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Abstract 

An experiment was conducted under Chhattisgarh agro-climatic conditions at the instructional cum 

research farm, Department of Agronomy, College of Agriculture, Indira Gandhi Agricultural 

University, Raipur (Chhattisgarh) entitled “Economic studies of quality rice (Oryza sativa L.) on 

different varieties under organic production system in Chhattisgarh.” The highest number of effective 

tillers hill-1 was recorded in the variety Zinco rice MS (10.7) which was significant superior over rest 

of the tested varieties. The lowest number of effective tiller hill-1 Lohandi (7.2) in over rest of the 

varieties. The highest length of panicle (32.9 cm) in Tulsi Manjiri while lowest length of panicle (21.1 

cm) with Indira Sugandhit Dhan 1. The overall result also indicate that traditional rice varieties were 

produced the higher number of sound grains panicle-1 like Samund Chini (153.0) and Aatma Sheetal 

(152.7) over high yielding scented and fortified rice varieties while the lowest sound grains panicle-1 

was recorded with Zinco rice MS (71.7) in overall tested varieties. The highest sterility percent was 

reported in Zinco rice MS (22.8%) but the lowest (9.8%) in Lokti Machhi. The highest test weight was 

noticed in CG Madhuraj 55 (32.9g) followed by Protezin (31.6g). The maximum grain yield was 

recorded in CG Devbhog (37.0 q ha-1) and lowest grain yield (22.6 q ha-1) in Tulsi Manjiri. The 

highest straw yield was recorded in the variety of Tulsi Manjiri (71-72 q ha-1) which differ 

significantly in rest over the varieties and lowest straw yield in the variety Protezin (33.9 q ha-1). The 

maximum value of harvest index recorded in the cultivars Protezin (49.1%) and the lowest harvest 

index value was recorded in the variety Tulsi Manjiri (24.3 %). The highest B: C ratio recorded the 

variety CG Devbhog (1.6) while the lowest in the variety Lohandi and Aatma Sheetal (0.8). 

 
Keywords: Aromatic rice, B: C ratio, Fortified rice, Harvest index, high yielding and organic 

production 

 

Introduction 

Rice (Oryza sativa L.) is the most important cereal crop in the developing world and is the 

staple food of over half of the world's population. In India, the area under cultivation of rice 

is around 43.8 million hectare with production of 122.27 million tonnes with average 

productivity of 2659 kg ha-1 (DES, 2021). 

Chhattisgarh is known as the “Rice Bowl of India” occupies an area around 4.04 million 

hectare with the production of 8.02 million tonnes and productivity of 1980 kg ha-1 

(Government of Chhattisgarh Kharif 2019). 

Aromatic rice is known for its characteristic fragrance when cooked. This constitutes a small 

but special group of rice, which is considered best in quality. Aromatic varieties fetch higher 

price in rice market than the non-aromatic ones. It is essential to know the physiological 

behaviour and genetic expression of the selective aromatic and modern rice cultivars for 

definite breeding objectives to improve those cultivars. Identifying promising morpho-

physiological traits associated with quality and yield plays an important role in varietal 

development programs. 

Aromatic rice constitutes a prime position in India because of their aroma, grain dimension, 

cooking qualities and is preferred for consumption globally and fetches premium price in 

domestic and international markets (Khan et al., 2003 and Singh et al., 2012) [6, 16]. The 

demand for aromatic rice has dramatically increased over the past two decades due 

to change in the consumer’s preference for better quality rice. The farmers have 

switched over to high yielding modern varieties because of the higher yield which 

compensates for the premium price of scented rice.  
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India has to produce 170 to 180 million tonnes of rice 

(115-120 million tonnes of milled rice) by 2020 with an 
average productivity of 4.03 t ha-1 to maintain present level 

of self-sufficiency (Mishra et al., 2006) [10]. It is therefore 

important to achieve high yield from scented rice varieties, 
while maintaining its quality too. Traditional aromatic rice 
varieties were tall, susceptible to pest and disease incidence 
and are low yielders. The efforts has been made to develop 
short grain aromatic rice cultivars wish high yielding 
capacity along with dwarf statured in height, further, 
looking to malnutrition’s as children so many fortified 
varieties have been developed by the scientist which were 
high in protein zinc and other nutrients. 
Need of bio fortification in rice among the cereals, rice 
contains low nutritional value. Therefore, rice alone cannot 
meet the recommended daily allowance (RDA). Healthy and 
productive populations require adequate amounts of 
essential vitamins and minerals. As staple foods are eaten in 
large quantities every day by malnourished poor, addition of 
even small quantities of micronutrients is beneficial. High 
zinc seeds are more vigorous and better able to withstand 
weed competition, and pathogen and pest attack (Gregorio 

et al. 2000) [4]. Deficiencies of zinc, iron and vitamin A in 

the human population of developing countries were noticed 
and particularly, zinc deficiency is the fifth major cause of 
diseases and deaths in these countries. Health problems 
caused by zinc deficiency include anorexia, dwarfism, weak 
immune system, skin lesions, hypogonadism and diarrhea 

(McClain et al. 1985) [9]. Males aged 15 to 74 years need 

about 12 to 15 mg of zinc daily while females aged 12 to 74 

years need about 68 mg of zinc daily (Sandstead, 1985) [13]. 

