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ABSTRACT

The field experiment on interaction effect of age of seedling, nutrient and weed management on yield
and yield atributing characters of rice under SRI was conducted at the instructional farm of Krishi
Vigyan Kendra, Shyamakhunta, Mayurbhanj, Odisha during the kharif season of 2010 and 2011. The
experiment was laid out in split plot design keeping nutrient and weed management practices in main
plot and age of seedlings in sub-plot. The treatments comprised of three nutrient management practices
viz., full inorganic (RD:80:40:40 kg N:P,0.K O ha™'), half RD +10 t FYM ha™' and full organic
(20 t FYM ha™'), two weed management practices viz., cono weeder and mandua weeder and four age
of seedlings viz. 8, 12, 16 and 20 days. Nutrient supplement through 50% inorganic + 50% organic with
weeds were controlled by cono weeder coupled with 12 days old seedlings recorded the highest grain

yield i.e. 7120 and 7195 kg ha™' in 2010 and 2011, respectively.
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INTRODUCTION

Food security in the world, particularly in
the Asia region, is challenged by increasing food
demand, and threatened by declining resources
availability. Rice, wheat and maize that form the
staple food crops of the world over, is facing the
challenges in producing the required quantum
per unit area due to multi dimensional factors in
agricultural sector. Rice is the principal staple
food for 65% of the population of India. The
demand for rice is expected to rise due to increase
in population (1.6% per year ) plus increased per
capita income, while the area under rice cultivation
is expected to reduce to 40 million ha in the next
15-20 years (Shobharani et al., 2010). India is

predominantly a rice growing country. Basing on
the current rate of population growth (1.4%) and
per capita consumption (215-230 g per day), the
projected demand for rice by 2025 will be around
130 m tonnes. India has the largest area under rice
cultivation in the world and shares 17.9% of world’s
rice production and occupies second position next
to China. Rice is cultivated in diverse ecologies
spread over 43.97 million ha with a production of
104.32 million tonnes of milled rice with average
productivity of 2424 kg ha™! (GOI, 2014).

Eastern India, which comprises of Assam,
Bihar, Chhatisgarh, Eastern Uttar Pradesh,
Jharkhand, Odisha and West Bengal is the largest
rice growing region in the country occupying 61.3%
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of rice area contributes almost 48% of the total rice
production that feeds about 680 million people
(Mahapatra, 2013). In Odisha rice is the major crop
grown in about 70 and 50% of the gross cropped
area during kharif and rabi, respectively. In Odisha,
rice is grown in about 4.5 m ha with a production of
about 6.7 mt and productivity of 1496 kg ha™!. This
average productivity of the state is not only lower
than the productivity of Tamil Nadu (3443 kg ha™!)
and Punjab (2781 kg ha'!) but also much lower than
the national average (2424 kg ha'). Concerned
efforts are thus, needed to match the growing food
demand, and raise the level of productivity at par
with other parts of the country.

Soil is considered as the store house of all
plant nutrients. The ill health of soil has forced the
researchers to reaffirm the importance of balanced
nutrition and put faith in the use of organic manures.
However, despite the proven beneficial effect of
organic manure, the use of FYM in rice is declining
due to obvious reasons of growing deficit. Choosing
a middle path, now the stress is being given to the
concept of INM. Hegde (1998) concluded that
the integrated nutrient supply conjunctively with
inorganic and organic sources are imperative for
present day agriculture.

Basic agronomic tools such as age of
seedlings, number of seedlings per hill and their
convenient placement in main field have been
recognised as the booster in increasing the rice
productivity. System of rice intensification (SRI)
is one of the ways to solve the water crisis in rice
cultivation and to increase the rice yield 3-4 times
as compared to conventional farmer’s cultivation
(Uphoft, 2002).

