
 

~ 1506 ~ 

The Pharma Innovation Journal 2022; 11(1): 1506-1511 

  
 
 
 
 
 
 

 

 

 
ISSN (E): 2277- 7695 

ISSN (P): 2349-8242 

NAAS Rating: 5.23 

TPI 2022; 11(1): 1506-1511 

© 2022 TPI 

www.thepharmajournal.com  

Received: 19-11-2021 

Accepted: 29-12-2021 

 

Chandra Shekhar Chandra 

M.Sc., Department of 

Agronomy, Indra Gandhi Krishi 

Vishwavidyalaya, Raipur, 

Chhattisgarh, India 

 

Dr. Arun Kumar Tripathi 

Assistant Professor, Department 

of Agronomy, College of 

Agriculture, IGKV, Raipur, 

Chhattisgarh, India 

 

Dr. NK Choubey 

Professor, Department of 

Agronomy, College of 

Agriculture, IGKV, Raipur, 

Chhattisgarh, India 

 

Dr. Sanjay Kumar Dwivedi  

Senior Scientist, Department of 

Agronomy, College of 

Agriculture, IGKV, Raipur, 

 

Harendra Kumar 

M.Sc., Department of 

Agronomy, Indra Gandhi Krishi 

Vishwavidyalaya, Raipur, 

Chhattisgarh, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Chandra Shekhar Chandra 

M.Sc., Department of 

Agronomy, Indra Gandhi Krishi 

Vishwavidyalaya, Raipur, 

Chhattisgarh, India 

 

 

 

 

 

 

 

 

 
 

 

Organic nutrient management in short grain aromatic 
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Abstract 

Treatments comprised of the eleven organic and inorganic nutrient management viz. 100% RDN (organic) + 
seed treatment with PSB and Azotobacter (T1), 100% RDN (organic) + 10% foliar spray of cow urine (T2), 
100% RDN (organic) + 20% foliar spray of cow urine (T3), 75% RDN (organic) + seed treatment with PSB 
and Azotobacter (T4), 75% RDN (organic) + 10% foliar spray of cow urine (T5), 75% RDN (organic) + 20% 
foliar spray of cow urine (T6), 100% RDN (organic), (Natural farming practices) (T7), 100% RDN (inorganic) 
(T8), 100% RDN (inorganic) + seed treatment with PSB and Azotobacter + 10% cow urine (T9), 75% RDN 
(inorganic) + seed treatment with PSB and Azotobacter + 10% cow urine (T10), control (0% RDN) (T11). Cow 
urine 10% and 20% was sprayed at 30 and 60 DAT in standing crop. Nursery raising started on 15/7/19 with 60 
kg seed rate ha-1 and 25 days old seedlings were transplanted in 10/08/19 in the spacing 20 X 10 cm (Row X 
Plant), N:P2O5:K2O 60:40:30 kg ha-1. Half dose of N and total P, K has applied a basal dose and the remaining 
half of the Nitrogen was administered separately at two times i.e. 1st at tillering stage and 2nd panicle initiation 
stage. Azotobacter and PSB culture were applied before transplanting as a root treatment in the seedling stage 
and foliar application of cow urine 10% was done at 30 and 60 days after transplanting. 
The result revealed that the application of 100% RDN (inorganic) + seed treatment with Azotobactor and PSB 
+ 10% cow urine (T9) and among organic treatments 100% RDN (organic) + seed treatment with PSB and 
Azotobacter (600 g ha-1 of seed) (T1) increased growth parameters and yield and yield attributes was 
significantly higher over other treatments. The rice responded favorably to the 100% RDN (inorganic) + seed 
treatment with Azotobacter and PSB + 10% cow urine (T9) treatment for achieving higher growth and yield 
attributes, viz. number of tillers hill-1 (8.20), dry matter accumulation (42.17 g hill-1), CGR, RGR, LAI (4.91), 
HI (32.70%), number of effective tillers (370 m-2), number of filled grains panicle-1 (207), panicle length (22.80 
cm), 1000-grain weight (16.78 g), lower sterility (9.57%), but in case of organic treatments, 100% RDN 
(organic) + seed treatment with Azotobacter and PSB (T1) gave significantly higher growth and yield 
attributes, viz. number of tillers hill-1 (8.00), dry matter accumulation (41.12 g hill-1), CGR, RGR, LAI (4.86), 
HI (32.54%), number of effective tillers (350 m-2), number of filled grains panicle-1 (204), panicle length (22.47 
cm), 1000-grain weight (16.63 g), lower sterility (10.26%), followed by 100% RDN (organic) + 20% foliar 
spray of cow urine at 30 and 60 DAT (T3) and 100% RDN (organic) + 10% foliar spray of cow urine at 30 and 
60 DAT (T2), among other organic treatments for yield and yield attributes. Nitrogen, phosphorus, and 
potassium content and uptake in rice grain and straw were significantly higher under 100% RDN (inorganic) + 
seed treatment with Azotobacter and PSB + 10% cow urine (T9) and the minimum under T11 (Control (0% 
RDN). In case of organic treatment, 100% RDN (organic) + seed treatment with Azotobacter and PSB (T1) was 
found significantly superior for higher nutrient content and uptake followed by 100% RDN (organic) + 20% 
foliar spray of cow urine at 30 and 60 DAT (T3) and 100% RDN (organic) + 10% foliar spray of cow urine at 
30 and 60 DAT (T2). Combined application of 100% RDN (inorganic) + seed treatment with Azotobacter and 
PSB + 10% cow urine (T9) was found most suitable and in case of organic treatment 100% RDN (organic) + 
seed treatment with Azotobacter and PSB (T1) significantly higher followed by 100% RDN (organic) + 20% 
foliar spray of cow urine at 30 and 60 DAT (T3) and 100% RDN (organic) + 10% foliar spray of cow urine at 
30 and 60 DAT (T2) for enhancing rice quality parameters like hulling, milling and protein percentage. The 
integration of 100% RDN through the inorganic nutrient source (RDF) along with the use of organic nutrient 
source (Azotobacter and PSB + 10% cow urine) proved most remunerative for achieving higher gross return 
(₹88,342), with the highest net return (₹62,292) and B:C ratio (3.93) In case of organic farming 100% RDN 
(organic) + seed treatment with Azotobacter and PSB (T1) fetched significantly higher gross return (₹68,427), 
net return (₹41,560) and B:C ratio (2.74) followed by 100% RDN (organic) + 20% foliar spray of cow urine at 
30 and 60 DAT (T3) with gross return (₹68,028), net return (₹41,478) and B:C ratio (2.53) among all other 
organic treatments. 
 