Iron dependent anemia in turn leads to maternal mortality, 

preterm births (Scholl et al. 1992) [15], decreases immunity 

(Kandoi et al. 1991) and increases placental weight 

(Wingerd et al. 1976) [17] during pregnancy. Singh et al. 

(2014) [16] reported that rice contains low nutritional value as 

compared to other cereals. Malnutrition is the most common 
cause of zinc deficiency and 25% of the world’s population 
is at risk of zinc deficiency. Swarna is the most widely 
grown and consumed rice variety in India which constitutes 
0.78mg Fe/100g white rice and 2.28mg Zn/100g brown rice. 
By consuming twice or thrice a day taking 100-150g 
rice/meal a person can get hardly 2-3mg Fe and 7-8mg Zn 
which is 1/5th and half of the recommended daily intake of 
Fe and Zn respectively. Rice endosperm, Embryo and bran 
contain 32%, 13% and 55% of Iron respectively and they 
also contain 57%, 9% and 34% of Zinc respectively. During 
de-hulling, polishing and cooking about 20.7%, 17.05% and 
36.61% Zn loss occurs. 
The highest number of effective tillers hill-1 in variety 
Vishnubhog Selection-1 (9.0) while the lowest number of 
effective tillers (6.0) was observed in variety Lalu-14. The 
highest grain yield was obtained in CR Sugandha Dhan- 907 

(46 q ha-1) (Sahu, 2021) [12]. 

The traditional non aromatic basmati type produced the 
highest net return of Rs. 43675/ha and B: C ratio (1.84) with 
Mahsuri while Dubraj Selection-1 (Rs. 40884 ha-1 and B: C 
ratio of 1.72) and Vishnubhog Selection-1 of traditional 
aromatic non-basmati type rice also generated valuable 
amount of Rs. 39419 ha- 1 with 1.66 B: C ratio (Lakra et al., 

2015) [8]. 

 

Materials and Methods 
An experiment was conducted under Chhattisgarh agro-
climatic conditions during kharif season 2021 at the 
instructional cum research farm, the Department of 
Agronomy, College of Agriculture, Indira Gandhi 
Agricultural University Raipur (Chhattisgarh) India entitled 
“Economic studies of quality rice (Oryza sativa L.) on 
different varieties under organic production system in 
Chhattisgarh.” Raipur is situated at central - east of 
Chhattisgarh and lies at 21º 16” Latitude and 81º 36‟ E 
Longitude with an altitude of 298.15 above the mean sea 
level. 
The crop growth period received around 1047.6 mm total 
rainfall, which was mainly during third week of June to 
third week of September 2021 and was favorably well 
distributed. The maximum temperature during crop period 
varied from 33.6°C in the second week of August to 25.3°C 
in the last week of December 2021 while the minimum 
temperature ranged between 8.3°C in the third week of 
December to 26.3°C in the second week of July 2021. The 
average relative humidity-I was 78.8 to 93.1 percent and II 
was 18 and 95 percent respectively. 
The experimental field was ploughed two times with the 
help of tractor, seven days prior to transplanting after which 
5 cm of standing water was within the experimental field for 
the puddling. The puddling became completed by using 
tractor drawn puddler. It became accompanied through 
planking for the purpose of right levelling. After levelling, 
the experiment layout was achieved in proper way. 
Rice seedlings of all the 15 scented and fortified varieties 
were grown separately in nursery by dry seedbed method. 
Seedbeds were size which prepared with spade the 
dimension of 1.5 m breadth and length according to the 
management. Beds were raised as much as a height of 20 
cm. To access well germination and healthy seedling, beds 
had been kept weed free and adequate amount of FYM was 
mixed in the soil and seeds of each variety were sown 
separately and light irrigation was provided for better 
germination and saturation conditions was maintain up to 
uprooting. 
Seed treatment was done to avoid seed borne diseases. For 
seed treatment we used Trichoderma viridae@ 5g per kg of 
seed and Pseudomonas florescence @ 3 g per kg of seed 
before the sowing of seeds. Rice seedlings have been treated 
with PSB and Azospirillum simply before transplanting. For 
this treatment the roots of all seedlings were dipped for half 
an hour in respective culture solution. There after 
transplanted into the main field. 
The 25 days old seedlings were transplanted in experimental 
field with spacing of 20 x 10 cm. Two- three seedlings were 
planted in each hill at a time. The experiments was 
conducted with eight traditional short grain aromatic rice 
varieties, four high yielding scented rice (improved) 
varieties and three fortified rice varieties. It was laid out in 
Randomized block design with three replications. The 
treatment details are given bellow: tillers hill-1 in variety 

Vishnubhog Selection-1 (9.0) reported by Rathia, 2019 [11]. 
 

