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SUMMARY

Oat is a crucial fodder crop that supports small and marginal farmers in the Kachchh region
by providing more fodder in saline conditions and increasing income. It is a good source of protein,
fiber, and minerals in their green forage, and produce high-quality silage, hay, and excellent grazing
when grown with improved practices. To promote improved oat cultivation technology with high-
yielding varieties JHO 822 and JHO 2010-1, KVK Bhuj conducted 30 Frontline Demonstrations
(FLDs) across 12 hectares from Rabi 2020-21 to 2022-23 at different location of Kachchh Gujarat. The
three years’ data revealed that the average yield of JHO 2010-1 increased by 12.60%, from 254 q/ha
(existing practice) to 286 q/ha (improved practice). The average technology gap, extension gap, and
technology index for JHO 2010-1 were 20 q/ha, 32 q/ha, and 6.54%, respectively. For JHO 822, the
yield increased by 10.82% in demo plots over conventional practice with an average technology
gap, extension gap, and technology index of 59 q/ha, 40.67 q/ha, and 12.30%, respectively.
Economically, the demonstrations showed an increased net return of Rs. 35,900/ha with a benefit-
cost ratio (BCR) of 2.03 for JHO 2010-1, compared to Rs. 29,166.67 /ha and a BC ratio of 1.85 under
local practices. For JHO 822, the net return increased to Rs. 68,066.67 /ha with a BC ratio of 2.89,
compared to Rs. 59,466.67 /ha and a BC ratio of 2.73 for local practices. By conducting these FLDs,
the yield potential of the oat crop and the income level of the farming community can be significantly
improved.
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Oat (Avena sativa L.) is an annual herbaceous
crop of the Poaceae family, well-known for its high
green biomass productivity. Among cereals, oats
produce the greenest fodder while requiring minimal
irrigation (Ahmad et al., 2013). In India, oat is a unique
fodder crop grown during the rabi season due to their
high dry matter content, 7-10% protein content, disease
resistance, and suitability for silage production (Ahmad
et al., 2014). Oats are more palatable and softer than
wheat and barley, making their green fodder highly
preferred by all animals. Oat is a winter annual cereal
crop cultivated in northern India (Paul et al., 2022),
and it can be utilized as green fodder, hay, or silage. It
is also an energy-rich crop with excellent regeneration
ability and high dry matter content (Kumar et al.,
2010). Livestock production is the cornerstone of
Indian agriculture, accounting for 7% of the national
GDP and providing employment and primary income
for 70% of the rural population. India has the largest

livestock population (~520 million) globally,
representing approximately 15% of the world’s cattle
population (Neelar, 2011). To feed the current livestock
population, 1594 MT of fodder is required annually,
comprising 1025 MT of green fodder and 569 MT of
dry fodder (Datta, 2013). The industry faces several
challenges, including low productivity, high
commercial feed costs, low green fodder production,
limited dry fodder supply, and outdated technology.
Only 4.9% of India’s total cropped area is used for
cultivated fodder (Kumar et al., 1992).

According to the IGFRI Vision-2050 report,
India has a net deficiency of 35.6% in green fodder,
11% in dry agricultural waste, and 44% in feed. To
encourage farmers to produce forage crop seeds,
especially oats, new varieties with higher seed yield
potential should be introduced. The increased
nutritional demand for optimal animal performance has
pushed producers to select superior oat varieties and



combine them with good management practices to
produce high-quality fodder with higher yields (Kim
et al., 2006). Fodder crops are crucial for maintaining
the vast animal population and meeting the growing
demand for milk and meat from the increasing human
population (Jitendra, 2017). The nutritional
composition of fodder and feed directly impacts
livestock health and productivity. The success of any
dairy industry depends on the availability of nutrient-
rich fodder (Surje et al., 2015).

