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ABSTRACT 
A field experiment was conducted at Instructional Farm of Krishi Vigyan Kendra (OUAT), 

Baliapal, Balasore which lies in North Eastern Coastal Plain Zone of Odisha. The experiment 

was conducted for two years during Kharif season of 2013 and 2014 to evaluate various 

combinations of inorganic and organic sources of nitrogen along with biofertilizer in 

maximizing growth and yield of hybrid rice grown under SRI method. The experiment was 

having 12 different combinations of organic and inorganic sources of nitrogen replicated thrice 

in RBD. The results indicated that among the different treatments, combined application of 

organic and inorganic sources of nitrogen showed significant influence on growth and yield of 

hybrid rice grown under SRI. Application of 100% RDF recorded the highest plant height 

butmaximum number of tillers m
-2

, leaf area index (LAI) and dry matter accumulation (DMA) 

were observed under 75% RDFN + 25% N through vermicompost and were comparable with 

75% RDFN + 25% N through FYM. Rice crop applied 75% RDFN + 25% N through 

vermicompost recorded higher number of paniclesm
-2

, number of grainspanicle
-1

, grain yield  

(6.81 tha
-1

) and straw yield (7.92 t ha
-1

) than other combinations of organic & inorganic sources 

of nutrients and it was at par with that of 75% RDFN + 25% N through FYM.  
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INTRODUCTION 

Rice (Oryza sativa L.) is an important staple food crop of India, contributing 45% to the total food grain 

production. Hence, it is extensively grown in Eastern, Northern and Southern states of the country.In 

Odisha, rice is synonymous with food. Agriculture in Odisha to a considerable extent means growing 

rice. Age-old social customs and festivals in Odisha have strong relevance to different phases of rice 

cultivation: Akhayatrutiya in May-June marks the seeding of rice, Rajasankranti in mid-June marks the 

completion of sowing, Garbhanasankranti in October symbolizes the reproductive phase of rice, while 

Nuakhaee and Laxmipuja coincide with the harvesting of upland and lowland rice, respectively. 

Makarsankranti in mid-January is celebrated as Chaita Parab by the tribal people as by this time rice is 

threshed and brought to the granary (Das, 2012).  

Rice covers about 69% of the cultivated area and is the major crop, covering about 63% of the total area 

under food grains. It is the staple food of almost the entire population of Odisha; therefore, the state 

economy is directly linked with improvements in production and productivity of rice in the state. It is 

grown in about 4.17million ha annually with production of 8.30 million tonnes with an yield rate of 

1.992 tha
-1

 as against national average of 2.391 tha
-1 

(Anonymous, 2017). Rice productivity in Odisha is 

stagnated or declining in areas where there is imbalance N-fertilizer application; it has also raised the 

concerns about sustainability of monoculture rice. Monoculture of rice is prevalent in North Eastern 

Coastal part of Odisha. To increase productivity of rice and achieve food security, hybrid rice can be 

one of the most feasible options which increases rice yield by 15% to 20%. System of Rice 

Intensification (SRI) method appears to be another viable alternative for increasing rice yield by 16%. 

Nitrogen is essential for synthesis of protoplasmic proteins and nucleic acids as well as carbohydrate use 

and uptake of other nutrients. It is an integral part of chlorophyll which is the primary absorber of light 

and also responsible for more leaf area and dry matter production due to higher rate of photosynthesis 

(Pramanik and Bera, 2015). Hence, it is the need of the hour to evaluate different combination of 

inorganic and organic sources of nitrogen for sustainable hybrid rice production under SRI.  
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MATERIALS AND METHODS 

The field experiment was conducted at Instructional Farm of Krishi Vigyan Kendra (OUAT), Baliapal, 

Balasore which lies in North Eastern Coastal Plain Zone of Odisha. The experiment was conducted for 

two years during Kharif season of 2013 and 2014 to evaluate various combinations of inorganic and 

organic sources of nitrogen along with biofertilizer in maximizing growth and yield of hybrid rice 

grown under SRI method. The soil of experimental site was sandy loam, slightly acidic in reaction (pH 

6.7), low in organic carbon (0.36%), available N (232.4 kgha
-1

), medium in available P (32.3 kg ha
-1

) 

available K (180.2 kgha
-1

) and EC 0.20 dSm
-1

. It was laid out in RBD having 12 treatments viz. No 

Nitrogen (T1); 50 % RDFN (T2); 75 % RDFN (T3); 100 % RDFN (T4); 75% RDFN + 25% N through 

