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ABSTRACT
Field experiments were conducted during wet season of 2010 and 2011 to study the effect of age of
seedlings viz. 8, 12, 16 and 20 days old seedlings, two weed management practices (Cono and
Mandua weeder) and three nutrient management practices viz. RDF (80:40:40 N:P2O5:K2O kg ha-1),
50% RDF + 10t FYM and 20t FYM in Odisha. Among the nutrient management practices the INM
(50% RDF + 10t FYM) recorded highest root dry weight (24.42g hill-1),root volume(52.56 cc hill-1)
and longest root length(26.5 cm).The cono weeder and 12 days old seedling registered more root dry
weight, root volume and root length. Maximum N, P and K uptake was observed with INM, Cono
weeder and 12 days old seedlings. Among the age of seedlings 12 days old seedlings recorded highest
grain yield (6574 kg ha-1) and straw yield (7642 kg ha-1). The nutrient supplement through INM and
weed management by coco weeder registered highest grain yield 6415 kg ha-1and 6348 kg ha-1,
respectively.
Keywords: Age of seedlings, nutrient, SRI, root growth, weed management

INTRODUCTION

Rice (Oryza sativa L) is the principle staple food for 65% of the population of India. The demand for rice
is expected to rise due to increase in population (1.6% year-1 ) plus increased per capita incomes, 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 a predominantly rice growing country. Basing on the current rate of population
growth (1.4%) and per capita consumption (215-230gday-1) the projected demand for rice by 2025 will be
around 130 m tonnes. In most of the cases planting at wider spacing of 25 cm X 25 cm reported to be the
best under SRI method.Many workers are also in support of supplementation of nutrient from both the
sources (inorganic + organic) in equal proportion to have higher crop production in one hand and the
maintenance of soil quality on the other. Weeding with cono weeder is a usual practice in SRI method of
rice cultivation. Sometimes it is experienced by many workers that the cono weeder is not working
properly in all types of soil. Keeping this in mind the present study was designed.

MATERIALS AND METHODS

An experiment was conducted at the KVK Instructional farm, Shyamakhunta, Mayurbhanj during wet
season of 2010 and 2011. The soil of the experimental site was sandy clay loam in texture, acidic in
reaction, low in organic carbon 0.46% and available N (221 kg ha-1) but medium in available P (10.4 kg
ha-1) and potassium (139.3 kg ha-1). The experiment was laid out in split plot design with three
replication. The experiment comprising of four age of seedlings viz. 8, 12, 16 and 20 days old seedlings
were randomised allotted in sub plots.There are 24 number of treatment combinations in toto with four
age of seedlings (8,12,16 and 20 days old), two weed management practice (cono weeder & mandua
weeder) and three nutrient management practices such as RDF (i.e. 80:40:40 N:P2O5:K2O kg ha-1), half
RDF + half organic (10t FYMha-1) and full organic (20 t FYM ha-1). The six treatment combination of
weed and nutrient management practices were randomised allotted in main plots and four age of
seedlings were randomised within the sub plots. The rice variety Pratikshya was transplanted 25 cm X 25
cm spacing (single seedlings hill-1). The same lay out plan was used to conduct the experiment in both the
years. The manures and fertilizers were applied as per the treatments. The chemical fertilizers were
applied through urea,diammonium phosphate and murate of potash and in the organic manureswere
applied through FYM. All the organic manures were incorporated immediately after layout of the
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experiment as per the respective treatments. Full dose of phosphorus and potassium and 50% of nitrogen
were applied as basal and remaining nitrogen was top dressed twice i.e. 25% at active tillering stage and
rest 25% at panicle initiation stage. Weeding was done thrice at 10-12 day intervals starting from 15 DAT
using cono weeder and mandua weeder. Both the weeders were run carefully in a cris-cross pattern.The
experimental plots were kept at saturation throughout the crop period.Three ear-marked hills from second
row of each plot were uprooted at 75 days after transplanting (DAT) and the roots were clearly washed in
flowing water. The volume of roots were measured by water displacement method and expressed as cc
hill-1. Then the samples were air dried and subsequently oven dried at 70oC for 72 hours to a constant
weight. The dry weights were recorded and expressed as g hill-1. The N, P and K contents of plant
samples were determined by micro-kjeldahl, vanadomolybdate acid yellow colour and flame photometric
method, respectively (Jackson, 1973). The N, P and K uptake by grain and straw were calculated
separately by multiplying the respective yields with corresponding nutrient contents and were expressed
in kg ha-1.

