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Studies on the effects of seedling age and spacing schedule on the productivity and quality traits of rice
adopted under system of rice intensification (SRI) was taken up at Seed Research and Technology
Centre, Rajendranagar, Hyderabad during kharif, 2008 and 2009 using popular rice cultivar, Swarna (MTU
7029). 16 days seedlings planted at 20 x 20 cm, 12 days / 20 x 20 cm (56.2 g/ha) and 14 days / 20 x 20 cm
(53.4 g/ha), 12 days / 25 x 25 cm (52.2 g/ha) and 12 days / 30 x 30 cm (51.2 g/ha) were found superior for
grain yield and were significantly different from the rest of the treatments. Of all the five treatments, 12
days aged seedlings besides recording highest grain yield were also found superior for spikelet fertility
and ear bearing tillers per hill. Further, 12 days old seedlings planted at 25 x 25 cm recorded 100%
germination with longer seedlings and high seedling vigour Index I.
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INTRODUCTION

India is the second largest producer of rice next to china
in the world. Enhanced and sustained production of rice
is essential for food security in the country. Rice
cultivation is a huge water-demanding enterprise. As the
depletion of water table is a global phenomenon now-a-
days, the rice growing countries are looking forward for
alternative methods to reduce the water intake or
requirement of rice crop which is mainly grown in
submerged conditions. Challenges in maintaining the
sustainability of rice farming have been increasing with
the increased scarcity of water and competition for water
resources, stagnant or declined yield levels with low grain
quality, and increasing production costs due to high
dependence on agri-inputs (Chapagain and Yamaji, 2010).

So, producing more rice with less resource input is a
challenge for ensuring food, economic, social, and water
security of the Asian region. The system of rice
intensification (SRI) is one of the best alternatives to
minimize the water consumption for the cultivation of rice
and at the same time increasing the productivity.

System of rice intensification (SRI), a recently
developed method in rice to increase its productivity was
developed in Madagascar in the 1980’s, due to its less
consumption of water, nearly 50% as compared to the
other conventional methods. The cultivation under SRI is
rapidly increasing. SRl is a set of ideas and insights that
emphasize the use of younger seedlings (less than 15
days) planted singly and at wider spacing, together with
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the adoption of intermittent irrigation, organic fertilization,
and active soil aeration to the extent possible (Uphoff,
2007; Stoop et al., 2002). With this backdrop, an
experiment was taken up to identify the correct age of the
seedlings and spacing schedule for realizing good quality
seed under SRI system of cultivation.

MATERIALS AND METHODS

The experiment was conducted during kharif, 2008 and 2009 at
Seed Research and Technology Centre, Rajendranagar,
Hyderabad using the most popular rice cultivar, Swarna (MTU
7029). Experiment was laid out in a split plot design with age of
seedlings (12, 14, 16 and 28 days old seedlings) as main
treatments and spacing schedule as sub treatments (30 x 30 cm,
25 x 25 cm and 20 x 20 cm). Therefore, there are twelve treatment
combinations replicated thrice for the experimentation. The
treatment combinations are 12 days / 30 x 30 cm, 12 days / 25 x 25
cm, 12 days/ 20 x 20 cm, 14 days / 30 x 30 cm, 14 days / 25 x 25
cm, 14 days / 20 x 20 cm, 16 days / 30 x 30 cm, 16 days / 25 x 25
cm, 16 days / 20 x 20 cm, 28 days / 30 x 30 cm, 28 days / 25 x 25
cm and 28 days / 20 x 20 cm.

Integrated crop management practices are followed to raise a
healthy crop. Observations were taken at regular intervals for yield
and vyield attributing characters and seed quality characters.
Important parameters like plant height, number of tillers per hill, ear
bearing tiller per hill, filled spikelets per plant, spikelet fertility, 100
grain weight and grain yield were recorded on five randomly
selected plants from each replication for assessing treatment
effects on crop growth and performance. The seeds obtained from
all the treatments were tested for laboratory germination (paper
towel method) as per the ISTA rules (1985). After final germination
count, ten normal seedlings were selected at random in each
replication for recording seedling length in centimeters (cm) and the
same seedlings were oven dried at 80°C for 17 h and weighed (g)
for recording seedling dry weight. Seedling vigour indices | and Il
were calculated by multiplying germination percent with seedling
length and seedling dry weight, respectively (Abdul-Baki and
Anderson, 1973).