MATERIALS AND METHODS

The field experiment on interaction effect of
age of seedling, nutrient and weed management on
yield and yield atrributing characters of rice under
SRI was conducted at the instructional farm of
Krishi Vigyan Kendra, Shyamakhunta, Mayurbhanj
during the kharif season of 2010 and 2011. The
experimental site is situated at Shyamakhunta at
21° 56" N latitude and 86° 46" E longitude at an
altitude of 50 m above mean sea level and comes

under North Central Plateau agro-climatic Zone of
Odisha. The experimental soil was sandy clay loam
in texture, acidic in reaction, low in organic carbon
and available nitrogen but medium in available
phosphorus and potassium. The experiment was laid
down in split-plot design with three replications to
study the effect of age of seedlings of rice, weed and
nutrient management practices under SRI in lateritic
soil of Odisha. There are 24 number of treatment
combinations with four seedlings’ age (8, 12, 16
and 20 days old) as sub plot treatment , two weed
management practice (cono weeder and mandua
weeder) and three nutrient management practices
such as full inorganic, half inorganic + half organic
(10 t FYM ha') and full organic (20 t FYM ha™)
as main plot treatments. Rice cv. Pratikshya,
(parentage- MTU-7029 and IR-36), a medium
duration 142 days to maturity, high yielding variety
suitable for irrigated medium land conditions was
used for experiment.

RESULTS AND DISCUSSION

Number of tillers per m’

The interaction effect between nutrient and
weed management practices exerted significant
effect on production of tillers m? in the rice
crop (Table 1). As per the pooled analysis of two
years data showed that, the combine effect of
treatments i.e. 50% RDF + 10 t FYM ha™! with
weed management by cono weeder registered the
highest number of tiller m™ (249.9) at harvest stage
of growth and the minimum number of tillers m™
were produced with the treatment combination of
full organic (20 t FYM ha™!) with mandua weeder
(200.5) at harvest stage of growth. This is similar
to the findings of Sridevi and Chellamuthu (2008).

The interaction effect between nutrient
management practices and age of seedlings exerted
significant effect on production of tillers m? in
the rice crop under SRI method (Table 2) in both
the years and also in pooled data. As per the two
years pooled data the best combination of nutrient
and age of seedlings was (50% inorganic + 50%
organic) and transplanting with 12 days of old
seedlings (259.3) followed by the combination
of full inorganic fertiliser and transplanting with
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12 days of old seedlings (257.0) at harvest stage
of growth, but both the treatment combinations
were not showed any significant variations. The
minimum number of tillers m™ was produced with
the treatment combination of 20 days old seedlings
with full organic manure. These findings were
supported by Kavitha et al. (2010); Pramanik and

Bera (2013). It was also observed from the present
experiment, rice crop transplanted with 12 days old
seedlings under SRI exerted significant influence on
the number of tillers m than other age of seedlings
at all the growth stages, but the maximum tiller
production at 75 DAT.

Table 1. Interaction effect between nutrient and weed management practices on number of tillers m™ at harvest

Treatments Weed management

Nutrient management W, W, W, W, W, W,
2010 2011 Pooled

F, 233.8 230.4 235.6 233.0 234.7 231.7

F, 249.0 231.3 250.8 234.9 249.9 233.1

F. 226.9 195.9 230.3 205.1 228.6 200.5

SEm (+) 4.23 4.33 2.99

CD (0.05) 13.33 13.66 8.75

Table 2. Interaction effect between age of seedlings and nutrient management practices on number of

tillers m at harvest.

Treatments Nutrient management

F, F, F, F, F, Fy F, F, Fy
Age of seedlings (days) 2010 2011 Pooled
8 236.2 2542 2210 2380 256.0 225.0 237.1  255.1 223.0
12 256.0  257.7 2203 2580 261.0 2233 257.0 2593 221.8
16 2283 2327 2055 2312 2353  212.0 229.8  234.0 208.8
20 208.0 2162 1988 210.0 219.0 2103 209.0 217.6 204.6
SEm (+) 7.35 8.61 5.66
CD (0.05) 21.07 24.69 15.95

Dry matter accumulation

The interaction effect between nutrient and
weedmanagementpracticesexertedsignificanteffect
on production of dry matter in the rice crop (Table
3). The pooled analysis of two years data showed
that, the crop receiving 50% RD + 10 t FYM ha™!
with weed management by cono weeder
registered the highest dry matter accumulation
(1042.6 g m?) and the minimum dry matter
accumulation was recorded with full organic

