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Performance evaluation of Vegetable cow pea Variety Arka
Garima for enhancing productivity in Northern Telangana zone,
India

Abstract

In Northern Telangana, vegetable cowpea is a favored crop due to its nutritional value and culinary uses, but
growers face challenges with varieties and yields and a lack of seed availability. To address these issues, our
KVK trails promoting the high-yielding Arka Garima variety trailwere conducted by KVK, Jammikunta in
consecutive years of 2021-22 and 2022-23. The study aimed to bridge technology gaps and enhance yields to
improve farmer’s income. Data were collected from farmer cum members of FPOs- and individual
farmer’sstudies. The trails were incorporated with drip irrigation and withoutidrip irrigation in some
farmer’sfields. The results indicated significant improvements in agricultural produetivity. and economic returns
for the demonstration plots compared to traditional practices. The demonstration plotsachieved an average yield
of 15.5t /ha, a substantial increase over the 12.0 t ha-1 yield from check. plots, reflecting a 29.08% yield
increase. The cost of cultivation was also lower for the demo plots,‘averaging Rs. 37,050.00 ha-1, compared to
Rs.44,700.00 ha-1 for the check plots. Consequently, economic.returns:were higher with average gross returns
of Rs.2, 32,500ha-1 and net returns of Rs. 1, 95,450 ha-1 for demo plots. The benefit-cost ratio for demo plots
averaged 1:5.2 significantly outperforming the 1:3.02 ratio for check plots. It/indicates the need for improved
extension services, farmer training and better dissemination of best practices.Targeted interventions could
further enhance productivity and profitability fully realizing the potential of the Arka Garima variety.
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Introduction:

Arka Garimavegetable cowpea wasreleased by Indian Institute of Horticultural Research, Bengaluru, in
2006.Plants are tall, photo-insensitive. Pods are light green, long, thick, round, fleshy and stringless. Suitable for
vegetable purposes. Tolerant to heat and low moisture stress.Derivative of the cross T.U.V.762 x V.uniquiculata
sub sp.sesquipedalis Developed by back cross and pure line selection. Plants are tall, vigorous, and bushy, with
small vines and photo-insensitive. The leaf colour is light green. The flower colour is purple. Pods are light
green, long, thick, round, fleshy and stringless. Duration 90 days. It is also known as black-eyed pea or southern
pea etc. and has multiple uses like food, feed, forage, fodder, green manuring and vegetables. Cowpea seed is a
nutritious component in the human diet, and cheap livestock feed as well. Both the green and dried seeds are
suitable for canning and boiling as well. For fewerlandholders best crop is cowpea, which gives a high yield in
very less days, so Crop Diversification with Vegetable Cowpea improves productivity, resource-use efficiency,
soil and human:health (Sudhir Kumar) Rajpoot and D S Rana, 2016(1). With cow pea cultivation we can reach
Soil and water conservation; Soil and water are the most precious natural resources which need to be conserved
and utilized ‘most efficiently for sustainable agriculture explained by Sudhir Kumar Rajpoot and D S
Rana,2016(1). Degradation of soil through water and wind erosion is a serious environmental problem that
threatens ecosystem health. There is a scope for development of cultivars with multiple resistances to biotic
and abiotic stresses is an important current breeding objectives in vegetable cow pea
(J.D. Ehlers,A.E. Hall,1997)(2), it gives good yield with recommended dose of fertilizer
application, Even though cowpea, a leguminous crop, as theability to fix
atmospheric nitrogen, it requires a starter dose of nitrogen for early growth
andestablishment (Russell, 1961)(3). The trail and farmer’s field mostly followed flood
irrigation in ridge and furrow method but better performance of micro-sprinkler
method of irrigation was probably due to the favorable micro-climatic conditions,

availability of uniform and adequate moisture for plant growth and keeping the soil



structure loose and friable which was conducive to good aeration resulting in the
bettergrowth and partitioning of DMP (Dabhi et al,1998)(4). Moreover that
differential micro sprinkler irrigations significantlyinfluenced the days to 50 per cent
flowering. The treatment micro sprinklersattained 50 percent floweringearlier  and
recorded maximum number of pods per plant.lt is the suitable and suggestible crop
Under climate resilient agriculture for its lesser crop period, heat Tolerant,drought
tolerant and less moisture stress (IIHR,Bengaluru) and there are many promising
varietiesavailablefor crop diversification in India for vegetable purpose are Pusa Rituraj, Pusa
Phalguni, Pusa Dofasli, Pusa Barsati, V 240, V 16, Gujarat cowpea 1, Gujarat cowpea 2, K 11, K 14,