Keywords: Aromatic rice, yield, and yield attributes, organic, and inorganic nutrients 

 

Introduction 

Rice (Oryza sativa L.) occupies an important place among cultivated food crops and is the 

cause of both nutritional and food safety revolution on earth (Barker et al. (2015) [6]. In India, 

intensive farming involving high yielding rice varieties resulted in significant depletion of 

nutrients from the soil over the past three decades. Furthermore, the imbalanced use of 

fertilizers by farmers has deteriorated soil health and decreased soil organic carbon content 

which poses a threat to sustainability. 

http://www.thepharmajournal.com/


 
 

~ 1507 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 
The use of organic manures in rice cultivation contributes not 

only to enhancing soil’s physical, chemical, and biological 

properties but also in maintaining good soil health and 

supplying almost all necessary plant nutrients for crop growth 

and development. So, the time has come to look for long-term 

steps to promote sustainability in rice production. Organic 

manures such as FYM, poultry manure, and vermicompost 

deserve priority for sustainable development and increased 

use in organic rice production (Acharya and Mondal, 2010) [1]. 

Organically grown aromatic rice has tremendous potential at 

home and abroad. Unique climatic conditions for growing the 

best quality aromatic rice available in northwest India are 

unparalleled in the world. If yield, disease, and pest-resistant 

varieties of the same standard of grain and cooking are made 

available, the area under aromatic rice would increase 

certainly. India is the leading exporter of basmati rice in the 

global market. The country has exported 44,14,562.21 MT of 

aromatic rice to the world for the worth of Rs. 32,804.19 

crores during the year 2018-19 (APEDA, 2018-19) [2]. In India 

traditionally, aromatic rice has been grown in Northern India, 

confined primarily to Punjab, Hariyana, Uttar Pradesh, 

Uttarakhand, and Rajasthan’s neighboring region. Aromatic 

rice is said to grow best and produce the highest quality grain 

under a dry, humid valley like climate. Experience has also 

shown that the grains do not have the same consistency when 

genuine aromatic varieties are grown outside of these 

aromatic regions. High humidity (70 to 80%) and a 

temperature range of 25-35 oC are favorable during the 

vegetative period. From flowering onwards bright and clear 

sunshine, the day with a temperature range of 25 to 32 oC the 

comparatively cooler night (20 to 25 oC) moderate humidity 

and gentle wind velocity are considered necessary at 

flowering and maturity for proper development of grain and 

aroma at flowering and ripening level. In India, the largest 

area under aromatic rice is in the state of Haryana (60%) 

followed by Uttar Pradesh (17.1%) and Punjab (16.1%). 