RESULTS AND DISCUSSION

Pooled data over two years (Tables 1 and 2) revealed
significant differences due to the age of seedlings,
spacing schedule and interaction effects for yield, yield
components and seed quality parameters. Data
presented on plant height revealed non-significant
differences among the age of seedling and spacing
schedule. 12 days old seedlings produced more height of
the plant (70.0 cm) followed by 16 days (69.8 cm) and 28
days aged seedlings (69.2 cm). Seedlings planted at a
spacing of 20 x 20 cm (69.6 cm) resulted in more height
followed by the seedlings planted at 30 x 30 cm (69.4
cm) and 25 x 25 cm (68.6 cm). Plant height at maturity
was maximum for the 12 days aged seedlings planted at
30 x 30 cm spacing (71.5 cm) followed by 16 days aged
seedlings planted at a spacing of 25 x 25 cm (70.7 cm),
16 days aged seedlings planted at 20 x 20 cm (70.6 cm)
and 28 days seedlings planted at 30 x 30 cm (70.0 cm)
and were significantly different from 14 days seedlings
planted at 25 x 25 cm (66.7 cm).

Significant differences were observed in total number of
tillers per hill which is due to age of seedlings and
spacing schedule. 28 days old seedlings produced more
tillers per hill (43.5) followed by 16 days (39.8) and 12
days aged seedlings (39.3) and are significantly different
from the 14 days old seedlings. Seedlings planted at 30 x
30 cm produced more tillers (44.9) as compared to the
seedlings planted at 25 x 25 cm (40.0) and 20 x 20 cm
(35.4) and are significantly different from each other. 28
days old seedlings planted at wider spacing of 30 x 30
cm produced more productive tillers per hill (46.9)
followed by 14 days with 30 x 30 cm spacing (45.8) and
28 days seedlings planted at 25 x 25 cm spacing (44.4).
All these treatments are statistically on par with each
other and with other treatments, that is, 12 / 30 x 30 cm
(43.5), 16 / 30 x 30 cm (43.5) and 16 / 25 x 25 cm (41.8).
Krishna and Biradir Patil (2009) substantiated that
planting in square method with wider spacing of 40 x 40
cm resulted in profuse tillering under SRI cultivation
which might have facilitated plants for better utilization of
the resources. Similarly Gaini et al. (2002) reported
enhanced tiller number with 12 days aged seedlings
planted at 30 x 30 cm under SRl method

There was a significant difference in ear bearing tillers
per hill observed due to the age of seedlings, spacing
and their interaction effects. 28 days old seedlings
produced more number of productive tillers/hill (29.3) as
compared to the 12 days old seedlings (27.2) and 16
days old seedlings (26.6). However, these are
significantly different from 14 days old seedlings (25.1).
Krishna et al. (2008) reported highest number of tillers
with twelve day old seedlings. Seedlings planted at 30 x
30 cm resulted in more number of productive tillers per
hill (29.6) as compared to the seedlings planted at 25 x
25 cm (27.5) and are significantly different from the
seedlings planted at 20 x 20 cm (24.1). Manhan and
Siddiqgue (1990) and Das et al. (1988) recorded
significantly higher number of productive tillers with wider
spacing of 40 x 40 cm as compared to the closer
spacing. Similarly Reddy (2002) reported decline in tiller
number with closer spacing. Older seedlings (28 days)
planted at a wider spacing of 30 x 30 cm resulted in more
number of ear bearing tillers per hill (31.7) followed by 28
days seedlings planted at 25 x 25 cm (30.3), 12 days
seedlings planted at 30 x 30 cm spacing (29.8) and 14
days seedlings planted at 30 x 30 cm (29.7). The other
treatments which are statistically on par with these
treatments are 12 / 25 x 25 cm (28.1), 16 / 25 x 25 cm
(27.8) and 16 / 30 x 30 cm (27.2).

