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Abstract

A field experiment was conducted during rainy (Rabi) season during 2014, 2015 and 2016 at Agricultural
Research station, Paramakudi to evaluate the split application of nitrogen and potassium in semi-dry rice
cultivation in Ramanathapuram district. The experiment was laid out in split plot design with three
replications with Anna(R) 4, ADT 45 and Norungan local varieties. The sub plot consists five levels
nutrients; the results revealed that the short duration rice variety Anna (R) 4 is suitable for semi-dry rice
cultivation (2298kg ha) under drought conditions of Ramanathapuram district. Application of entire
dose of P with 1/4™ dose of N and 1/4" dose of K as basal application and remaining dose of N and K in
three splits on vegetative, active tillering and panicle initiation stages recorded the good performance of
plant growth (83.5 cm) and yield attributes viz., productive tillers/m?(147.1) and grains/ panicle (118.8).
It will ultimately increase the grain yield (2652 kg ha*) in semi-dry rice cultivation.
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Introduction

Rice (Oryza sativa.) is an important food crop of the world. It is stable food of the people of
South East Asia and more than half of the world population subsists on this crop. India has to
produce about 125 million tonnes of rice by 2025 to feed the ever growing population. Rice
crop is grown by many ways depending upon resource availability mainly due to resource
constraints, especially water and labour, direct seeding under dry condition is now emerging as
new trend in rice cultivation. In India, particularly Tamil Nadu is having some area under
rainfed and semi-dry rice and has a vast scope of growing rice under aerobic conditions. The
semi-dry rice is a contingent plan to command areas, anticipating the release of water in rice
crop can be established under rainfed conditions up to maximum of 45 days as that of previous
two situations. Field is converted on wet condition on receipt of canal water and nutrient
management is decided according to the period of irrigation (Bouman & Lampayan 2009) [,
The new concept of aerobic rice entails the use of nutrient responsive different cultivars that
are initially adapted to aerobic environment aiming at yields of 70-80 % of high (Kumar &
latha 2011) 1. Semi dry rice cultivation refers to rice which is sown on dry seed bed as an
upland crop taking advantage of monsoon rains. At 4™ and 5" leaf stage, when the rainfall
intensifies or sufficient water is released from the tank or irrigation projects, the field is
converted into wetland rice. Nitrogen and potassium are the key nutrients which frequently
limit the rice production. In puddle rice ecosystem, the nitrogen use efficiency is
approximately 30 % where as in upland rice, whether irrigated or rainfed, nitrogen use
efficiency would be in the range of 40 to 60 % Split application is one of the important
strategies for efficient use of nitrogen fertilizers throughout the growing season by
synchronizing with plant demand, reducing denitrifaction losses and improved N uptake for
maximum grain yield in semi-dry rice. Nitrogen requirement of semi-dry rice at different
stages is also differ from transplanted one. Nitrogen and potassium application should coincide
with crop growth and its requirement. However, there is a need to quantify the nitrogen and
potassium dose at different growth stages of semi-dry rice with particular reference to the
cultivars, location and management conditions. Nitrogen and potassium is the main nutrients
that determines rice yield, due to its role in the photosynthesis, biomass accumulation and,
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spikelet formation (Hasegawa et al. 1994: Yoshida et al.
2006) [ 161, Many factors are responsible for increasing yield
and quality of crops. Among these, proper and balanced
application of fertilizers is one of the most important factor
contributing towards higher productivity (Ahamed 1994) [,
In addition, altering the split doses of nitrogen and potassium
requirement is also a need to analyze under semi-dry rice
condition. Therefore, the optimization of nitrogen and
potassium levels as well as split doses to different crop
growth stages is more important to produce higher grain yield
under semi-dry rice eco system. Hence, the experiment was
conducted to study the evaluation of split application of
nitrogen and potassium in semi-dry rice cultivars in
Ramanathapuram district.