Treatments Treatment details 

Traditional short grain aromatic rice varieties 

V1 Chinni Kapoor 

V2 Lokti Machhi 

V3 Tulsi Manjiri 

V4 Amrit Bhog 
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Length of Panicle (cm) 

The following observations were recorded number of 

effective tillers hill-1, length of panicle, number of sound 

grains per panicle, sterility percentage (%), test weight (g), 

grain yield (t ha-1), straw yield (t ha-1), harvest index (%), 

cost of cultivation (Rs ha-1), gross return Among all the 

deferent quality rice varieties grown under organic 

production system, Tulsi Manjiri recorded that the highest 

length of panicle (32.6 cm) which was comparable with 

panicle length of Samund Chini (31.1 cm) but significantly 

superior to all the other varieties and lowest length of 

panicle Indira Sugandhit Dhan 1 (21.1 cm). Gopalbhog 

Selection-1 (32.52 cm) had the longest panicle length 

reported by Sahu 2021 [12]. 

 

Number of sound grains panicle-1 
The overall result also indicate that traditional rice varieties 

like Samund Chini (153.0) and Aatma Sheetal (152.7) 

produced the (Rs ha-1), net return (Rs ha-1) and benefit: 

cost higher number of sound grains panicle over ratio. 

 

Results and Discussion 

High yielding scented and fortified rice varieties. Higher 

number of sound grains panicle-1 was recorded in 

Badshahbhog Selection-1 (177.0) result finding by Rathia 

2019 [11]. 

 

Number of effective tillers hill-1 

Among all tested deferent quality rice varieties grown under 

organic production system, the highest number of effective 

tillers hill-1 was recorded in the variety Zinco rice MS 

(10.7) which was significant superior over rest of the tested

varieties. Lowest number of effective tiller hill-1 Lohandi 

(7.2) in over rest of the varieties. The highest number of 

effective.  

 

Sterility percentage 
The highest sterility was registered in Zinco rice MS 

(22.9%) and lowest Lokti Machhi (9.7%). Similar results 

were reported by Lakra 2012 [8]. 

 

Test weight (g) 
The highest test weight was noticed in CG Madhuraj 55 

(32.9g) followed by Protezin (31.6g) and lowest test weight 

recorded in the variety Lokti Machhi (14.1 g). The highest 

test weight (24.09 g) was recorded in MTU 1010 reported 

by Kumar et al. 2018 [7]. 

 

Grain yield (q ha-1) 
The maximum grain yield was recorded in CG Devbhog 

(37.0 q ha-1) which followed significantly superior over all 

the high yielding scented rice varieties except Chhattisgarh 

Sugandhitbhog and lowest grain yield variety Tulsi Manjiri 

(22.6 q ha-1). The highest grain yield (39.01q ha-1) was 

recorded in Dubraj Selection-1 reported by Awasthy et al. 

2015 [3]. 

 

Straw yield (q ha-1) 
The highest straw yield recorded in the cultivars Tulsi 

Manjiri (71.7 q ha-1) which differ significantly in rest over 

the varieties and lowest straw yield in the variety Protezin 

(33.9 q ha-1). The highest straw yield was recorded in 

Indira-9 reported by Sarawgi and Sarawgi 2004 [14]. 

 

Harvest index (%) 
The maximum value of harvest index recorded in the 

cultivars Protezin (49.1%) followed by CG Devbhog 

(46.5%), Sugandhmati (45.1%), Zinco rice MS (43.9%) and 

Samund Chini which were at par Protezin. The lowest 

harvest index value recorded in the variety Tulsi Manjiri 

(24.3 %). The highest harvest index was recorded in 

Badshahbhog Selection-1 (37.02%) reported by Awasthy et 

al. 2015 [3]. 

 

B.C. ratio 
The highest B: C ratio recorded the cultivar CG Devbhog 

(2.6) followed by Chhattisgarh Sugandhitbhog (2.4), Indira 

Sugandhit Dhan 1 (2.4) and Sugandhmati (2.4). The lowest 

B: C ratio recorded in the variety Lohandi and Aatma 

Sheetal (1.8) among all different quality rice varieties grown 

under organic production system.Panicle length (cm). 

Highest benefit cost ratio was recorded in Mahsurir reported 

by Lakra 2012 [8]. 

 
Table 1: Yield performance of quality rice (Oryza sativa L.) on different varieties under organic production system in Chhattisgarh. 

