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Abstract

An experiment was conducted during kharif 2015 at Agricultural Research Farm, Institute of Agricultural
Sciences, Banaras Hindu University, Varanasi to study the performance of aromatic varieties and age of
seedlings on yield and nutrient uptake of rice under irrigated ecosystem. Results revealed that, aromatic
rice variety Adamchini and Badshahbhog recorded maximum grain and straw yield, respectively.
Whereas, age of 14 days seedlings recorded maximum grain as well as straw yield which was statistically
at par with age of 18 days seedlings. The nitrogen and phosphorous concentrations was recorded
maximum with variety Kalanamak and the potassium content was found to be non-significant. Highest
uptake of NPK by grains was recorded with variety Adamchini but the straw of variety Badshahbhog
recorded maximum uptake of NPK. The nutrient concentration and uptake was found to be non-
significant with age of seedlings.
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Introduction

Indian sub-continent is a home for aromatic rice diversity. Indian farmers grow a large number
of rice varieties which include some of the finest quality aromatic rice. Aroma quality of
scented rice is a major character which increases the value of rice in international market
(Nayak et al., 2002) [*%, The yield of aromatic rice is lower (Gangaiah & Prasad, 1999) ! due
to delayed planting time as well as photo-periodic effect (Van Heemst, 1986) 11 but its higher
price and low cost of cultivation generated higher profit margins than other varieties.

Aromatic rice of all shapes and sizes available in the country represent the stupendous genetic
diversity witnessed in the various agro climatic regions. Many non-Basmati traditional
aromatic rice cultivars are famous in which Badshahbhog, Adamchini and Kalanamak are very
popular in North East Plain Zone of India due to their excellent grain quality and aroma. Many
researchers reported age of seedlings effect on the yield and yield contributing characters of
rice and obtained better results from early transplanting than late transplanting. So, selection of
right type of variety and suitable age of seedlings for transplanting are most important factors
for maximizing yield. Response to planting date varies with varieties. Yield of rice also differs
due to growing environment, such as different locations, seasonal fluctuations and different
dates of transplanting etc. (Sarker, 2002) (%1,

Therefore, effort should be made to improve the productivity of aromatic rice through
agronomic manipulation including selection of suitable aromatic varieties and age of seedlings
for transplanting. Also, there comparative analysis in Varanasi is still not be done. Keeping
these facts in view, the present investigation was under taken to study the performance of
aromatic varieties and age of seedling on yield and nutrient uptake of rice under irrigated
ecosystem.

Materials and Methods

An experiment was conducted during Kharif 2015, at Agriculture Research farm, Institute of
Agricultural Sciences, Banaras Hindu University, Varanasi, India (situated at 25°02° N latitude
and 83°03’ E longitude with an altitude of 128.93 m above mean sea level). The soil was sandy
clay loam in texture having a pH of 7.52, EC 0.30 (dSm!) organic Carbon 0.41%,
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total N 213.10 kg ha'?, available phosphorus 25.60 kg ha* and
available potassium 156.80 kg ha. The experiment was
conducted in Randomized Complete Block Design (RCBD)
with replicate thrice consists of four age of seedling levels (10
days, 14 days, 18 days under System of rice intensification
(SRI) and rest 21 days under standard management practice
(SMP)) and three varieties (Kalanamak, Adamchini and
Badshahbhog).

The crop was transplanted in the 1st week of July in main
field. In SRI method 10, 14 and 18 days old-seedlings were
transplanted on the puddled field at the rate of one seedlings
hill-1 by maintaining row spacing of 25 x 25 cm. But in SMP
method, 2ldays old-seedlings were transplanted on the
puddled field at the rate of three seedlings hill-1 by
maintaining row spacing of 20 x 20 cm.

Full dose of P, K and half dose of N fertilizer was applied at
the time of transplanting and rest half dose of N in two equal
splits. Rice from each net plot in each replication was
harvested and dried. The grains after threshing were weighed
and recorded as grain yield per net plot. Further, this net plot
grain yield was converted to grain yield per hectare.