India’s fodder production is unevenly
distributed, influenced by cattle type, climate,
socioeconomic environment, and crop patterns. Cattle
and buffalo are often fed cultivated fodder, with some
gathered grasses and top feeds used as supplements
(Shashikala et al., 2017). States like Punjab, Haryana,
Uttar Pradesh, and parts of Madhya Pradesh, Orissa,
Bihar, and West Bengal grow oats. The Kachchh
district of Gujarat, with its coastal settings and
approximately 360 kilometers of west shoreline along
the Arabian Sea, offers opportunities for animal
husbandry development through its large grasslands.
Soil and water salinity, prevalent in the district, hampers
fodder production; however, oats can be an option
for green fodder under such conditions. Given this
context, the current study evaluated the quality and
productivity of different oat cultivars for use as fodder
in Gujarat’s coastal region.

MATERIALS  AND  METHODS

The experiment was conducted by ICAR-
CAZRI, Krishi Vigyan Kendra, Bhuj, during the rabi
seasons of 2020-21 and 2022-23 on farmers’ fields in
the Anjar and Bhuj talukas of Kachchh district. Thirty
farmers were selected from each village, resulting in
a total sample size of 300 farmers. The experiment
lasted three years and took place in ten adopted villages
of the Kachchh district in Gujarat’s Arid & Semi-arid
Zone.

The Kachchh region of Gujarat experiences a
hot to semi-arid climate, with temperatures reaching
39-45°C during May and June and dropping to 1-8°C
in December and January (Mangalassery et al., 2017).
During the rainy season, relative humidity can reach
85-90% in the coastal region and 65% elsewhere. The
average annual rainfall is 326 millimeters (1988-2018).
The total number of rainy days per year ranges between
12 and 20, with an average of 15 days (Dev et al.,
2020). According to soil testing reports from ICAR-
CAZRI KVK and the state department, the soils of the
Kachchh district are generally low in nitrogen, low to

medium in phosphorus, and medium to high in potash.
Similarly, iron and zinc levels are low throughout the
area. The soils in the study area were primarily saline
and alkaline, with pH, EC, OC, P2O5, Na, Ca, and
Mg values ranging from 7.60 to 9.20, 0.15 to 1.58
dS/m, 0.06 to 0.5%, 11 kg/ha to 34 kg/ha, 114 to 226
kg/ha, 118 to 220 me/l, and 33 to 50 me/l, respectively,
with sandy to sandy loam texture and low to medium
micronutrient and organic carbon content. For the
study, two blocks, Anjar and Bhuj junction, were
selected as they are primary areas where farmers
experience very low fodder yields due to the use of
low-yielding oat varieties and saline soil with poor
quality water. A total of 30 frontline demonstrations
were held across a 12-hectare area in various villages.
ICAR-CAZRI- KVK Bhuj introduced high-yielding oat
varieties like JHO 822 and JHO 2010-1 in
demonstration plots, comparing them to farmers’
existing practices of green fodder production.

In this study, data on fodder oat production
were collected from FLD plots as well as from local
practices commonly used by farmers in this region
on the same fields to investigate the differences
between potential and demonstration yields, extension
gap, and technology index. In demonstration plots,
critical inputs such as quality seed and improved
package of practices were demonstrated to farmers,
while existing practices were treated as local checks.
To compare the varietal performance, data on green
fodder yield were gathered separately from both
improved practices (IP) and farmers’ practices (FP).
The data were collected, tabulated, and analyzed using
statistical tools like frequency and percentage. The
extension gap, technology gap, and technology index
were calculated using the formulae provided by Samui
et al. (2000).

RESULTS  AND  DISCUSSION

Frontline Demonstration (FLD)

Frontline Demonstration is a new concept
developed by ICAR to demonstrate newly released
crop production technologies and their management
practices in farmers’ fields. The main objective of these
demonstrations is to showcase the effectiveness of
these new technologies.