FYM (T5); 75% RDFN + 25% N through Vermi Compost (T6); 75% RDFN + 25% N through Neem 

Cake (T7); 75% RDFN + Azospirillum @ 5kg/ha (T8); 50% RDFN + Azospirillum @ 5kg ha
-1

 (T9); 50% 

RDFN + 25% N through FYM + Azospirillum @ 5kg ha
-1

 (T10); 50% RDFN + 25% N through VC + 

Azospirillum @ 5kg ha
-1

 (T11); 50% RDFN + 25% N through Neem Cake + Azospirillum @ 5kg ha
-1

 

(T12) and replicated thrice. The recommended dose of N, P and K was 100, 50 and 50 kg ha
-1

, 

respectively. Urea, SSP and MOP were used as source of N, P and K, respectively. N was applied as per 

treatment in 3 splits for rice (basal, tillering and panicle initiation stage) while P and K were applied as 

basal dose. Hybrid rice variety Ajay was transplanted at 25 × 25 cm spacing with one twelve days old 

seedlinghill
-1

 during first fortnight of July and the crop was harvested during second fortnight of 

November during 2013 and 2014, respectively. Observations on growth and yield attributes were 

recorded periodically and yield was recorded at harvest of crops and these were tabulated and analyzed 

as per the standard procedure. 

 

RESULTS AND DISCUSSION 

Growth attributes 

The results (Table 1) revealed that growth parameters viz. plant height, number of tillers pant
-1

, LAI and 

dry matter accumulation observed during the present study were significantly influenced due to sources 

of nutrition to hybrid rice grown under SRI. It was recorded that the plant growth parameters were 

increased progressively with the advancement of crop age irrespective of the sources of nutrition. It 

could be evident from the table that, when 100% recommended dose of N was applied through 

fertilizers recorded highest plant height which might be due to greater availability of nitrogen 

throughout the crop growth period. The plant height was increased at a faster rate during 30-60 DAT 

than from 60-90 DAT which might be due to the shift of physiological stage from vegetative to 

reproductive.  

The pooled mean results (Table 1) showed that application of 100% recommended doses of nitrogen 

through inorganic fertilizer (T4) observed tallest plants at all the stages of crop growth viz. 30 DAT 

(66.1 cm), 60 DAT (104.9 cm), 90 DAT (127.4 cm) and harvest (129.2 cm). However, it was remained 

at par with combination of organic and inorganic sources treatments i.e.T5 (75% N through chemical 

fertilizer (RDFN) + 25% N through FYM) and T6 (75% N through chemical fertilizer (RDFN) + 25% N 

through vermicompost). 

The number of tillers m
-2

 was found to be higher with 100% RDFN during initial stages which might be 

due to quicker availability of nitrogen from fertilizers applied. However, during later stages the tiller 

number were found to be highest with 75% N through fertilizer and 25% N through vermicompostand it 

was closely followed by 75% N through fertilizer and 25% N through FYM and 100% RDFN. This 

might be due to increased availability of major and minor nutrients from vermicompost. Similar results 

were also obtained by Usman et al.(2003), Naing et al.(2010)and Ramesh (2014).  

Leaf area index represents the photosynthetic ability of a crop. Combined application of organic and 

inorganic sources of nutrition resulted in higher value of leaf area index than sole application of 

fertilizers.  This increase in leaf area index was due to higher value of leaf biomass which was produced 

due to increased availability nutrients throughout the crop period. This confirms the findings of Asewar 

et al. (2000) and Pramanik and Bera (2015). 

The dry matter accumulation m
-2

 is one of the most reliable index of crop growth and it was found to be 

increased with different treatments. The increase in dry matter was due to increase in various growth 

parameters like plant height, number of tillers and leaf area of a crop. Application of 75% N through 

fertilizer and 25% N through vermicompost recorded highest dry matter accumulation in pooled data 

analysis at all the stages of crop growth except at initial stage which might be due to slow and consistent 
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availability of plant nutrients throughout the crop period resulting better growth and development of the 

crop. Similar findings were also reported by Bhadoria and Prakash (2003). 