RESULTS AND DISCUSSION

Root study
Results (Table1) showed that as per the pooled data the rice crop grown with 50% inorganic + 50%
organic recorded the highest root length (26.5 cm), root dry weight (24.42 g) and root volume (52.56 cc
hill-1), which was significantly higher than those of the rice crop growth with RDF and 100% organic
(FYM). This might be due to increase in use efficiency of nutrients particularly nitrogen due to its slow
release from the organic source and reductions of nitrogen loss due to blending effect of organic manures
on inorganic sources which further helped the prolonged availability of nitrogen to match with the
absorption pattern of rice plants (Kumari et al., 2010). Besides, the FYM improves the physical properties
of soil especially the structure, water holding capacity, porosity and various enzymatic activities that
enhance root development and crop growth (Menete et al., 2008).The weed control in rice crop by the
cono weeder produced the longest root length of 26.13 cm, root dry weight (23.89 g hill-1) and root
volume (52.37 cc hill-1), which was significantly higher than the weed management done by mandua
weeder. This  might be due to more eradicate of weeds, subsequently more incorporate weeds in soil, so
that more available nutrients to the crop and also it might be better aeration of soil. Similar results were
also reported by Surya Prava et al. (2011). As per the pooled data (Table-1), the crop transplanted
at 12 days old seedlings significantly produced the longest root length (27.49 cm), root dry weight (24.72
g hill-1) and root volume (54.57 cc hill-1), which was significantly higher than the 8, 16 and 20 days old
seedlings over the other age of seedlings. The root length and root dry weight were found statistically at
par with each other when the rice crop transplanted at 8 and 16 days old seedlings. This might be due to
younger seedlings, which have more vigour, root growth and lesser transplant shock. This statement
supported by the earlier researchers Roset al. (1998) and Horieet al.(2005).

Nutrient uptake

Nutrient management practices exerted significant influence on N, P and K uptake by grain, straw and
total N uptake in pooled data (Table-2).  The nutrient supplement through 50% RD + 50% FYM recorded
the highest uptake of total N, P and K (107.1, 21.0 and 113.1 kg ha-1), respectively, which was
significantly higher than 100% FYM, but statistically at par with RDF. From this experiment when the
weeds were controlled by cono weeder found statistically higher N, P and K uptake by grain, straw and
total N uptake than the mandua weeder. The crop transplanted with different age of seedlings had
significantly influence on nutrient uptake. The total N, P and K uptake by grain, straw and total N uptake
was recorded with 12 days old seedlings, which was statistically higher than the crop transplanted with 8,
16 and 20 days old seedlings. This increase was due to increase in grain and straw yield and marginal
improvement in nutrient contents with INM practice, Cono weeder and 12 days old seedlings. This
corroborated the earlier findings of Bommayasamy et al. (2010). This might have prolonged nutrient
availability in regulated quantities over a longer period of time (Kumari and Reddy, 2011).

Table 1: Effect of nutrient management, weed management and age of seedlings of rice on root study
at 75 DAT of rice.
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Treatments Root length (cm) Root dry weight (g hill-1) Root volume (cchill-1)
2010 2011 pooled 2010 2011 pooled 2010 2011 Pooled

Nutrient management
F1 25.17 25.36 25.26 23.44 23.84 23.64 51.81 52.60 52.21
F2 25.85 27.14 26.50 24.14 24.69 24.42 52.28 52.84 52.56
F3 22.90 23.01 22.95 20.75 20.26 20.50 45.69 46.03 45.86
SE m(±) 0.69 0.99 0.58 0.71 0.61 0.46 1.44 1.76 1.09
CD (0.05) 2.16 3.13 1.70 2.25 1.93 1.34 4.53 5.54 3.19
Weed management
W1 25.82 26.45 26.13 23.72 24.07 23.89 51.98 52.77 52.37
W2 23.46 23.89 23.68 21.83 21.79 21.81 47.88 48.22 48.05
SE m(±) 0.56 0.81 0.47 0.58 0.50 0.37 1.17 1.44 0.89
CD (0.05) 1.77 2.55 1.39 1.84 1.58 1.10 3.70 4.52 2.60
Age of seedlings (Days)
8 24.54 25.99 25.27 23.11 23.33 23.22 51.80 52.11 51.96
12 27.23 27.76 27.49 24.61 24.83 24.72 53.76 55.38 54.57
16 25.06 25.20 25.13 22.96 23.09 23.03 48.44 48.97 48.71
20 21.74 21.73 21.73 20.42 20.48 20.45 45.72 45.51 45.61
SE m(±) 0.49 0.55 0.37 0.44 0.38 0.29 0.86 1.08 0.69
CD (0.05) 1.40 1.58 1.04 1.25 1.09 0.82 2.47 3.11 1.95

*F1-Full inorganic (RD:80:40:40 kg N:P2O5:K2O ha-1), F2-Half RD +10t FYMha-1,
F3-Full organic (20t FYM ha-1) W1-Cono weeder, W2-Mandua weeder

Table 2: Nutrient uptake in grain, straw and total of rice as influenced by nutrient management,
weed management and age of seedlings of rice under SRI (pooled data of two years).