Varietal Effect on Fodder Yield

ICAR-CAZRI Krishi Vigyan Kendra,
Kachchh-Bhuj, conducted frontline demonstrations on
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fodder oat using high-yielding varieties (JHO 2010-1
and JHO 822) with improved practices, pest control,
and enhanced knowledge and adoption of improved
practices across ten villages in the Kachchh district.
The results indicated (Table 1) that high-yielding
varieties produced an average additional yield of 32 q/
ha for JHO 2010-1 and 40.67 q/ha for JHO 822
compared to the local check (oat variety Kent). The
maximum average yield from the improved varieties
was 436.67 q/ha for JHO 822, followed by 314.67 q/
ha for JHO 2010-1. In the local check, yields were
254 q/ha and 375.33 q/ha, respectively. A percentage
increase in growth of 12.60% was observed for JHO
2010-1 and 10.82% for JHO 822. These findings align
with the research of Singh and Tetarwal (2022), Neelar
(2011), and Sheoran et al. (2017).

Gap Analysis

The data presented in table 1 showed that the
technological gap, which measures the difference
between demonstrated yield and potential yield, was
highest (26 q/ha) in 2022-23, followed by 21 q/ha in
2020-21 and 13 q/ha in 2021-22, with an average of
20 q/ha for JHO 2010-1. For JHO 822, the gap was
70 q/ha in 2020-21, 50 q/ha in 2021-22, and 57 q/ha
in 2022-23, with an average gap of 59 q/ha. These
gaps suggest that potential yields of improved
practices were not fully achieved due to varying field
conditions such as soil fertility, poor irrigation water
quality, pest infestations, and changing meteorological
conditions. Similar observations were made by Singh
and Tetarwal (2022) and Jitendra (2017).

The extension gap, which measures the yield
difference between demonstration plots and existing
farmers’ practices, ranged from 28 q/ha to 35 q/ha

for JHO 2010-1 and 37 q/ha to 45 q/ha for JHO 822.
The average extension gap was 32 q/ha for JHO 2010-
1 and 40.67 q/ha for JHO 822. To minimize this gap,
various extension approaches such as the adoption of
high-yielding varieties, training programs, and improved
agro-technologies are needed. These initiatives could
help farmers adopt new and improved production
technologies, thereby reducing the extension gap. The
findings of Tetarwal and Singh (2020) and Jitendra
(2017) support these conclusions.

The technology index, which shows the
percentage ratio of the technological gap to potential
yield, demonstrates the viability of advanced
technologies in farmers’ fields. The highest technology
index value was 14.37% for JHO 822, while the lowest
was 10.53% in 2021-22, followed by 8.50% for JHO
2010-1 in 2022-23. During the three-year FLD
program, the average technology index for the oat
crop was 12.30% for JHO 822 and 6.54% for JHO
2010-1. Similar results were found by Tetarwal and
Singh (2020) and Singh and Tetarwal (2022).

Economic Performance

The economic data from the frontline
demonstrations (Table 2 and Fig. 2) showed the cost
of cultivation, gross return, net return, and benefit-
cost ratio (BCR) of the oat crop under improved
practices and existing farmers’ practices. The average
cost of cultivation was higher for improved practices
(Rs. 35,600/ha and Rs. 35,933.33/ha) for JHO 2010-
1 and JHO 822, respectively, compared to local
practices (Rs. 34,333.33/ha and Rs. 34,366.67/ha).
The demonstration plots recorded significantly higher
average gross returns (Rs. 71,500/ha and Rs.
104,000/ha) compared to farmers’ practices (Rs.

TABLE  1
Yield of oat as influenced by improved technologies over local practice

Year Variety Demo plot Yield (q/ha) Local Add. yield Increased in Ext. gap Tech. gap Tech.
(q/ha) over local yield over (q/ha) (q/ha) index

Max. Min. Mean (q/ha) local (%) (%)