(20 t FYM ha™') under mandua weeder (798.2 gm™)
at harvest. These findings are in line with findings of
Sridevi and Chellamuthu (2008) who reported that,
during kharif the combination of young seedling,
one seedling, square planting and cono weeding
significantly shown its superiority by registering
taller plants, more tillers per square meter, more
dry matter production, more root length, root dry
weight and root volume in short duration rice
variety ADT 43.
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Table 3. Interaction effect between nutrient and weed management practices on dry matter accumulation

at harvest
Treatments Weed management
Nutrient management W, W, W, W, W, W,
2010 2011 Pooled
F, 950.4 919.6 968.0 938.3 988.8 955.6
F, 1000.9 931.4 1019.1 952.1 1042.6 964.1
F, 850.1 779.2 846.5 790.8 866.0 798.2
SEm (¢) 12.13 11.19 7.65
CD (0.05) 38.21 35.27 22.42
The interaction effect between nutrient  fertiliser and transplanting with 12 days of old

management practices and age of seedlings exerted
significant effect on dry matter accumulation in the
rice crop under SRI method (Table 4) in both the
years and also in pooled data. As per the two years
pooled data the best combination of nutrient and age
of seedlings was (50% inorganic + 50% organic)
and transplanting with 12 days of old seedlings
produced maximum dry matter (1135 g m?)
followed by the combination of full inorganic

seedlings (1116 g m™) at harvest. The minimum
dry matter accumulation was obtained from full
organic with 20 days old seedlings. Similar result
reported by Hussain et al. (2012). Transplanting of
14 days old seedlings recorded highest dry matter
accumulation m? during the experiment. Greater
dry matter production m™ might be due to the
contribution of greater number of tillers per hill and
leaf area index (Ali et al., 2013; Mukherjee, 2013).

Table 4. Interaction effect between age of seedlings and nutrient management practices dry matter

accumulation at harvest

Treatments Nutrient management
Fl F2 F3 Fl F2 F3 Fl F2 F3
ﬁlii;f seedlings 5919 2011 Pooled
8 1034.0 1063.8 860.5 1051.0 1090.5 909.2 1074.7 1116.0 902.3
12 1026.5 1090.0 855.5 1076.2 1116.8 917.3 1081.6 1135.2 904.9
16 848.7 871.0 792.5 870.3 878.8 742.8  886.2 897.3 783.0
20 830.8 839.8 750.0 815.2 856.2 705.2 846.3 865.0 738.3
SEm (+) 14.22 11.32 9.09
CD (0.05) 40.77 32.45 25.60
Yield attributes that 50% inorganic + 50% organic and transplanting
The interaction effect between mnutrient with 12 days of old seedlings was recorded the

management practices and different age of seedlings
exerted significant effect on length of panicle of
the rice crop under SRI method in both the years
2010 and 2011 and also two years of pooled data
(Table 5). As per the two years pooled data showed

longest length of panicle (27.3 c¢cm) followed by
the combination of full inorganic fertiliser and
transplanting with 12 days ofold seedlings (27.2 cm).
The treatment full organic with transplanting
the rice crop at 20 days old seedlings
was  recorded  smallest panicle length
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(21.3 cm). Chapagain and Yamaji (2010)

reported that SRI management promoted better

root growth, effective tillers in a hill, longer panicle
length, and number of filled grains per panicle.

Table 5. Interaction effect between age of seedlings and nutrient management practices on panicle length

Treatments Nutrient management
S F, F, F, F, F, F, F, F, F,
ge of seedlings 2010 2011 Pooled
(days)
8 24.7 25.4 233 25.1 25.9 24.4 24.9 25.7 23.8
12 26.8 26.9 24.5 27.6 27.6 24.7 27.2 27.3 24.6
16 23.1 23.9 21.9 23.6 24.7 22.1 23.4 24.3 22.0
20 21.9 23.1 21.1 22.8 23.7 21.5 22.3 23.4 21.3
SEm(+) 0.92 0.91 0.65
CD (0.05) 2.64 2.60 1.82
Yield 50% inorganic + 50% organic at 12 days old
L seedlings was recorded the highest grain yield of
Grain yield . 1 .
rice (6818 kg ha™) whereas nutrient supplement
The interaction effect between nutrient through 100% organic with 20 days old seedlings

management practices and different age of seedlings
exerted significant effect on grain yield in the rice
crop under SRI method in both the years 2010 and
2011 and also two years of pooled data (Table 6).
Nutrient supplement through 50% inorganic + 50%
organic with 12 days old seedlings recorded the
highest grain yield (6770 and 6865 kg ha™! in 2010
and 2011, respectively). The pooled data confirmed
the superiority of nutrient supplementation through

recorded the minimum grain yield (5779 kg ha™).
The integration of organic manures and inorganic
fertilizers might have prevented leaching and
volatilization losses and supplied nutrients in
optimal congruence with crop demand improving
synthesis and translocation of metabolites to various
reproductive structures resulting in improvement in
yield and yield attributes (Raju and Sreenivas, 2008;
Kumari et al., 2010).

