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ABSTRACT

An On- Farm trial was exicuted at farmers field in 7 locations of Mayurbhanj district of Odisha during
Kharif 2021-2022 and 2022-2023 to evaluate the performance of protein rich rice varieties CR Dhan 311 and
CR Dhan 315, which were compared to the farmers’ variety Lalat. CR Dhan 315 was found to record the
highest plant height of 109.2 cm, effective tillers per square meter 264.61, Grains per panicle 96.14 and
yield of 41.62 q/ha pooled for both years. This was followed by CR Dhan 311 which recorded a plant height
of 107.5 cm, effective tillers per square meter 262.38, Grains per panicle was recorded to be 94.28 and yield
of 41.20 q/ha. The CR Dhan 315 gave higher gross return of Rs. 84002 per heactre with a B-C ratio of 1.50
and additional income of Rs 28002 per hectare where as CR Dhan 311 which gave a gross return of Rs 79928
per hectare with a B-C ratio of 1.42 and additional income of Rs. 23928 per hectare. The crude protein
content and zinc in grains was recorded to be higher in CR Dhan 311 10.26% followed by CR Dhan 311 8.1%
and finally by Lalat. As far as Zinc content goes CR Dhan 315 recorded highest zinc content of 23.8 ppm
followed by 19 ppm for CR Dhan 311.
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Introduction

Mayurbhanj is a tribal dominated district of Odisha
where nutritional security ia a major concern. The
staple food of the people in the district is rice which
and when biofertifedly replaced can uplift the nutri-
tional status. Paddy during the kharif covers 70% of
the cultivated area (Anonymous, 2018-2019).  Milled
rice grains generally contains 6-7% protein which is
lowest among cereals including wheat 12-14% and
maize containing 8-9%. However, rice protein is
considered to be the best among creal protein due to
higher quality because it contains amino acids like

lysin.
So, keeping in view of such problems and after

detailed survey on-farm trial was conducted with an
objectiveto evaluate growth and yield parameters of
newely released promising high yielding short dura-
tion protein rich rice varieties CR Dhan 311 and CR
Dhan 315 through farm testing for the suitability in
the existing farming situations of old variety Lalat.

Materials and Methods

The trial was carried out in Seven locations of
Kaptipada, Suliapada, Shymakhunta, Betanati,
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Kuliana, Bangirposi and Badsahi block in the first
year and other seven locations of in the
Shymakhunta, Suliapada, Baripada and Kuliana
block in the second year with aim to evaluate its
performance of medium duration protein rich rice
var. CR Dhan 311 and CR Dhan 315 in comparasion
to the farmers practice Lalat. Standard package of
practices were followed under the precise guidance
of KVK Mayurbhanj 1.

CR Dhan 311 is a high-protein (10.1%) and zinc
(20 ppm) variety suited for Odisha. It has a duration
of 120 to 125 days. CR Dhan 311 has semi-dwarf,
long bold grains, good cooking quality. CR Dhan
315 is a high-zinc (25 ppm) variety released for, of-
fering high yields under rainfed conditions having a
duration of 125 to 130 days. CR Dhan 315 is a short
bold grain, high HRR (65.7%), resistant to leaf
folder, moderately resistant to stem borer and blight
(Bhuvaneswari, et al., 2018; Chattopadhyay, et al.,
2018).

The crops were transplanted during 1st week of
August and harvested in last week of November.
The Farmer’s practice Lalat  (FP), CR Dhan 311 (T1)
and CR Dhan 315 (T2) were replicated seven times in
a randomized block design in each location. Seven
different farmers each having 0.05 ha of land culti-
vated the paddy variety Lalat (FP), CR han 311 (T1)
and CR Dhan 311 (T2) with standard package of
practices. Observation on different growth and yield
parameters were taken time to time. Economic
analysis was also done calculating cost of cultiva-
tion, gross return, net return and B-C ratio.