2020-21 JHO 2010-1 315 290 285 250 35 14.00 35 21 6.86
JHO 822 435 392 405 368 37 10.05 37 70 14.37

2021-22 JHO 2010-1 324 288 293 260 33 12.69 33 13 4.25
JHO 822 447 412 425 380 45 11.84 45 50 10.53

2022-23 JHO2010-1 305 274 280 252 28 11.11 28 26 8.50
JHO 822 428 383 418 378 40 10.58 40 57 12.00

Mean 375.7 339.8 351.0 314.7 36.33 11.71 36.33 39.50 9.42
S.D. 67.37 62.12 71.61 66.67 5.85 1.46 5.85 22.69 3.65
S. Em± 27.50 25.36 29.24 27.22 2.39 0.59 2.39 9.26 1.49
C.V. (%) 17.93 18.28 20.40 21.19 16.11 12.44 16.11 57.44 38.73
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63,500/ha and Rs. 93,833.33/ha), with average BCRs
of 2.03 and 2.89 for JHO 2010-1 and JHO 822,
respectively, compared to 1.85 and 2.73 for farmers’
practices. The additional cost of cultivation for
improved practices was Rs. 1,266.7/ha for JHO
2010-1 and Rs. 1,566.7/ha for JHO 822, with an
additional net return of Rs. 6,733.3/ha and Rs. 8,600/
ha, respectively. These findings are consistent with

those of Tetarwal and Singh (2020) and Singh et al.,
(2019).

CONCLUSIONS

Frontline demonstrations on oats have proven
to be an effective method to convince not only
participating farmers but also neighbouring farmers
of the benefits of improved practices. To close existing
gaps, joint extension initiatives are needed to enhance
the adoption of location- and crop-specific technologies
among farmers. The economic feasibility of the
demonstrations, indicated by a significant benefit-cost
ratio, has persuaded farmers to implement these
interventions. Successful implementation of frontline
demonstrations and various extension activities, such
as training, field days, and exposure visits, can facilitate
the horizontal distribution of better technologies.
Farmers have shown a strong interest in planting these
high-yielding oat varieties in upcoming seasons.

REFERENCES

Ahmad, M., G. Zaffar, Z. A. Dar, and M. Habib, 2014 : A
review on oat (Avena sativa L.) as a dual-
purpose crop. Sci. Res. Essays, 6: 590-595.

Ahmed, S., A. Roy and A. B. Majumdar, 2013: Correlation
and path coefficient analysis for fodder and grain
yield related traits in oats (Avena sativa L.). Ann.
Biol., 29: 75-78.

Datta, D. 2013: Indian fodder management towards 2030 :
A Case of Vision or Myopia. Int. J. Manage Soc.
Sci. Res., 2: 33-41.

Dev, R., M. Sureshkumar and S. Kumar, 2020 : Collection,
characterization, conservation and utilization of

TABLE  2
Economics of fodder oat as affected by improved production technologies over local practice

Year Variety Total cost of cultivation Gross returns Net returns B:C Addi. Addi
(Rs.) (Rs./ha) (Rs./ha) ratio cost of net

cultiv- returns
IP FP IP FP IP FP IP FP ation (Rs.)

(Rs.)

2020-21 JHO-2010-1 35200 33700 71250 62500 36050 28800 2.02 1.85 1500 7250
JHO 822 35500 33900 101250 92000 65750 58100 2.85 2.71 1600 7650

2021-22 JHO-2010-1 35700 34500 73250 65000 37550 30500 2.05 1.88 1200 7050
JHO 822 36000 34200 106250 95000 70250 60800 2.95 2.78 1800 9450

2022-23 JHO-2010-1 35900 34800 70000 63000 34100 28200 2.01 1.81 1100 5900
JHO 822 36300 35000 104500 94500 68200 59500 2.88 2.70 1300 8700

Mean 35767 34350 87750 78667 51983 44317 2.46 2.29 1416.7 7667
S.D. 388.16 508.9 17903.2 16666.3 17709.8 16635.1 0.48 0.49 263.9 1258.8
S. Em± 158.46 207.8 7308.96 6804.0 7229.98 6791.3 0.19 0.20 107.8 513.9
C.V. (%) 1.09 1.48 20.40 21.19 34.07 37.54 19.4 21.2 18.6 16.4

Fig. 1. Average fodder yield of improved variety compared with
farmers' practice.