Table 6. Interaction effect between nutrient management practices and age of seedlings on grain yield

Treatments Nutrient management

F, F, F, F, F, F, F, F, F,
Age of seedlings 5, 2011 Pooled
(days)
8 6455 6256 6161 6493 6381 6164 6474 6318 6163
12 6610 6770 6252 6726 6865 6223 6668 6818 6237
16 6262 6470 5793 6442 6411 5804 6352 6441 5799
20 5960 6110 5729 5850 6058 5830 5905 6084 5779
SEm (+) 85 92 62
CD (0.05) 243 263 176
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The interaction effect of nutrient, weed
management practices and age of seedlings on grain
yield was significant during both the years and in
pooled data too (Table 7). Nutrient supplement
through 50% inorganic + 50% organic with weeds
were controlled by cono weeder coupled with
12 days old seedlings recorded the highest grain
yield (7120 and 7195 kg ha'! in 2010 and 2011,
respectively). The pooled analysis of two years data
confirmed the superiority of nutrient supplement
through 50% inorganic + 50% organic with weeds
were controlled by cono weeder coupled with
12 days old seedlings was recorded the highest
grain yield of rice (7158 kg ha™'), followed by the
interaction effect between nutrient supplement
through 100% inorganic fertiliser with weeds
were controlled by cono weeder coupled with
12 days old seedlings (6810 kg ha''), which was
a significant variation over the other treatment

combinations under hot humid conditions of North
Central Plateau Agro-climatic Zone of Odisha.
These results are in agreement with the findings of
Satyanarayan et. al. (2007).

Straw yield

The interaction effect between nutrient
management practices and age of seedlings on
straw yield showed significant difference during
both of the years and two years of pooled data.
As per the pooled data the straw yield exerted
significant variation (Table 8). The crop grown
with the combination of 100% RD and transplanted
12 days old seedlings was recorded highest straw
yield (7792 kg ha™') whereas 50% inorganic +
50% organic manure with the crop transplanted at
20 days old seedlings recorded the lowest straw
yield (7246 kg ha™!). Similar result reported by
Thiyagarajan (2002).

Table 8. Interaction effect between nutrient management practices and age of seedlings on straw yield

Treatments Nutrient management

F F F

F F F F F F

1 2 3 1 2 3 1 2 3
Age of seedlings (days) 2010 2011 Pooled
8 7635 7464 7517 7711 7565 7613 7673 7514 7565
12 7575 7687 7531 8010 7614 7433 7792 7650 7482
16 7885 7357 7679 7540 7675 7683 7712 7516 7681
20 7609 7250 7335 7643 7242 7243 7626 7246 7289
SEm(=) 105 119 79
CD (0.05) 302 341 224

The interaction effect of nutrient and weeding
management practices and age of seedlings on
straw yield showed significant difference during
both of the years and two years of pooled data.
As per the pooled data the straw yield exerted
significant variation (Table 9). The crop grown
with the combination of 100% RD + weeds were
controlled by cono weeder + transplanted 16 days

old seedlings was recorded highest straw yield
(7928 kg ha'') and the worst combination was 50%
inorganic fertiliser + 50% organic manure and
weed management by mandua weeder and the crop
transplanted with 20 days old seedlings (7129 kg
ha™!) under hot humid conditions of North Central
Plateau Agro-climatic Zone of Odisha. Similar
result reported by Satyanarayan et. al. (2007).
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CONCLUSION

From the present study, it may be concluded
that the superiority of nutrient supplement through
50% inorganic + 50% organic with cono weeder
coupled with 12 days old seedlings recorded the
highest grain yield of rice (7158 kg ha!).