Treatments Nitrogen Phosphorus Potash
Grain Straw Total Grain Straw Total Grain Straw Total

Nutrient management
F1 75.2 31.5 106.7 13.0 8.0 20.9 14.3 100.5 114.7
F2 76.4 30.7 107.1 13.2 7.8 21.0 14.5 98.6 113.1
F3 71.2 30.2 101.4 12.1 7.7 19.9 13.5 96.8 110.3
SE m(±) 0.81 0.20 0.88 0.19 0.07 0.24 0.17 0.61 0.66
CD (0.05) 2.38 0.58 2.58 0.55 NS 0.70 0.49 1.79 1.95
Weed management
W1 75.5 31.2 106.8 13.0 7.9 20.9 14.3 100.2 114.4
W2 73.1 30.3 103.4 12.5 7.7 20.3 13.8 97.1 110.9
SE m(±) 0.66 0.16 0.72 0.15 0.06 0.19 0.14 0.50 0.54
CD (0.05) 1.94 0.47 2.11 0.45 NS 0.57 0.40 1.46 1.59
Age of seedlings (Days)
8 75.0 31.0 106.0 12.8 7.8 20.5 14.2 98.4 112.6
12 78.7 31.2 109.9 13.5 7.9 21.5 14.8 100.7 115.5
16 73.7 31.1 104.8 12.9 8.0 20.9 13.9 100.0 114.0
20 69.8 29.8 99.6 11.9 7.5 19.5 13.3 95.3 108.7
SE m(±) 0.52 0.20 0.60 0.13 0.08 0.20 0.09 0.70 0.71
CD (0.05) 1.48 0.55 1.69 0.37 0.23 0.56 0.24 1.97 1.99

Yield and Harvest Index

The pooled data of two years (Table-3) revealed that the nutrient supplement through 50% RDF + 50%
FYM recorded the highest grain yield (6415 kg ha-1) than that obtained from RDF (6350 kg ha-1) and
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100% FYM (5994 kg ha-1). The treatment of nutrient through 50% inorganic + 50% organic increased
grain yield by 7.1% over the full organic manure treatment. Similarly the harvest index was recorded
highest with the treatment of INM, which was statistically higher than that obtained from RDF and 100%
FYM. The latter two treatments were recorded at par harvest index. The straw yield was recorded highest
with the treatment of RDF (7701 kg ha-1), which was followed by 100% FYM and INM practice. The
latter two treatments recorded at par straw yield. Rahman(2001) also reported that the application of
organic manure and chemical fertilizers increased the grain and straw yields of rice. It is clear that
organic manure in combination with inorganic fertilizers increased the vegetative growth of plants and
thereby increased straw yield of rice. The increase in straw yield might be due to high N availability to
the plants from an optimal source of inorganic might have supplied an adequate quantity of nutrients
prominently the nitrogen, which usually promotes tillering, increases the plant height and dry matter
accumulation becomes responsible for increase in straw yield (Wijebandara et al., 2009). The grain yield
and straw yield and harvest index did not show any significant difference in both the years. When the rice
crop grown with different age of seedlings had significantly influence on grain yield, straw yield and
harvest index. As per the two years pooled data the rice crop transplanted at 12 days old seedlings found
highest grain yield (6574 kg ha-1), straw yield (7642 kg ha-1) and harvest index (46.2%), which was found
significantly higher than that obtained from 8, 16 and 20 days old seedlings in case of grain yield. The
higher grain yield production in the younger seedlings might be attributed to the vigorous and healthy
growth, development of more productive tillers and leaves ensuring greater resource utilization as
compared to old age seedlings. The results also suggested that 10- days young seedlings resulted in
highest increase in grain yield over 20- days and 30-days old seedlings. Similar results were reported by
Vijayakumar et al. (2005); Pramanik and Bera (2013).

Table 3: Effect of nutrient management, weed management and age of seedlings of rice on grain
yield, straw yield and harvest index.

Treatments
Grain yield (kg ha-1) Straw yield (kg ha-1) Harvest Index (%)

2010 2011 Pooled 2010 2011 Pooled 2010 2011 pooled
Nutrient management
F1 6322 6378 6350 7676 7726 7701 45.1 45.2 45.2
F2 6402 6429 6415 7439 7524 7482 46.2 46.0 46.1
F3 5984 6005 5994 7515 7493 7504 44.3 44.5 44.4
SE m(±) 109 101 72 51 59 45 0.4 0.3 0.3
CD (0.05) 345 318 212 160 186 131 1.4 1.0 0.8
Weed management
W1 6340 6356 6348 7572 7657 7614 45.5 45.3 45.4
W2 6131 6185 6158 7515 7505 7510 44.9 45.2 45.0
SE m(±) 89 82 59 41 48 37 0.4 0.3 0.2
CD (0.05) NS NS 173 NS 152 NS NS NS NS
Age of seedlings (Days)
8 6291 6346 6318 7538 7630 7584 45.5 45.4 45.4
12 6544 6605 6574 7598 7686 7642 46.2 46.2 46.2
16 6175 6219 6197 7640 7633 7636 44.7 44.9 44.8
20 5933 5912 5923 7398 7376 7387 44.5 44.5 44.5
SE m(±) 49 53 36 61 69 46 0.3 0.3 0.2
CD (0.05) 140 152 102 174 197 129 0.8 0.8 0.5
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