Yield attributing characters viz., filled spikelets per
panicle, spikelet fertility and 100 grain weight directly
contributed to higher grain yield. 16 days old seedlings
resulted in more number of filled spikelets per panicle
(106.7) followed by 28 days old seedlings (104.7) and are
on par with the other two treatments. The seedlings
planted at a wider spacing of 30 x 30 cm resulted in
more number of filled spikelets per panicle (104.5)
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Table 1. Mean data for various yield and yield attributing characters of rice variety, Swarna (MTU 7029) under SRI.
- — - - v

Treatment F::E:Lrigg(::na)t TOtt?III:rl;Trli)lﬁ: of Ear l:]eiﬁ:'?r?ot)'"ers sr;ilmf; ;2::':]:_1 Spikelet fertility (%) Seed y(':g; plot Seed yield (q/ha) 100 seed weight (g)
28 days 69.2 435 293 104.7 813 8.73 436 16.20
12 days 70.0 39.3 272 101.7 88.6 10.64 532 16.82
14 days 67.8 378 251 100.5 815 9.79 49.0 17.28
16 days 69.8 398 26.6 106.7 824 10.23 51.2 16.44
SEE. 1.89 31 2.7 7.245 1.92 0.53 2.64 0.08
C.D. 2.29 4.64 3.82 14.14 4.70 1.29 12.96 0.42
30x30cm 69.4 449 296 104.5 86.5 9.47 473 16.58
25x25¢cm 68.6 40.0 215 103.3 82.7 9.44 472 16.68
20 x 20 cm 69.6 354 241 102.4 825 10.63 532 16.80
S.E. 1.52 213 1.29 5.96 1.53 0.48 2.40 0.16
C.D. 1.85 4.52 3.27 11.77 3.23 0.65 3.25 0.05
28/30 x 30 cm 70.0 46.9 317 112.0 85.0 8.64 432 16.42
28/25 x 25 ¢cm 67.9 444 30.3 106.0 823 8.66 433 16.50
28/20 x 20 cm 69.6 39.2 26.1 96.0 80.2 8.88 444 15.68
12/30 x 30 cm 715 435 298 101.0 93.5 10.25 512 16.51
12/25 x 25 cm 69.0 38.9 281 99.0 87.8 1043 522 16.78
12/20 x 20 cm 69.4 357 237 105.0 84.7 11.25 56.2 17.18
14/30 x 30 cm 67.8 458 29.7 100.0 8238 9.76 488 17.35
14/25 x 25 cm 66.7 348 238 103.0 80.7 8.93 446 16.96
14/20 x 20 cm 68.9 328 220 98.5 81.1 10.69 534 17.54
16/30 x 30 cm 68.1 435 272 105.0 833 9.23 46.1 16.04
16/25 x 25 cm 70.7 418 278 105.0 80.0 9.75 488 16.48
16/20 x 20 cm 70.6 341 249 110.0 84.0 11.73 58.6 16.81
G. Mean 69.2 414 28.1 102.2 83.9 5.68 49.2 16.69

S.E C.D S.E C.D S.E C.D S.E C.D S.E Cc.D S.E C.D S.E c.D S.E C.D
Sub at same level of main 3.0 3.68 4.26 4.73 3.08 2.31 10.94 20.93 3.05 6.47 0.65 0.65 3.28 3.25 0.32 0.69
Main at same or differentlevel 309 369 501 gg2 428 5.44 1213 2223 3.24 7.26 080 395 401 789 028 082

of sub

followed by seedlings planted at 25 x 25 cm
spacing (103.3) and 20 x 20 cm spacing (102.4).
Non significant differences were noticed among
the interaction effects and 28 days old seedlings
planted at a wider spacing of 30 x 30 cm recorded
highest number of filled spikelets per panicle
(112). Percent spikelet fertility was highest with
wider spacing of 30 x 30 cm when planted at 12
days (93.5) and is statistically on par with the 12
days aged seedlings planted at 25 x 25 cm (87.8).
Further, seedlings planted at 30 x 30 cm recorded
significantly higher number of total tillers (44.9)
and productive tillers / hill (29.6) when compared

to narrow spacing of 25 x 25 cm (40.0 and 27.5,
respectively) and 20 x 20 cm (35.4 and 24.1,
respectively).