Fig. 2. Average net returns of improved variety compared with
farmers' practice.

96 SINGH,  TETARWAL,  DEV,  NAUTIYAL  AND  ANAND



Cordia sinensis  Lam.: An underexploited
multipurpose fruit species of hot arid regions.
Plant Genet. Resour.: Characterisation Util.,
18(6): 427-436. doi:10.1017/S14792621200
00453.

IGFRI, 2015 : Vision 2050, Indian Grassland and Fodder
Research Institute, Jhansi (U. P.), India. pp. 1-
25. http://krishi.icar.gov.in/jspui/handle/
123456789/877.

Jitendra, 2017: How fodder crisis rendering livestock is
vulnerable, published online at https://
www.downtoearth.org.in/cover age/agriculture/
drought-of-fodder-52671.

Kim, J.D., S. G. Kim, S. J. Abuel, C. H. Kwon, C. N. Shin, K.
H. Ko and B. G. Park, 2006 : Effect of location,
season and variety on yield and quality of forage
oat. Asian-Aust. J. Anim. Sci., 19: 970-977.

Kumar, A., R. K. Arya and S. K. Pahuja, 2010 : Effect of
cutting and fertilizer management on seed
quality parameters of oat (Avena sativa L.).
Forage Research, 35: 198-200.

Kumar, A., S. K. Rajpali and D. P. Handa, 1992 : Estimation
of forage yield in oats (Avena sativa L.) by
sampling methods. Crop Research. (Hisar), 5:
370375.

Mangalassery, S., D. Dayal, A. Kumar, K. Bhatt, D. R.
Nakar, A. Kumar, J. Singh and A. Misra, 2017 :
Pattern of salt accumulation and its impact on
salinity tolerance in two halophyte grasses in
extreme saline desert in India. Indian J. Exp.
Biol., 55: 542-548.

Neelar, A. 2011: Response of oat genotypes to seed rate
and nitrogen levels on forage yield and quality
under irrigation. M.Sc. (Ag) thesis submitted to
Department of Agronomy, College of agriculture,

Dharwad, University of Agricultural Sciences,
Dharwad, India.

Paul, P.S., G. Nanda and Nilanjaya, 2022 : Plant growth
regulators for increasing yield, nutrient uptake
and production economics of fodder oat. Forage
Research, 48: 196-200.

Samui, S.K., D. K. Roy, A. K. Mandal and D. Saha, 2000 :
Evaluation of Front-Line demonstration on
groundnut. Journal of Indian Society of Costal
Agriculture Research, 18: 180-183.

Shashikala, T., R. Susheela, R. B. Naaiik, M. Shanti, K. B.
S. Devi, V. Chandrika and B. Murali, 2017 : Forage
resources of Telangana state and research
technology for enhancing fodder production.
Int. J. Econ. Plants, 4: 162-169.

Sheoran, R. S., J. Satpal, U. N. Joshi, B. S. Duhan, P.
Kumari, S. Arya and D. S. Phogat, 2017 :
Agronomic evaluation of oat (Avena sativa L.)
genotypes for forage yield, quality and
economics under varying levels of nitrogen.
Forage Research, 43: 35-38.

Singh, T. and A. S. Tetarwal, 2022 : Cluster Frontline
Demonstrations (CFLDs): An effective approach
to increase the productivity of mustard in arid
zone of Gujarat, Annals of Agriculture Research.
New Series, 43: 21-59.

Surje, D. T., S. D. Barma, S. B. Satpute, V. A. Kale, A. Das and
D. K. De, 2015 : Variability and cause effect analysis
for fodder and grain yield characters in oat (Avena
sativa L.) genotypes. Forage Res., 41: 85-91.

Tetarwal, A.S. and T. Singh, 2021 : Evaluation of cluster
frontline demonstrations (cFLDs) on the
productivity of kharif groundnut in Kachchh
district of Gujarat. Annals of  Agricultural
Research, 42: 451-457.

EVALUATION  OF  FODDER  OAT  THROUGH  FLDs 97