During 2014-15 the state of Haryana contributed nearly 55% 

of the total aromatic rice production in the country followed 

by Uttar Pradesh (23.5%) and Punjab at 12.4%. In 

Chhattisgarh, each district is having a special aromatic variety 

of rice. It was grown prominently in earlier days by the 

farmers and gave that region a unique identity by the name of 

that rice, such as Nagri Dubraj of Sihava, Dhamtari, 

Vishnubhog in Pendra, Jeeraphool in Ambikapur, Shyamjeera 

in Surajpur, Badshahbhog in Jagdalpur, etc. (Rathiya et al., 

2015). Aromatic rice has huge potential for increasing rice 

consumers for their taste and delicacy and high prices to boost 

the economic condition of the country’s rice grower. Due to 

its natural chemical compounds, aromatic rice offers a price 

higher than non-aromatic rice which gives it a distinctive 

fragrance or taste when fried. Increasing demand for premium 

rice calls for increased yield of available scented varieties 

without compromising the quality of the crop. The indigenous 

aromatic varieties of rice are low yielders whose response to 

fertilizer application is poor. The aroma is considered the 

most significant character among various quality traits. As an 

essential flavor component of several aromatic varieties, an 

aroma component 2-acetyl-1-pyrroline has been identified. 

However, pleasant aroma that we smell at the time of 

harvesting from cooked or uncooked aromatic rice or in the 

field from cooked or un-cooked aromatic rice or in the field is 

the result of a large number of specified proportions of 

compounds present. Many typical varieties of aromatic rice 

are low yielding. Despite the high importance and demand for 

aromatic rice, so far less progress has been made in the 

production enhancement of aromatic varieties. 

 

Material and Methods 

A field experiment was conducted at the Instructional Cum 

Research Farm, Department of Agronomy, College of 

Agriculture, IGKV–Raipur (CG) during the rainy (kharif) 

season of 2019. The soil of the experimental field was sandy 

clay loam in texture with pH 6.96. It was medium in organic 

carbon (0.54%), available phosphorus (13.36 kg ha-1), and 

potassium (236.49 kg ha-1) and low in available nitrogen 

(228.12 kg ha-1). 25 days old seedlings of rice were 

transplanted on the puddled field keeping 2 seedling hill-1 at a 

spacing of 20cm x 10cm (R x P). The experiment was 

conducted with 11 treatment and 3 replications in 

Randomised Block Design (RBD). Recommend dose of 

fertilizer applied 60 kg ha-1 of nitrogen, 40 kg ha-1 

phosphorus, and 30 kg ha-1 potassium. Crop planting was 10th 

July and harvest on 27th October. Five plants were randomly 

taken for recording growth parameters. The grain and straw 

yield was taken plot-wise and converted into q ha-1. Optimum 

effective tillers m-2, panicle length, filled grains panicle-1, and 

1000-grain weight were an important factor for obtaining high 

grain yields of rice. They depend upon the crop economics 

conditions of farmers. The present study aimed to find out 

higher growth, yield, quality, nutrient uptake, and optimum 

economics pattern for farmer economy in different organic 

and inorganic nutrient combinations. 

 

Economic Analysis 

Harvest index 

The harvest index was determined by using the formula given 

by Donald. 

 

Harvest index (%) =
Economic yield

Biological yield 
×  100 

 

Where 

Economic yield = Seed yield 

Biological yield = Seed yield + Stover yield 

 

Cost of cultivation 

The cost of cultivation (Rs ha-1) of each treatment was worked 

out by considering the price of inputs, charges for cultivation, 

labour and other charges. 

 

Gross returns 

The gross returns (Rs ha-1) occurred due to different 

treatments in the present study were worked out by 

considering market prices of economic product, by product 

and crop residues during the experimental year. 

 

Net returns 

The net returns (Rs ha-1) of each treatment were worked out 

by deducting the mean cost of cultivation of each treatment 

from the gross monetary returns gained from the respective 

treatments. 