With respect to grain yield per hectare, 12 days
old seedlings resulted in maximum grain yield
(53.2 g/ha) and is statistically on par with 16 days
(51.2 g/ha), 14 days (49.0 g/ha) but significantly
different from 28 days old seedlings (43.6 g/ha).
Similarly, seedlings planted at narrow spacing of
20 x 20 cm significantly increased the grain yield
(53.2 g/ha) of rice. Thus, the seedlings planted at
20 x 20 cm spacing recorded maximum vyield
compared to planting at 30 x 30 cm (47.3 g/ha)

and is significantly different from each other and
with the seedlings planted at 25 x 25 cm (47.2
g/ha). 16 days seedlings planted at 20 x 20 cm
recorded highest grain yield of 58.6 g/ha followed
by 12 days / 20 x 20 cm (56.2 g/ha) and 14 days /
20 x 20 cm (53.4 g/ha) and 12 days / 25 x 25 cm
(52.2 g/ha) and 12 days/ 30 x 30 cm (51.2 g/ha)
and significantly different from the rest of the
treatments. Biradir Patil (1999) attributed the
reduction in grain yield with 20 and 30 days old
seedlings to low productive tillers per plant.
Krishna and Biradir Patil (2009) attributed high
grain vyield ha™ under 30 x 30 cm spacing to
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Table 2. Seed quality characters of Swarna (MTU 7029) under SRI during kharif, 2008 and 2009.

Treatment Germination % Total seedling Seedling dry Seedling vigour Seedling vigour
length (cm) weight (g) Index | Index Il

28 days 99.2 24.8 0.016 2461 1.644
12 days 99.8 25.0 0.015 2499 1.456
14 days 99.7 24.5 0.017 2442 1.656
16 days 99.5 24.8 0.017 2466 1.639
S.E. 0.41 1.07 0.002
C.V. 0.62 6.56 16.62
30 x 30 cm 99.4 25.2 0.017 2508 1.629
25 x25cm 99.3 24.7 0.017 2452 1.695
20 x 20 cm 100.0 24.4 0.015 2441 1.472
S.E. 0.36 0.83 0.002
C.V. 0.63 5.92 14.64
28/30 x 30 cm 98.6 25.8 0.016 2548 1.589
28/25 x 25 cm 99.3 24.5 0.018 2432 1.830
28/20 x 20 cm 99.8 24.1 0.015 2404 1.512
12/30 x 30 cm 99.6 24.6 0.017 2454 1.680
12/25 x 25 cm 99.9 25.3 0.013 2523 1.316
12/20 x 20 cm 100.0 25.2 0.014 2521 1.371
14/30 x 30 cm 99.7 25.4 0.016 2528 1.597
14/25 x 25 cm 99.3 24.5 0.019 2431 1.907
14/20 x 20 cm 100.0 23.7 0.015 2368 1.465
16/30 x 30 cm 99.8 25.1 0.017 2503 1.648
16/25 x 25 cm 98.6 24.6 0.018 2423 1.727
16/20 x 20 cm 100.0 24.7 0.015 2472 1.541
G. Mean 99.5 24.9 0.016 2475 1.599
Interaction S.E 0.51 1.18 0.003

C.V. 0.60 5.90 21.60

optimum levels of plant population coupled with better
yield parameters. Similar finding were also reported by
Cessay and Uphoff (2003) and Zhang et al. (2004).
Thiyagarajan (2006) reported that root growth, tiller
density, panicle density, number of grains per panicle, dry
matter production during grain filling period and better
uptake of nutrients acted synergistically and contributed
to the higher yield.

The data revealed no significant differences among the
12 treatments for seed germination due to age of
seedlings, spacing schedule and their interactions.
However, seed produced with 20 x 20 cm spacing
showed percent germination with three different aged
seedlings, that is, 12, 14 and 16 days aged seedlings. 28
days old seedlings planted at 30 x 30 cm spacing
resulted in longer seedlings (25.8 cm) with high seedling
vigour Index | (2548). Similarly, 14 days aged seedlings
with 30 x 30 cm spacing also resulted in highly vigorous
seedlings w.r.t seedling length (25.4 cm) and seedling
vigour Index | (2528) was also significantly higher. On the
other side, 14 days seedlings planted at 25 x 25 cm were
found vigorous w.r.t seedling dry weight (0.019 g) and
seedling vigour Index Il (1.907) followed by 28 days
seedlings planted at 25 x 25 cm (0.018 g of dry matter
and 1.830 SVI I, respectively). Krishna and Biradir Patil
(2009) reported non-significant differences for seed

germination due to age of seedlings and spacing. And
further reported high vigour Index | with 12 days old
seedlings planted under wider spacing (40 x 40 cm).