GC 3, FS 68, Swarna (V 38), Gomti, Krishnamani (PTB 2), Kanakmani (PTB 1), Co 1, Co 2, Co 3,
Co 4, V16 (Amba), S 228, S 448, JC 5 and SU 88.

Materials and methods:

The present study was carried out by Krishi Vigyan Kendra (KVK), Jammikunta Karimnagar District, for two
consecutive years from 2021- 22 to 2022-23 in the farmers field in different locations of erstwhile Karimnagar
and Peddapalli districts of Northern Telangana state. The trail demonstration began with a benchmark survey in
different villages in the district. Diversified information was collected through agricultural extension officers
and farmerspracticing cow pear growers in the districts. Secondary information was.collected from Mandal
horticultural officers, experienced vegetable growers, vendors of rythubazars;.and other key stakeholders in the
vegetable cowpea (Poshadri et al., 2020)(5). Identified issues included traditional cultivation methods with
intensive inputs, inadequate fertilizer usage, insufficient plant protection measures, and high cultivation costs
leading to reduced profits. So KVK, Jammikunta initiated on farm testing study,to promote the adoption of the
high-yielding, early harvesting Arka Garima variety.Production:.costs, yields, and economic metrics from
OFTfarmers and other farmers' plots were collected for,comparison. The study evaluated yield, cultivation costs
and net returns including the benefit-cost ratio to gauge the impact of the OFT on Vegetable cowpea cultivation
practices and economic outcomes. A total of 8 farmers actively. involved in cowpea cultivation were selected
consisting of 8 participants from demonstration groups across 6 villages and 6 non-participating farmers
(check). On-farmtrialsfocusing on the cowpea Arka Garima variety were carried out during the Kharif seasons
from 2021- 22 to 2022-23, implementing. comprehensive package practices outlined in Table 1. Both
participant and non-participant groups were equally represented for data analysis and interpretation. The
technology index, denoting the technical, viability resulting from on-farm trails, was employed in the efforts to
promote the Arka Garima variety in the Northern Telangana Zone. The evaluation encompassed assessments of
technology and extension gaps, the technology index (Sagar and Chandra, 2004)(6). Applied FYM 25
t/ha, Azospirillum and Phosphobacteria 2 kg /ha'and N 25 kg and P 50 kg/ha for irrigated crop. Apply FYM at
12.5t/ha and N 12.5 and P 25 kg/ha for rainfed crops.Fertilizers can be applied in several split doses at
fortnightly intervals. Apply.25kg Zn'SO4, and 10kg borax as soil application basally for demonstrations.

Table 1: Performance evaluation of the of vegetable cowpea var. Arka Garima

Name of KVK PRAKASAM KRISHI VIGYAN KENDRA

Crop and Variety Vegetable cow pea —Arka Garima

Locations Jammikunta, Edulagattepalli,Gopalpur ,Mallannapalli and Peddapalli
Background information about Irrigated medium black soils

farmer field

No of trials /No of farmers/area 6 locations with 12 farmers -2.4 Ha

Details of technology demonstrated e |IHR variety

e Derivative of the cross T.U.V.762 x V.uniquiculata sub

sp.sesquipedalis Developed by back cross and pure
selection.

line

e Plants tall, vigorous, bushy, with small vines and photo

insensitive.
e Leaf colour light green.

e Flower colour purple. Pods are light green, long, thick, round,

fleshy and stringless.
e Suitable for vegetable purposes.



e Tolerant to heat, drought and low moisture stress.