 

Yield attributes  

 

Grain yield of a crop is increased with the increase in the yield attributes of any crop. The yield 

attributing characters like number of panicles m
-2

, panicle length and number of filled grains panicle
-1

 

varies significantly due to the different treatments applied to the kharif rice. The plants receiving 

nutrition both the organic and inorganic sources showed higher value of these parameters which might 

be due to higher values of growth parameters. Application of 75% N through fertilizer and 25% N 

through vermicompost enhances the number of panicles per m
-2

 (284.1), increased panicle length (29.8), 

higher number of filled grain panicle
-1

. Similar findings were also reported by Senthivelu and Prava 

(2007) and Naing et al. (2010). This increase in yield attributes are due to increased uptake of nitrogen, 

higher rate of photosynthesis and greater translocation of photosynthates from source to sink. The 

minimum availability of nitrogen in control recorded poor crop growth and resulting lowest value of 

yield attributes than rest of the treatments. 

 

Grain yield  

 

Grain yield is directly proportional to the growth and yield attributing characters in rice. Combined 

application of organic and inorganic nutrition increased the grain yield of rice. Treatment with 75% N 

through fertilizer and 25% N through vermicompost resulted in higher grain yield (6.81 t ha
-1

) and it 

was found to be at par with 75% N through fertilizer and 25% N through FYM  (6.44 t ha
-1

) in pooled 

data, respectively. These values were found to be 12.37 and 6.27% higher the grain yield recorded than 

100% recommended dose of nitrogen through fertilizer alone. This increased in grain yield might be due 

to higher availability of macro and micro nutrients due to improvement in soil micro-environment, 

especially the activities of microbes which are involved in transformation and fixation of nutrients. 

Virdia and Mehta (2008) also had the same opinion for higher grain yield. Integration of organic 

manures and fertilizers might have prevented leaching and volatilization losses and supply nutrients to 

the crop as per the crop demand resulting increase in grain yield (Raju and Sreenivas, 2008; Kumari et 

al., 2010 and Sahoo et al., 2015). Control plots where no nitrogenous fertilizer or manures applied 

resulted in lower value of grain yield during both the years due to inadequate availability of nitrogenous 

fertilizers. 

 

Straw yield 

 

The straw yield in rice was shown the same trend as that of grain yield. The increase in straw yield was 

due to greater availability of nitrogen from vegetative to reproductive stage by the combined application 

of organic and inorganic sources of nitrogen. This might be due to increase in plant growth and 

development of crop. These results are in agreement with those obtained by Wijebendra et al. (2009), 

Senthivelu et al. (2009) and Naing et al. (2010). 

 

Harvest index 

 

Harvest index was not influenced significantly due to different sources of nutrition as it reflects the 

partitioning of photosynthates between the vegetative and reproductive organs. This represents the 

proportionate partitioning of photosynthates with increasing and decreasing supply of nitrogen. These 

results were in conformity with the results obtained by Singh et al. (2002). 

 

CONCLUSION 

 

It may be concluded that, application of 75% RDFN + 25% N through vermicompost in hybrid rice 

under SRI was found to give highest grain yield among the other treatment combinations of organic and 

inorganic sources of nutrition.   
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Table 1. Effect of various combinations of inorganic and organic sources of nitrogen on growth of hybrid rice under SRI (Pooled data of 2 years) 

Treatments Plant height (cm) No. of tillers m
-2

 Leaf area index Dry matter accumulation (g m
-2

) 

30 

DAT 

60 

DAT 

90 

DAT 

At 

harvest 

30 

DAT 

60 

DAT 

90 

DAT 

At 

harvest 

30 

DAT 

60 

DAT 

90 

DAT 

30 

DAT 

60 

DAT 

90 

DAT 

At 

harvest 

T1: No Nitrogen 48.4 85.8 110.2 111.9 212 282 257 244 1.38 4.79 3.42 97.83 338.24 840.24 988.24 

T2: 50 % RDFN 56.1 92.9 115.1 116.7 226 308 273 259 1.43 4.99 4.10 122.80 412.48 983.52 1130.56 

T3: 75 % RDFN 61.5 99.1 117.4 118.9 245 353 310 293 1.61 5.18 4.68 144.56 481.52 1083.34 1220.45 

T4: 100 % RDFN 65.7 104.9 126.9 129.2 298 378 338 319 1.92 5.51 4.75 163.38 535.52 1192.45 1385.50 

T5: 75% RDFN + 25% N 

through FYM 
65.8 104.5 126.3 128.7 260 399 352 335 1.84 5.56 5.29 150.91 554.24 1217.06 1392.72 