 

Net return per rupee investment  

The net return per rupee investment of each treatment was 

calculated by dividing the net returns by the mean cost of 

cultivation. 

http://www.thepharmajournal.com/
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Result and Discussion 

Effect of organic nutrient management on growth 

parameters of aromatic rice at different time intervals 

The data on mean values of growth parameters about different 

treatments, recorded at 30, 60, and 90 DAT are presented in 

the below table. It is evident from the data that in the general 

growth of plant continued with the advancement of crop age 

though the increase in plant height, number of tillers hill-1, dry 

matter accumulation (g plant-1), number of leaves hill-1, LAI, 

CGR, and RGR was rapid during earlier stages of crop growth 

up to 60 DAT and thereafter it increased slowly and reached 

its maximum at harvest stage. It indicates that the growth 

attributes were significantly influenced by various treatments 

at different time intervals. The growth attributes, in general 

under different treatments were minimum at 30 DAT but 

increased identically during 60 and 90 DAT. The growth 

attributes of rice mostly governed by different organic and 

inorganic nutrient combinations as also reported by Surekha 

et al. (2009) [51]. 

Further, it is evident from the data that among different 

treatments, Maximum growth attributes was observed with a 

combined use of 100% RDN (inorganic) + seed treatment 

with Azotobacter and PSB + 10% cow urine (T9), followed 

by 100% RDN (organic) + seed treatment with Azotobacter 

and PSB (T1), 100% RDN (organic) + 20% foliar spray of 

cow urine at 30 and 60 DAT (T3), and 100% RDN 

(inorganic) (T8), and minimum in control (T11). In case of 

organic treatments, 100% RDN (organic) + seed treatment 

with Azotobacter and PSB (T1) is significantly superior for 

higher yield followed by 100% RDN (organic) + 10% foliar 

spray of cow urine at 30 and 60 DAT (T2), 100% RDN 

(organic) + 20% foliar spray of cow urine at 30 and 60 DAT 

(T3) among all the other organic treatments. The increasing 

growth parameters due to the application of organic nutrients 

because of longer availability of nitrogen have also been 

reported by Singh et al. (2002) and Kumar et al. (2012). 

 
Table 1: Effect of organic nutrient management on growth parameters of aromatic rice at different time intervals 

 

Treatments 
Plant height 

(cm) 

Tillers hill-1 

(No.) 

Dry matter 

hill-1 (g) 

Leaves hill-1 

(No.) 
LAI 

T1 100% RDN (O) + Azo and PSB 123.91 8.00 41.12 36.53 4.86 

T2 100% RDN (O) + 10% CU 123.88 7.58 39.92 33.46 4.72 

T3 100% RDN (O) + 20% CU 119.27 7.91 40.86 36.53 4.81 

T4 75% RDN (O) + Azo and PSB 120.20 7.40 38.68 33.07 4.65 

T5 75% RDN (O) + 10% CU 123.33 7.30 38.12 30.13 4.32 

T6 75% RDN (O) + 20% CU 118.53 7.37 38.35 32.27 4.56 

T7 Natural farming 122.58 5.40 31.32 29.87 4.12 

T8 100% RDN (IO) 130.76 7.75 40.59 34.93 4.79 

T9 100% RDN (IO) + Azo and PSB + 10% CU 134.33 8.20 42.17 38.47 4.91 

T10 75% RDN (IO) + Azo and PSB + 10% CU 131.86 7.50 39.45 33.30 4.68 

T11 control (0% RDN) 110.51 5.10 26.88 25.80 3.95 

SEm± 2.63 0.61 0.28 1.79 0.03 

CD at 5% 7.78 1.24 1.83 5.29 0.08 

RDN = recommended dose of nutrient, O = organic and IO = inorganic, CU = cow urine, 

Azo = Azotobacter, PSB = phosphorus solubilizing bacteria, Cow urine at 30 and 60 DAT in T2, T3, T5 and T6, Cow urine at 30 DAT in T9 and 

T10 

 

Effect of organic nutrient management on yield and yield 

attributes of short grain aromatic rice  

It is evident from the experimental data presented in the 

below table. The treatments brought significant variation on 

yield and yield attributes of aromatic rice A significant 

improvement on yield and yield attributes of aromatic rice 

was observed due to an increase in the level of 100% RDN 

(inorganic) + seed treatment with Azotobacter and PSB + 

10% cow urine (T9) which produced on yield and yield 

attributes of aromatic rice significantly than 75% RDN and 

control treatment. The lower level of nutrients significantly 

decreased the yield and yield attributes of aromatic rice and 

the lowest number were recorded under (Control (0% RDN)) 