Chemical analysis of plant sample

The plant samples were taken from each plot at the time of
harvesting for estimation of N, P and K concentration. The
samples were oven dried, then finely grinded with electric
grinder and analyzed for nitrogen, phosphorus and potassium
concentration. N, P and K uptake in grain and straw samples
were calculated by multiplying per cent nutrient content with
their respective dry matter accumulation as per the formula
given below:

Nutrient content (%) x dry matter accumulation (kg ha'l)
100

Nutrient uptake (kg ha'l) =

Nitrogen content of grain and straw were estimated by
modified micro-kjeldhal’s method as outlined by Jackson
(1967) Pl and expressed in per cent. The phosphorus content
of grain and straw were determined by Vanadomolybdo
phosphoric acid method and absorbance of the solution was
recorded at 430 nm using spectrophotometer (Jackson, 1967)
1 and potassium content in plant sample (grain and straw
separately) was determined by flame photometer method
(Jackson, 1967) I,

Chemical analysis of soil

Representative soil samples from the experimental plot were
drawn from the top 15 cm depth before sowing of the crop.
Soil samples thus collected were air dried under shade,
powdered with wooden mallet and passed through 2 mm sieve
and analyzed for nitrogen, phosphorus and potassium content.
Soil nitrogen was determined by alkaline permanganate
method as outlined by Subbiah and Asija (1956) [,
Phosphorus was determined by Olsen et al., 1954 and
potassium was determined by ammonium acetate extractable
K method using flame photometer as outlined by Jackson
(1973) B,

Statistical analysis and interpretation of data

Data recorded on various parameters of the experiment was
subjected to analysis by using Fisher’s method of analysis of
variance (ANOVA) and interpreted as outlined by Gomez and
Gomez (1984) [, The levels of significance used in ‘F’ and
‘t’ test was p= 0.05. Critical difference values were calculated

where F test was found significant.

Results and Discussion

Grain and straw yield

The outcomes of the study showed that different varieties and
age of seedlings was significantly influence the grain and
straw yield of aromatic rice presented in Table-1. Data
indicated that among the aromatic varieties, Adamchini
recorded maximum grain yield (2710 kg ha-1) which was
significantly superior to the other varieties and magnitude of
increase over Kalanamak and Badshahbhog was 11.70% and
2.46%, respectively. However, Adamchini variety remained
statistically at par with Badshahbhog variety. The increased
yield may be due to maximum panicle weight, more number
of grains panicles-1 and more number of panicle m-2
(Choudhary et al., 2018a) [?. Whereas, the maximum straw
yield was noted in Badshahbhog (5900 kg ha-1) which proved
significantly superior to Adamchini and Kalanamak. The
increase in straw yield due to the genetic makeup of the
variety Netam et al., 2008, Singh et al., 2012 and Chetri et al.,
2015).

In respect to age of seedlings, highest grain yield (2715 kg ha-
1) was recorded with 14-day old seedling under SRI which
exhibited superiority over 10-day and 18-day old seedling
under SRI and 21-day old seedling under SMP. However, it
remained statistically at par with 18-day under SRI. This was
due to the maximum number of panicles m-2 with 14-day old
seedling under SRI. The number of panicles m-2 depends on
age of seedling; younger seedlings recorded maximum
tillering than aged seedlings (Styger et al., 2011; Singh and
Singh 2012) 04 81 But in 10-day old seedling under SRI
produce less number of tiller due to transplanting shock.
Whereas, the maximum straw yield was registered under 14-
day old seedling (5284 kg ha-1) closely followed with 21-day
old seedling under SMP (5183 kg ha-1) and 18-day old
seedling under SRI. This was also due to the genetic makeup
of the variety Singh et al., 2012 and Chetri et al., 2015) 1411,

Table 1: Effect of aromatic varieties and age of seedlings on grain
and straw yield of rice

Treatments  [Grain Yield (kg ha®)] Straw Yield (kg ha?)
Varieties
Kalanamak 2426 4624
Adamchini 2710 5030
Badshahbhog 2645 5900
SEmz+ 26.31 37.40
LSD(P=0.05) 77.17 109.69
Age of seedlings
10-day under SRl 2450 5088
14-day under SRI 2715 5284
18-day under SRI 2631 5181
21-day under SMP 2579 5183
SEmz+ 30.38 43.18
LSD (P=0.05) 89.11 126.65