Materials and methods

The experiment was conducted during the rainy season 2013,
2014 and 2015 at Agricultural Research station, Paramakudi.
The Paramakudi is located in southern region of
Ramanathapuram district. The soil of the experimental field is
clayey loam. The chemical analysis of soil showed saline
condition, pH is 8.5, low in organic carbon (0.35), available
nitrogen (140 kg hal), available phosphorus (17 kg ha*) and
available potassium (290 kg hal). The experiment was laid
out in split plot design with three replications. The main plot
consists of three different rice varieties viz., Anna (R) 4, ADT
45 and Norungan local variety. The sub plot consists five
levels nutrient viz., Basal application of recommended dose of
NPK (75 :25:37.5 kg ha*) (N1), Full dose of recommended
dose of P with 1/2"dose of K as basal and remaining dose of
N and balance dose of K as top dressing of 2 splits in
vegetative (25 days after sowing (DAS) and active tillering
(45 DAS) stages (N2), Full dose of P with half the dose of K
with 1/3 dose of N as basal and top dressing of 2/3 dose of
N and half the dose of K in 2 splits in vegetative (25 DAS)
and active tillering (45 DAS) stages (Ns), Full dose of P with
half the dose of K and 1/4™" dose of N as basal and 3/4" dose
of N and half the dose of K in 3 splits in vegetative (25DAS)
and active tillering (45 DAS) and panicle initiation (65 DAS)
stages (N4), Entire dose of P with 1/4™ dose of N and 1/4%
dose of K as basal application and remaining dose of N and K
in three splits during vegetative (25 DAS) and active tillering
(45 DAS) and panicle initiation (65 DAS) stages (Ns). The
rainfall data showed that a total of 372 mm rainfall was
received in 18 rainy days from 21% September in 2012 to
harvesting stage, 206 mm of rainfall received in 20 rainy days
from 18™ September 2013 to harvesting stage and 484 mm of
rainfall received in 31 rainy days from 26™ September 2014 to
harvesting stage. No pest and disease occurred during the crop
growth periods. The data on different observations were
statistically analyzed as per Panse and Sukatme method
(1967) 1. The crop was harvested when plants turned yellow
and attained maturity. The border rows of all around the plots
were harvested first and then the plants from the net plots
were harvested and threshed. The grain weight was expressed
in 14 % moisture basis (Yoshida et al., 1976) '™ and the yield
was expressed in kg/ha. Similarly, the plot wise straw was sun
dried, weighed and the yield was expressed in kg ha™.

Result and discussion

The data on plant height, productive tillers/square meter, total
grains/panicle, grain and straw vyield were analyzed and
presented in Tables 1to5. The pooled mean analysis using
three years data on growth and vyield characters were
statistically analyzed and given below.
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Plant height (cm)

Rice varieties exhibited significant influence on plant height.
Norungan variety recorded the maximum plant height of 90.6
cm, followed by Anna (R) 4 rice variety. This was on par with
ADT 45 (Table 1). The height of the above varieties varied
according to growth habit. Norungan being tall growing habit,
the plant height was more compared to other varieties.

Table 1: Effect of varieties and split application of nitrogen and
potassium on plant height (cm) (Pooled mean analysis of three years

2014-2017)
Plant height at harvesting stage (cm)
Treatments Varieties
Split applicationof Nand K | Vi1 V2 V3 |Mean
N1 75.7 72.8 88.9 | 79.1
N2 76.7 73.8 89.9 | 80.1
N3 78.2 75.2 91.3 | 816
N4 79.2 76.5 923 | 82.7
Ns 80.1 77.2 93.3 | 835
Mean 77.4 74.6 90.6
\Y S VXN
SEd 2.04 0.35
CD(P=0.05) 5.72 0.72 NS

Split application of N and K levels

The nutrient management practices exhibited significant
influences on the plant height. The highest plant height of
83.5 cm was recorded in the treatment of recommended dose
of p and1/4™ dose of N and 1/4" dose of K as basal and
remaining dose of 3/4" dose of N and 3/4™ dose of K in
3splits in 251, 451 and 65" DAS (Ns). This was on par with
N4 treatment (Tablel). There is no interaction effect between
varieties and split application of N and K levels. The basal
application of entire recommended dose of NPK was recorded
in lower plant height (79.1 cm). Availability of adequate
quantity of nitrogen during critical stages of plant growth
might have resulted in better growth characters. These results
are in accordance with the findings of Bouman et al. 2002) [4l,
There is no interaction effect between varieties and split
application of N and K levels.

Yield parameters

Effect of rice varieties

The rice varieties have significant influence on productive
tillers/m2.Among the rice varieties, Anna (R) 4 recorded the
highest number of productive tillers of 154.8 than other
varieties. Norungan recorded the lowest productive tillers of
123.1.