Twelve, fourteen and sixteen days seedlings planted at
20 x 20 cm and 12 days seedlings planted at 25 x 25 cm
and 30 x 30 cm recorded highest grain yield per hectare.
Of all the five treatments, 12 days aged seedlings
besides recording highest grain yield were also found
superior for spikelet fertility and ear bearing tillers per hill.
Though non significant differences for seed germination
due to age of seedlings and spacing is reported, 12 days
old seedlings planted at 25 x 25 cm recorded percent
germination with longer seedlings and high seedling
vigour Index I.

Thus, on the whole grain quality may be improved by
providing wider spacing which in turn gives good aeration
to the plants. This can be attributed to the inhibition of
pathogen growth and development in the grain by
exposure to sunlight. Krishna and Biradir Patil (2009) and
Manonmani and Jacquilin (1995) attributed better grain
quality under wider spacing to higher test weight values.

Conflict of Interest

The authors have not declared any conflict of interest.



REFERENCES

Abdul-Baki AA, Anderson JD (1973). Vigour determination in soybean
seed by multiple criteria. Crop Sci. 13:630-633.

Biradir Patil NK (1999). Studies on seed production techniques and
storability of Karnataka rice hybrid-2. Ph.D. Thesis. University of
Agricultural Sciences. Dharwad. (India).

Cessay MM, Uphoff N (2003). The effects of repeated soil wetting and
drying on lowland rice yield with System of Rice Intensifiaction (SRI)
methods. In:http://ciifad.cornell.edu.

Das K, Biswal D, Pradhan T (1988). Effect of plant density and age of
seedlings on growth and yield of rice variety Parijat. Oryza 25:191-
194.

Gaini A, Rahman A, Dahono Rustam, Hengsdijk, H (2002). Synopsis of
water management experiments in Indonesia. In: Water Wise Rice
Production. IRRI. pp. 29-37.

International Seed Testing Association (1985). International Rules for
Seed Testing. Seed Sci. Technol. 13:299-355.

Krishna A, Biradir Patil NK (2009). Influence of seedling age and
spacing on seed yield and quality of short duration rice under system
of rice intensification cultivation. Karnat. J. Agric. Sci. 22(1):53-55.

Krishna A, Biradir Patil NK, Manjappa K, Channappa GBB (2008).
Evaluation of System of Rice Intensification cultivation, seedling age
and quality in Samba Mahsuri (BPT 5204) rice. Karnat. J. Agric. Sci.
21:20-25.

Manhan MA, Siddique SR (1990). Effect of seedling age on growth and
yield of Taman rice. International Rice Research Newsletter. 15:18.
Manonmani V, Jacquilin AS (1995). Storage potential of rice seeds.

Oryza 32:133-135.

Reddy LN (2002). SRI method of paddy cultivation. LEISA India. 11:28-

29

Stoop WA, Uphoff N, Kassam A (2002). A review of agricultural
research issues raised by the System of Rice Intensification (SRI)
from Madagascar: Opportunities for improving farming systems for
resource-poor farmers. Agric. Syst. 71:249-274.

Durga etal. 19

Chapagain T, 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. 8:81-90.

Thiyagarajan TM (2006). Experimental evaluation of System of Rice
Intensification in Tamil Nadu, In Proc. National Symposium on
System of Rice Intensification (SRI) — Present status and future
prospects. Hyderabad, 17- 18 November, pp. 21-23.

Uphoff N (2007). The system of rice intensification: using alternative
cultural practices to increase rice production and profitability from
existing yield potentials. International Rice Commission Newsletter,
Number 55, UN Food and Agriculture Organization, Rome.

Zhang J, Xianjun L, Tang Y (2004). The system of rice intensification for
super high vyields of rice in Sicuan basin. J. South China Agric.
Univer. 26:10-12.



