micro-organisms which involved in nutrient transformation and fixation (Powar and
Mehta, 1997) and also the transport of nutrients from organic sources influences the nutrient availability to the crop plants as
well as the potential for higher production (Singh et al., 1997). Moreover, organic manures has the essential plant nutrients and
other growth promoting substances like enzymes and hormones, while no synthetic fertilizer can supply all together. Similar
results were reported by Kandeshwari et al. (2012). Green leaf manuring was better than FYM, and this difference was reflected
in all the growth and vyield attributes, and consequently yield increase with GLM over FYM was 9.9 to 10.1 per cent.
Presumably, the faster decomposition of GLM by soil microbes release more CO,, speeds up chemical reaction and improve the
nutrient availability. Saravanapandian and Raniperumal (1994) also observed a similar superiority in GLM over FYM or
biofertilizers. Hence, integrated use of organic and inorganic fertilizers can make important contribution to increasing and
sustaining rice production.

The similar trend was also observed with straw yield. Higher straw yield of rice was obtained with integrated application of
GLM + Azophosmet + 100 % NPK was due to taller plants, more number of tillers and higher quantity of total biomass
accumulation.

C. Economics:

Higher crop productivity with lesser cost of cultivation could result in better economic parameters like net returns and B:C ratio.
In the current study, application of GLM + Azophosmet + 100 % NPK recorded the highest net return B:C ratio. The higher yield
realized under the above treatments would be the reason for more economic return as against the cost of cultivation with higher
net gain and benefit: cost ratio. The result was confrimity with the findings of Rajkumar (2003), who also realized higher
economic return due to integrated nutrient management practices.

From the experimental results, it could be enlightened that application of GLM @ 6.25 t ha™ at basal, Azophosmet application
through seed treatment @ 600 g ha™ and soil application @ 2 kg ha™ and recommended dose of 150:50:50 kg NPK ha™ could
be considered as a better option for achieving higher productivity and profitability of ADT (R) 45 rice under transplanted
condition.

Table — 1:
Influence of INM practices on yield attributes of transplanted rice
No. of productive tillers | Panicle length Filled grains Test grain weight
Treatments 2 S
m (cm) panicle (9)
T, - FYM +100 % N and P 368 22.3 158 18.2
T, - FYM +75% N and P 304 21.1 140 17.8
T; - GLM +100% N and P 384 23.0 162 18.1
T4 - GLM +75% N and P 320 22.8 150 17.8
- 0,
Ts FYM + Azophosmet +100 % N 394 23.9 167 18.3
and P
- 0
Te FYM + A{;znodpgosmet +75% N 336 20.7 152 18.1
T; - FYM + Azophosmet 224 21.3 115 175
- 0
Tg GLM + Azophosmet +100 % N 416 25 8 170 18.2
and P
- 0,
Ty GLM + ,zzncszlr;osmet +75% N 352 21.2 157 181
Ty - GLM + Azophosmet 240 21.1 120 17.4
Ty - FYMalone 192 19.8 108 17.3
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T, - GLM alone 208 20.2 110 17.4
T3 - Azophosmet alone 180 19.5 100 17.4
Ty - 100% Nand P 330 21.7 148 17.7
SEd 6.5 0.7 4.2 0.6
CD=(0.05) 13.4 1.4 8.8 NS
Table — 2:
Influence of INM practices on grain and straw yield of transplanted rice (kg ha™)
Treatments Grainyield | Straw yield
T, - FYM +100 % N and P 5853 6743
T, - FYM +75%Nand P 5175 5970
T; - GLM+100 %N and P 6030 6913
T, - GLM +75%Nand P 5513 6390
Ts - FYM + Azophosmet +100 % N and P 6523 7360
Ts - FYM + Azophosmet +75 % N and P 5598 6430
T; - FYM + Azophosmet 4243 4840
Tg - GLM + Azophosmet +100 % N and P 6617 7623
Ty - GLM + Azophosmet +75 % N and P 5767 6580
Ty, - GLM + Azophosmet 4413 5056
T - FYMalone 3987 4540
T, - GLMalone 4073 4667
T3 - Azophosmet alone 3563 4093
T4 - 100% NandP 5430 6227
SEd 167 193
CD=(0.05) 343 397
Table - 3:
Influence of INM practices on economics of transplanted rice
Treatments Gr(c;sh;e:%nn é;e;ﬂ;n C Ratio
T, - FYM +100 % N and P 90480 p8152 |2.79
T, - FYM +75%NandP 80010 n8377 |2.53
T3 - GLM +100 %N and P 93100 p5372 |3.35
T, - GLM +75%Nand P 85340 p8307 |3.15
Ts - FYM + Azophosmet +100 % N and P 99440 p6678 |3.03
Te - FYM + Azophosmet +75 % N and P 86470 p4403 |2.67
T; - FYM + Azophosmet 65440 B7208 |2.31
Tg - GLM + Azophosmet +100 % N and P 102270 74108 |3.63
Ty - GLM + Azophosmet +75 % N and P 88940 p1473 |3.23
Tyo - GLM + Azophosmet 68130 44498 |2.88
Ty - FYMalone 61460 B3662 |2.21
T, - GLMalone 62880 B9682 |2.71
T3 - Azophosmet alone 55040 B4048 |2.62
T4 - 100% NandP 83840 47706 |3.34
SEd - 2564 0.06
CD=(0.05) - 5270 0.19
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Fig. 1: Effect of Integrated Nutrient Management on Grain and Straw Yield (Kg ha™) of rice
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