Table 2: Effect of varieties and split application of nitrogen and
potassium on yield attributes (total productive tillers m?) (Pooled
mean analysis of three years 2014-2017)

Productive tillers m?
Treatments Varieties
Split application of N and K Vi V2 V3  |Mean
N1 148.0 | 1275 | 117.7 |131.1
N2 151.3 | 131.1 | 121.2 {1345
N3 158.5 | 135.6 | 124.2 |139.4
N4 161.3 | 138.7 | 129.2 |143.1
Ns 165.4 | 143.3 | 1325 |147.1
Mean 154.8 | 133.2 | 123.1
\Y/ S V XN
SE.d 7.96 1.66 25
CD(P=0.05) 22.1 3.43 NS

Split application of N and K levels
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The split applications of N and K levels have significantly
influenced the yield parameters. Among the split application
of N and K levels, the highest number of productive tillers
147.1/m? was recorded with the treatment of application of
recommended dose of P and 1/4™ dose of N and 1/4" dose of
K as basal and remaining quantities of 3/4" dose of N and
3/4" dose of K were applied on 25", 45" and 65" DAS in
three splits (Ns). Basal application of recommended dose of
NPK in single time of application recorded lower number of
productive tillers. Increase in yield attributes might be owing
to availability of more nutrients to the crop under different
stages than single time application alone. Sathiya and Ramesh
(2009) 1231 reported that splitting doses of nitrogen in different
crop growth stages produced more number of panicles which
ultimately responsible for increase in yield. There is no
interaction effect between varieties and split application of N
and K levels.

Total grains/panicle

Effect of rice varieties

Among the varieties, Anna (R) 4 rice was recorded the higher
number of total grains/panicle (117.7) then followed by ADT
45 rice variety.

Split application of N and K levels

The split applications of N and K levels have significantly
influenced the yield parameters. Among the split application
of N and K levels, the highest number of total grains/panicle
of 118.8 was recorded with the treatment of application of
recommended dose of P and 1/4™ dose of N and 1/4" dose of
K as basal and remaining quantities of 3/4™ dose of N and
3/4" dose of K were applied on 25™, 45th and 65" DAS in
three splits (Ns). The basal application of entire recommended
dose of NPK was recorded the lowest total grains/panicle of
109.6. There is no interaction effect between these varieties
and split application of N and K levels. Raju et al., (2014) [9
reported that the application of N in three equal splits at 20 -
25 DAE,40-45 DAE and 60-65 DAE recorded higher number
of grains/panicle, panicles/m?,and grains/panicle.

Table 3: Effect of varieties and split application of nitrogen and
potassium on yield attributes (Total grains panicle) (Pooled mean
analysis of three years 2014-2017)
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Table 4: Effect of varieties and split application of nitrogen and
potassium on grain yield (Pooled mean analysis of three years 2014-
2017)

Grain yield (kg/ha)
Treatments Varieties

Split application of N and K| V1 V2 V3 Mean
N1 2240 1794 1773 | 1936
N2 2515 1996 2045 | 2185
Ns 2700 2277 2233 | 2403
N4 2849 2429 2343 | 2540
Ns 3017 2526 2413 | 2652

Mean 2298 2029 2001

V S V XN

SE.d 128 60 159

CD(P=0.05) 286 124 NS

Effect of split application of N and K levels

Application of N and K of P and 1/4" dose of N and 1/4"
dose of K as basal and topdressing of 3/4" dose of N and 3/4"
dose of K in 3 splits on 25%,45™ and 65" DAS (N5)recorded
the highest grain yield of 2652 kg/ha. This was on par with
N4 treatment. Basal application of recommended dose of
NPK recorded in lower grain yield of 1936 kg/ha. Shaiful et
al. (2009) 4 observed that effect of split application of N
fertilizer on grain yield. The grain yield was the lowest when
the quantity of N supply was restricted in the early stages and
increased after panicle initiation (Akita 1989 and
Vijayalakshmi et al., 1992) [2 151, The trend of grain yield for
the N levels and split application was similar in both dry
season and SWM seasons, but with varied magnitude. There
is no significant effect between these varieties and split
application of N and K levels. The efficient Nitrogen and
Potassium uptake by rice plant results in better growth and
development when applied at maximum tillering stage (25
DAT) and at Panicle initiation stage (45 DAT). Similar results
were reported by Sarkar et al., (1995) [*2 and Raju et al.,
(1999) ¥ and Samrathlal et al., (2003) (M1,

Effect of rice varieties on straw yield

Rice varieties have significant effect on straw yield.
Norungan (local) rice variety recorded the highest straw yield
of 4021 kgha* then followed by Anna (R) 4 rice variety. The
increase may be due to tall nature of Norungan variety.