 

Treatments 

no. 

Number of effective 

tillers hill-1 

Length of 

panicle (cm) 

Number of sound 

grains per panicle 

Sterility 

(%) 

Test 

weight (g) 

Grain 

yield 

(q ha-1) 

Straw yield 

(q ha-1) 

Harvest 

index (%) 

Traditional short grain aromatic rice varieties 

V1 8.5 27.6 77.7 13.6 24.7 23.5 58.0 28.9 

V2 8.5 25.8 149.0 9.8 14.1 25.2 66.8 27.5 

V3 8.3 32.6 126.7 16.1 18.1 22.6 71.7 24.3 

V4 7.5 30.8 135.0 13.6 18.2 23.1 58.4 28.5 

V5 7.7 31.1 153.0 10.7 16.3 25.3 42.8 43.9 

V6 7.2 21.9 66.3 16.8 19.7 23.2 51.4 31.8 

v7 8.2 28.7 152.7 11.6 15.9 23.0 57.6 28.7 



 

~ 269 ~ 

International Journal of Advanced Chemistry Research https://www.chemistryjournals.net  
 

V8 8.1 22.6 105.3 22.7 19.6 28.2 57.1 33.6 

High yielding scented rice (improved) varieties 

V9 8.7 22.7 128.7 16.1 21.2 34.2 53.0 39.3 

V10 9.7 21.1 143.0 13.6 20.2 33.5 51.4 39.9 

V11 9.4 21.5 103.0 21.7 23.9 37.0 44.3 46.5 

V12 8.9 22.5 103.0 20.6 26.8 34.2 41.8 45.1 

Fortified rice varieties 

V13 10.7 21.2 71.7 22.9 25.1 31.1 40.1 43.9 

V14 8.3 21.7 94.0 13.5 31.6 32.2 33.9 49.1 

V15 8.7 25.2 116.3 18.3 32.9 31.5 56.5 36.6 

SEm± 0.37 1.08 2.01 0.99 0.06 1.15 0.94 0.54 

C.D.at 0.5% 1.08 3.13 5.83 2.86 0.16 3.33 2.72 1.56 

 
Table 2: Economic performances of quality rice (Oryza sativa L.) on different varieties under organic production system in Chhattisgarh. 

 

Treatments no. Cost of cultivation (Rs ha-1) Gross return (Rs ha-1) Net return (Rs ha-1) Benefit: cost ratio 

Traditional short grain aromatic rice varieties 

V1 43619.9 82276.9 38657.0 1.9 

V2 43619.9 88756.7 45136.8 2.0 

V3 43619.9 81525.6 37905.7 1.9 

V4 43619.9 81077.7 37457.8 1.9 

V5 43619.9 85354.9 41735.0 2.0 

V6 43619.9 80140.5 36520.6 1.8 

v7 43619.9 80567.1 36947.2 1.8 

V8 43619.9 96594.7 52974.8 2.2 

High yielding scented rice (improved) varieties 

V9 47260.8 114959.2 67698.4 2.4 

V10 47260.8 112499.8 65239.0 2.4 

V11 47260.8 122272.7 75011.9 2.6 

V12 47260.8 113130.8 65870.0 2.4 

Fortified rice varieties 

V13 47260.8 103076.0 55815.2 2.2 

V14 47260.8 105742.1 58481.3 2.2 

V15 47260.8 106923.5 59662.7 2.3 

 

 
 

Fig 1: Number of effective tillers hill-1 and Length of panicle (cm) of different quality rice varieties grown under organic production system 
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Fig 2: Number of sound grain panicle-1 and Sterility percentage in different quality rice varieties grown under organic production system 
 

 
 

Fig 3: Grain yield q ha-1, of different quality rice varieties grown under organic production system. 
 

 
 

Fig 4: Harvest index and Test weight of different quality rice varieties grown under organic production system. 
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Fig 5: Gross income and total cost of different quality rice varieties grown under organic production system. 
 

 
 

Fig 6: Net income and B:C ratio of different quality rice varieties grown under organic production system. 
 

Conclusion 
An experiment was conducted under Chhattisgarh agro-

climatic conditions during kharif season 2021 at the 

instructional cum research farm, the Department of 

Agronomy, College of Agriculture, Indira Gandhi 

Agricultural University, Raipur (Chhattisgarh) India. The 

maximum grain yield was recorded in CG Devbhog which 

followed significantly superior over all the high yielding 

scented rice varieties while the highest straw yield recorded 

with Tulsi Manjiri. The highest gross return (Rs 122272.7 

ha-1), net return (Rs 75011.9 ha-1) and the highest B: C 

(1:2.6) ratio was recorded in CG Devbhog while the lowest 

B: C ratio was recorded in Lohandi and Aatma Sheetal 

among all the different quality rice varieties grown under 

organic production system. 
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