T6: 75% RDFN + 25% N 

through VC 
64.4 102.8 122.1 124.1 259 404 357 340 1.80 5.59 5.38 153.64 557.68 1345.28 1493.34 

T7: 75% RDFN + 25% N 

through NC 
61.0 99.8 117.9 122.4 254 371 327 308 1.68 5.24 4.92 145.68 526.16 1141.35 1308.50 

T8: 75% RDFN + Azo. 61.1 101.2 123.1 125.1 263 392 342 323 1.69 5.23 5.02 146.94 540.40 1156.54 1359.42 

T9: 50% RDFN + Azo. 59.5 99.4 118.4 120.2 253 360 314 296 1.57 5.18 4.96 132.96 487.60 1062.84 1136.48 

T10: 50% RDFN + 25% N 

through FYM + Azo. 
63.6 100.8 123.6 125.7 239 372 342 324 1.66 5.39 5.07 137.28 524.88 1131.72 1292.42 

T11: 50% RDFN + 25% N 

through VC + Azo. 
62.7 102.2 124.2 126.5 247 382 350 333 1.71 5.46 5.17 139.84 534.96 1159.03 1372.60 

T12: 50% RDFN + 25% N 

through NC + Azo. 
59.9 100.3 123.1 125.1 235 359 334 316 1.66 5.27 4.84 132.48 508.56 1108.45 1292.56 

SEm (+) 0.95 1.07 1.07 1.41 12.4 8.8 9.4 8.6 0.08 0.11 0.12 3.12 21.28 21.30 18.47 

CD (p=0.05) 2.79 3.14 3.14 4.14 37 26 27 25 0.23 0.32 0.35 9.16 62.41 62.49 54.18 

RDFN: Recommended dose of nitrogen through fertilizer, VC: Vermicompost, NC: Neem cake ,Azo: Azospirillum @ 5kg ha
-1
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Table 2. Effect of various combinations of inorganic and organic sources of nitrogen on yield attributes and yields of hybrid rice under SRI (Pooled data 

of 2 years) 

Treatments 

No. of 

Panicles 

m
-2

 

Panicle 

length (cm) 

No of filled 

grains panicle
-1

 

1000 seed 

wt. (g) 

Grain yield      

(t ha
-1

) 

Straw yield 

(t ha
-1

) 

Harvest 

index 

(%) 

T1: No Nitrogen 170.3 23.0 121.6 26.11 3.96 5.02 44.08 

T2: 50 % RDFN 224.8 24.4 135.4 26.39 4.35 5.46 44.28 

T3: 75 % RDFN 248.9 27.1 142.6 26.51 5.08 6.16 45.16 

T4: 100 % RDFN 272.6 28.7 152.2 26.66 6.06 7.37 45.11 

T5: 75% RDFN + 25% N through FYM 279.6 29.4 153.8 26.54 6.44 7.72 45.48 

T6: 75% RDFN + 25% N through VC 284.1 29.8 154.1 26.70 6.81 7.92 46.28 

T7: 75% RDFN + 25% N through NC 255.1 27.8 147.9 26.62 5.45 6.83 44.36 

T8: 75% RDFN + Azo. 259.3 28.1 146.3 26.48 5.93 7.25 44.97 

T9: 50% RDFN + Azo. 241.7 26.9 141.7 26.42 4.69 6.05 43.68 

T10: 50% RDFN + 25% N through FYM + Azo. 262.6 28.4 144.5 26.66 5.80 7.18 44.65 

T11: 50% RDFN + 25% N through VC + Azo. 268.9 28.8 146.7 26.71 5.89 7.31 44.62 

T12: 50% RDFN + 25% N through NC + Azo. 256.1 27.5 143.4 26.59 5.36 6.70 44.43 

SEm (+) 8.74 0.45 2.86 0.20 0.20 0.15 1.23 

CD (p=0.05) 25.63 1.32 8.38 NS 0.59 0.43 NS 

RDFN: Recommended dose of nitrogen through fertilizer, VC: Vermicompost, NC: Neem cake ,Azo: Azospirillum @ 5kg ha
-1
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