Grain yield (kg/ha)

Effect of rice varieties on grain yield

The varieties had significant influence on grain yield. The rice
variety Anna (R) 4 registered higher grain yield (2298 kg ha
D). This was on par with ADT 45. Norungan recorded the
lowest grain yield of 2001 kg ha™.

Total grains/panicle Table 5: Effect of varieties and split application of nitrogen and
Treatments Varieties potassium on straw yield (Pooled mean analysis of three years 2014-
Split application of Nand K| Vi Va2 Vs | Mean 2017)
N1 114.8 112.0 | 101.8 | 109.6 Straw yield (kg/ha)
N2 116.3 | 114.6 | 104.4 | 111.8 Treatments Varieties
N3 1186 | 1158 | 1085 | 114.3 Split application of Nand K| V1 V2 V3 | Mean
N1 3387 3093 3784 | 3421
N4 120.9 118.1 | 110.3 | 116.4 N2 3627 3308 2055 | 3663
Ns 123.1 120.4 | 113.0 | 118.8 N3 3814 3444 3995 | 3751
Mean 117.7 | 1153 | 106.2 N4 3960 | 3530 | 4250 [ 3913
\Y S V XN N5 4219 3692 4255 | 4055
SEd 1.4 0.85 7.3 Mean 3697 3344 4021
CD(P=0.05) 31 | 175 | NS v S | VXN
SE.d 159 185 486
CD(P=0.05) 440 381 NS

Effect of split application of N and K levels

Among the split application of N and K levels, The highest
straw yield of 4055kgha* was recorded with the treatment of
application of recommended dose of P and 1/4" dose of N and
1/4™ dose of K as basal and remaining quantities of 3/4™ dose
of N and 3/4" dose of K as on 25, 45" and 65" DAS in three
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splits (Ns). This was on par with N4 and Nstreatments. These
results confirm the findings of Gunri et al., (2004) Bl There is
no interaction effect between varieties and split application of
N and K levels.

Economic evaluation of varieties and split application of N
and K

The cost of cultivation for the above system is ranged from
Rs. 15,000 to 15,500 ha* under varying situations. The short

http://www.chemijournal.com

duration rice variety Anna (R) 4 is suitable for semi-dry rice
cultivation with application of recommended dose of P with
1/4" dose of N and 1/4™ dose of K as basal and remaining
dose of top dressing of 3/4" dose of N and K in 3 splits on
251 45 ™ and 65" DAS which recorded the good performance
of growth and yield which ultimately increase the net return
of Rs. 17173 ha' and the B: C ratio of 2.11.

Table 6: Effect of varieties and split application of nitrogen and potassium on Economic evaluation of semi-dry rice cultivation (Pooled mean

analysis)
S.No | Treatment | Cost of cultivation (Rs/ha) Gross return (Rs/ha) Net return (Rs/ha) | B: C ratio (Rs/ha)
1. V1IN1 15000 21493 6493 143
2. VIN2 15250 24087 8837 1.58
3. V1IN3 15250 28673 13423 1.88
4, V1N4 15500 30030 14530 1.94
5. V1IN5 15500 32673 17173 211
6 V2N1 15000 17503 2503 117
7. V2N2 15250 22730 7480 1.49
8. V2N3 15250 24173 8923 1.59
9. V2N4 15500 25770 10270 1.66
10. V2N5 15500 27340 11840 1.76
11. V3N1 15000 20673 5673 1.38
12. V3N2 15250 23547 8297 154
13. V3N3 15250 26063 10813 1.71
14. V3N4 15500 27320 11820 1.76
15. V3N5 15500 28407 12907 1.83
Conclusion concentration and dry weight in Paddy. Agron. J. 1994;

From the investigation, it can be concluded that the short
duration rice variety Anna (R) 4 is suitable for semi-dry rice
cultivation under drought conditions of Ramanathapuram
district. Application of entire recommended dose of P with
1/4" dose of 1/4" dose of N and 1/4™ dose of K as basal
application of remaining dose of N and K in three splits on
vegetative, active tillering and panicle initiation stages has
recorded higher grain yield.
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