Nutrient Concentration

The nitrogen (Table-2) and phosphorus (Table-3) content in
grain and straw as influenced by different aromatic varieties
except potassium content (Table-4) which was found to be
non-significant. Highest N and P concentration in grain and
straw was recorded in variety Kalanamak over Adamchini and
Badshahbhog with non-significant difference in phosphorus
content in straw yield. In terms of age of seedlings, non-
significant difference was observed in all the treatments.
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Table 2: Effect of aromatic varieties and age of seedlings on
Nitrogen concentration and uptake of rice

Treatments | Nitrogen Content (%) Nitrogen uptake (kg

hat)
Varieties Grain Straw Grain Straw
Kalanamak 1.054 0.380 25.55 17.59
Adamchini 0.977 0.357 26.49 17.97
Badshahbhog 0.944 0.351 24.96 20.68
SEmz+ 0.025 0.008 0.65 0.48
LSD (P=0.05) 0.073 0.024 NS 1.42

Age of seedlings
10-day under SRI 1.007 0.366 24.61 18.60
14-day under SRI |  0.992 0.375 26.84 19.79
18-day under SRI |  0.985 0.355 25.91 18.32

21-day under SMP|  0.983 0.354 25.30 18.29
SEmz 0.029 0.010 0.75 0.56
LSD (P=0.05) NS NS NS NS

Table 3: Effect of aromatic varieties and age of seedlings on
Phosphorous concentration and uptake of rice

Phosphor ntent | Phosphor k
Treatments ospho (2):)5 Content osp( kog ?,:i;lpta e

Varieties Grain Straw Grain Straw
Kalanamak 0.384 0.0365 9.33 1.68
Adamchini 0.375 0.0370 10.16 1.86
Badshahbhog 0.356 0.0362 9.43 2.13
SEm# 0.006 0.002 0.20 0.09
LSD (P=0.05) 0.017 NS 0.59 0.27

Age of seedlings

10-day under SRI 0.368 0.0358 9.02 1.82
14-day under SRI 0.378 0.0368 10.26 1.94
18-day under SRI 0.371 0.0370 9.74 1.92
21-day under SMP|  0.370 0.0366 9.55 1.90
SEmz+ 0.007 0.002 0.23 0.11
LSD (P=0.05) NS NS 0.68 NS

Table 4: Effect of aromatic varieties and age of seedlings on
Potassium concentration and uptake of rice

Treatments |Potassium Content (%0) Potassmrl:aL_le;take ko,
Varieties Grain Straw Grain Straw
Kalanamak 0.406 1.395 9.86 64.51
Adamchini 0.413 1.365 11.19 68.62
Badshahbhog 0.411 1.354 10.88 79.86
SEm+ 0.010 0.015 0.28 1.03
LSD (P=0.05) NS NS 0.83 3.01
Age of seedlings
10-day under SRI| 0.411 1.389 10.07 70.58
14-day under SRI| 0.413 1.367 11.22 72.16
18-day under SRI| 0.409 1.371 10.75 71.00
21-day under SMP|  0.408 1.357 10.54 70.25
SEm+ 0.011 0.018 0.33 1.19
LSD (P=0.05) NS NS NS NS

Nutrient uptake

Different aromatic varieties significantly influence the
nitrogen, phosphorus and potassium uptake (Table 2-4) by
grain and straw except nitrogen in grain. Highest uptake of
total phosphorous and potash by grains was recorded with
variety Adamchini followed by Badshahbhog. This might be
due to higher grain yield of Adamchini (Choudhary et al.,
2018b) Bl Whereas, NPK uptake by grain as well as straw
was not influenced with age of seedlings except phosphorous
uptake in grain.

Conclusion

From data presented it might reasonably be argued that the
highest yield and nutrient uptake of rice was recorded with
variety Adamchini followed by Badshahbhog and Kalanamak.
However, among the age of seedlings, 14 days seedlings
produce maximum grain yield but the uptake of nutrients was
not influenced with age of seedlings.
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