REFERENCES

Ali, M.S., Hasan, M.A., Sikder, S., Islam M.R. and
Hafiz, M.H.R. 2013. Effect of seedling age and water
management on the performance of boro rice (Oryza
sativa L.) variety BRRI Dhan 28. Agriculturists
11(2): 28-37.

Chapagain, T. and Yamaji, E. 2010. The effects of
irrigation method, age of seedling and spacing on
crop performance, productivity and water-wise rice
production in Japan. Paddy Water Environ. 8(1): 81—
90.

GOI. 2014. Agricultural Statistics at a Glance.
Directorate of Economics and Statistics, Ministry of
Agriculture, Government of India, New Delhi.

Hegde, D.M. 1998. Integrated nutrient management
effect on rice (Oryza sativa)-wheat (Triticum
aestivum) system productivity in sub humid
ecosystem. Indian J. Agric. Sci. 68(3): 144-148.

Hussain, A., Bhat, M.A. and Ganie, M.A. 2012. Effect
of number and age of seedlings on growth, yield,
nutrient uptake and economics of rice (Oryza sativa)
under system of rice intensification in temperate
conditions. Indian J. Agron. 57(2): 133-137.

Kavitha, M.P., Ganesaraja, V., Paulpandi, V.K. and
Subramanian, R.B. 2010. Effect of age of seedlings,
weed management practices and humic acid
application on system of rice intensification. Indian
J. Agric. Res. 44(4): 294-299.

Kumari, N., Singh, A.K., Pal, S.K. and Thakur, R. 2010.
Effect of organic nutrient management on yield,
nutrient uptake and nutrient balance sheet in scented
rice. Indian J. Agron. 55(3): 220-223.

Mabhapatra, 1.C. 2013. Sustainable rice production
systems and livelihood security with special focus
on Indian farmers. In: ARRW Golden Jubilee
International Symposium on Sustainable Rice

Production and Livelihood Security: Challenges and
Oppurtunuies. March 02-05, Central Rice Research
Institute, Cuttack, Odisha, pp.11-16.

Mukherjee, S. 2013. Effect of age of seedlings, nutrient
and water management on growth and productivity
of rice under SRI. Dept. of Agronomy. ASEPAN,
Visva-Bharati

Pramanik, K. and Bera, A.K. 2013.Effect of seedling
age and nitrogen fertilizer on growth, chlorophyll
content, yield and economics of hybrid rice (Oryza
sativa L.). Int. J. Agron. Plant Prod. 4: 3489-3499.

Raju, R.A. and Sreenivas, Ch. 2008. Agronomic
evaluation of rice intensification methods in
Godavari delta. Oryza 45: 280-283.

Satyanarayan.A., Thiyagarajan, T.M. and Uphoff, N.
2007. Opportunities for water saving with higher
yield from the system of rice intensification.
Irrigation Sci. 25: 99-115.

Shobarani, N., Prasad, G.S.V., Prasad, A.S.R., Sailaja, B.,
Muthuraman. P., Numeera, S. and Viraktamath, B.C.
2010. Rice Almanac—India. DRR Technical Bulletin
No 5, Directorate of Rice Research, Rajendranagar,
Hyderabad, pp. 6—7.

Sridevi, V. and Chellamuthu, V. 2008. Impact of
different components of SRI to the yield and
growth attributes of rice. In: Extended Summaries of
National Symposium on SRI in India held at TNAU,
Coimbatore. 1-3 December, pp. 154-155.

Thiyagarajan, T.M., Velu, V. Ramasamy, S,
Durgadevi, D., Govindarajan, K., Priyadarshin,
R., Sudhalakshmi, C., Senthilkumar, K., Nisha,
PT., Gayathry, G., Hengsdijk, H. and Bindraban,
P.S. 2002. Effect of SRI practices on hybrid rice
performance in Tamil Nadu, India. In: B.A.S.
Bouman, H. Hengsdijk., B. Hardy., P.S. Bindraban.,
T.P. Tuong, J.K. Ladha (eds.) Water—Wise Rice
Production. International Rice Research Institute
and Plant Research International, pp. 119-127.

Uphoff, N. 2002. System of rice intensification (SRI) for
enhancing the productivity of land, labor and water.
J. Agric. Resour. Manage. 1: 43-49.