(T11). Among the treatments statistically differed with each 

other and combined use of 100% RDN (inorganic) + seed 

treatment with Azotobacter and PSB + 10% cow urine (T9) 

produced significantly higher yield and yield attributes of 

aromatic rice and magnitude of increase over other treatment 

combinations. Number yield and yield attributes of 

aromatic rice recorded higher under 100% RDN (inorganic) + 

seed treatment with Azotobacter and PSB + 10% cow urine 

(T9) than other treatments and (Control (0% RDN)) (T11) 

registered the lowest under control treatment. In case of 

organic treatments, 100% RDN (organic) + seed treatment 

with Azotobacter and PSB (T1) is significantly superior for 

higher yield followed by 100% RDN (organic) + 10% foliar 

spray of cow urine at 30 and 60 DAT (T2), 100% RDN 

(organic) + 20% foliar spray of cow urine at 30 and 60 DAT 

(T3) among all the other organic treatments. As the 

cumulative effect of both organic and inorganic manure 

enhance availability and uptake of nutrients and utilization of 

food materials at both early and later stages produced more 

number of effective tillers. The increased yield and yield 

attributes of aromatic rice have also been reported by Dwivedi 

and Thakur (2000) [10]. An increase in yield attributes of 

aromatic rice in a successive time interval helped in 

increasing the yield. This was mainly due to higher 

photosynthetic efficiency and net assimilation, which helped 

in increasing the overall growth of the plant. 
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Table 2: Effect of organic nutrient management on yield and yield attributes of short grain aromatic rice 

 

Treatments 

effective 

tillers m-2 

(No.) 

Panicle 

Length 

(cm) 

Panicle 

Weight 

(g) 

1000-grain 

Weight 

(g) 

Grain yield 

(q-1ha) 

Straw yield 

(q ha-1) 

Grain: 

straw 

ratio 

Harvest 

Index (%) 

T1 100% RDN (O) + Azo and PSB 350.00 22.47 3.35 16.63 25.39 51.54 0.48 32.49 

T2 100% RDN (O) + 10% CU 300.00 22.13 3.33 16.33 24.69 49.52 0.48 32.36 

T3 100% RDN (O) + 20% CU 316.50 22.27 3.34 16.63 25.25 49.03 0.48 32.54 

T4 75% RDN (O) + Azo and PSB 266.50 21.87 3.27 16.22 23.94 51.42 0.47 32.18 

T5 75% RDN (O) + 10% CU 253.50 21.60 3.08 16.13 23.14 48.84 0.47 32.11 

T6 75% RDN (O) + 20% CU 260.00 21.80 3.15 16.21 23.85 50.64 0.47 32.09 

T7 Natural farming 190.00 21.20 2.84 15.38 22.97 49.11 0.46 31.86 

T8 100% RDN (IO) 300.00 22.20 3.33 16.34 25.09 52.32 0.48 32.41 

T9 100% RDN (IO) + Azo and PSB + 10% CU 370.00 22.80 3.38 16.78 25.53 52.57 0.48 32.70 

T10 75% RDN (IO) + Azo and PSB + 10% CU 270.00 22.07 3.30 16.30 24.65 47.77 0.47 32.18 

T11 control (0% RDN) 166.50 18.67 2.55 14.25 15.10 33.25 0.45 31.23 

SEm± 2.15 0.24 0.11 0.10 0.80 1.63 0.01 0.38 

CD at 5% 9.23 0.71 0.31 0.30 1.35 3.81 0.03 1.12 

RDN = recommended dose of nutrient, O = organic and IO = inorganic, CU = cow urine, Azo = Azotobacter, 

PSB = phosphorus solubilizing bacteria, Cow urine at 30 and 60 DAT in T2, T3, T5 and T6, Cow urine at 30 DAT in T9 and T10 

 

Conclusion  

The rice responded favorably to the 100% RDN (inorganic) + 

seed treatment with Azotobacter and PSB + 10% cow urine 

(T9) treatment for achieving higher growth parameters, grains 

as well as straw yield but in case of organic treatments, 100% 

RDN (organic) + seed treatment with Azotobacter and PSB 

(T1) gave significantly higher yield followed by 100% RDN 

(organic) + 20% foliar spray of cow urine at 30 and 60 DAT 

(T3) and 100% RDN (organic) + 10% foliar spray of cow 

urine at 30 and 60 DAT (T2), among other organic treatments. 
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