Results and Discussion

Yield attributes

The pooled analysis data (Table 1) indicates that
higher plant height (109.2 cm), effective tiller per
square meter (264.71), no of grains per panicle
(96.14) were recorded in CR Dhan 315 which was at
par with CR Dhan 311. However,  in farmers variety

Lalat which is much lower as compared to CR Dhan
311 in terms of yield attributing charecters. The
number of grains per panicle are  important param-
eters which has direct bearing with yield per plant
and production per unit area. The number of grains
is dirctly dependent on number of panicles per
square meter and number of grains per panicle. It
might be due to higher uptake of N by CR Dhan 311
which led to a positive souce-sink gradient of photo-
synthesis translocation.  Simillar results were re-
ported by Coumarvel and Bhaskar (2010) and Gosh
et al. (2012). CR Dhan 311 rice variety have higher
protein content due to their genetic makeup. Breed-
ing programs have also developed rice srtains with
enhanced protein levels to improove nutritional
quality (Kusuma et al., 2020).

Yield and production economics

An economic analysis of the pooled data of two
years (Table 1) revealed that rice cv. CR Dhan 315
produced a higher grain yield of 41.62 q/ha which
was at par with rice variety CR Dhan 311 of 41.20 q/
ha followed by farmers variety Lalat with 38.24 q/
ha. This increase in yield is attributed to the cultivars
high genetic potential, better adaptability to the en-
vironment and effective utilization of inputs. The
enhanced yield is critical for farmers aiming to
maximize productivity per unit area (Kusuma et al.,
2020). It also revealed that rice cv. CR Dhan 315 wit-
nessed a higher gross returnof Rs. 84002/ha with a
benefit-cost ratio of 1.50 and a net return of  Rs
28002/ha as compared to farmers’ practice which
gave a net return of  Rs 20535/ha and B-C ratio of
1.38 (Samant, 2017). The higher gross return is di-
rectly linked to increased yield while the better net
return and B-C ratio indicates efficient input usage.

Protein Content: Estimation of Grain Protein
Content in rice

Micro-Kjeldahl method

Total Nitrogen content was determined by the

Table 1.

Practice Plant Tillers/m2 Grains/ Yield
Height(Cm) panicle (q/ha)

FP(Lalat) 92.5 244.7 1 88.71 38.24
TO1(CR Dhan 311) 107.5 262.38 94.28 41.20
TO2 (CR Dhan 315) 109.2 264.71 96.14 41.62
SEm± 0.73 1.12 1.21 0.43
CD (0.05) 2.23 3.47 3.73 1.34



S554 Eco. Env. & Cons. 32 (July Suppl. Issue) : 2026

method of FAO (1970). Exactly 200 mg of rice grain
was digested with concentrated sulphuric acid
followes by distillation using 5 ml of 4% boric acid
and 10 ml of  40 % sodium hydroxide solution and
titrated aganst standara 0.01 N hydrochloric acid
solution. Amount of nitrogen in the sample was cal-
culated using the following formula:

% N= (ml HCL in sample) - (ml HCL in blank) ×
normality of acid × 14.01 × 100/weight of sample
(mg)

Zinc (DTPA Extractable) Estimation: Atomic
absorption Spectrophotometer

Available zinc (Zn) in soil is determined by extract-
ing it with 0.005M Diethylene Triamine Pentaacetic
Acid (DTPA) buffered at pH 7.3, followed by mea-
surement using an Atomic Absorption Spectropho-
tometer (AAS) at 213.9 nm (Lindsay and Norvell,
1978).

Conclusion

Based on findings, it was concluded that CR Dhan
315 recorded higher grain yield, with higher tillering
capacity and B-C ratio. It was also found that pro-
tein content  CR Dhan 311 is higher in comparasion
to variety CR Dhan 315 and farmer’s variety Lalat.
Hence the lalat farmers can be recommended to
grow CR Dhan 311 in place of Lalat to fight against
malnutrition in the district.
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Table 2.

Practice Zinc content Crude protein Cost of Gross Net return B-C
(ppm)  content(%)  Cultivation return (Rs.) ratio

(Rs.)  (Rs.)

FP (Lalat) 16.3 7.87 54038 74573 20535 1.38
TO1(CR Dhan 311) 23.8 10.26 56000 79928 23928 1.42
TO2(CR Dhan 315) 19 8.21 56000 84002 28002 1.50