CHECK :FARMER’s Practice Local variety cowpea

Thick green in color and susceptible to mosaic virus

RESULTS AND DISCUSSION:

The provided data set (Table 2) offers a comparative analysis of the promotion of the Arka Garima variety
through OFT in the Northern Telangana zone of India through on farm testing plots (Demo) versus check plots
(farmers practice) over two consecutive years (2021-22 and 2022-23). The key parameters evaluated include
yield (kg ha-1), cost of cultivation (Rs. ha-1), and gross returns (Rs. ha-1), net returns (Rs. ha-1 ), and the
benefit-cost (B: C) ratio. This analysis aims to determine the effectiveness of the:demonstration plots in
improving productivity and economic returns compared to traditional practices represented:by the check plots.
The demonstration plots reported a yield of 155Q ha-1 , significantly higher than the check plots, which
produced 120 Q ha-1.During the year 2022—-23. This represents an increase of approximately 29.00 % in yield
due to the improved variety of Arka Garima over hybrids cultivated by traditional practices. The trend of higher
productivity during the year 2022-23 in the demonstration plots continued with a yield.of 155Q ha-1 compared
to 142Q ha-1 in the check plots, marking an increase of approximately 29.16 % which is0.16 % higher than the
previous year 2021-22. Lamptey and Koomson (2021)(7)have demonstrated similar yield increase in tomato
crop in demonstrations. The average yield over the two years was 148.5 Q ha-1 for the demo plots and 115Q kg
ha-1 for the check plots. This consistent increase in yield indicates that the practices employed in the
demonstration plots significantly enhance crop productivity. The cost of cultivation for the demo plots, using
Arka Garima was Rs. 34825.00 ha-1, slightly lower than the Rs. 42600.00 ha-1 for the check plots where private
hybrids were used as seed material. This suggests that the demo plots not only achieved higher yields but also
managed to do so at a reduced cost during the year 2021-22. The cost of cultivation for the demo plots during
the year 2022-23 increased to Rs. 44700.00 ha-1', while theicheck plots incurred a cost of Rs. 34825.00 ha-1 .
Although the demo plots experienced a slight increase in costs, they remained lower than the check plots. The
average cost of cultivation over the two years was Rs. 34825(00 ha-1 for the demo plots and Rs. 42600.00 ha-1
for the check plots. The lower cultivation costs in the demo plots indicate more efficient resource use and cost
management. The gross returns during the year 2022-23 for the demo plots were Rs. 232500.00 ha-1
substantially higher than the Rs, 170400.00-ha-1 for the check plots. Consequently, the net returns for the demo
plots were Rs. 195450.00 ha-1 compared to:Rs. 137800.00 ha-1 for the check plots, showing a significant
advantage for the demo plots. The demo plots again outperformed during 2022-23 with gross returns of Rs.
166625.00 ha-1 compared to Rs. 113400.00 ha-1 for the check plots.

The net returns for-the demo plots were Rs. 166625.00 ha-1 significantly higher than the Rs. 113400 .00 ha-1 for
the check plots. Over the two years; the average gross returns were Rs. 201450.00 ha-1 for the demo plots and
Rs. 156000 ha-1.for the check plots. The average net returns were Rs.166625.00ha-1 for the demo plots and Rs.
133850.00'ha-1 for the check plots (Table 2). These figures highlight the superior economic performance of the
demonstration. plots. The Benefit-Cost (B: C) ratio is a critical indicator of economic efficiency, reflecting the
return on investment for every unit of currency spent. The benefit-cost (B: C) ratio is a critical indicator of
economic efficiency, reflecting the return on investment for every unit of currency spent. The B: C ratio for the
demo plets was 5.2:"1 significantly higher than the 3.02:1 for the check plots during 2022-23. This indicates
that the demo plots generated Rs.1:9.4 for every rupee spent, compared to Rs. 5.32:1 for the check plots. Similar
results were reported in mustard by Sagar and Chandra (2004)(9)in frontline demonstration.

The demo plots maintained a higher B: C ratio of 5.2:1 while the check plots had a ratio of 3.02:1 during 2022-
23. The average B: C ratio over the two years was 9.4:1 for the demo plots and 5.32:1 for the check plots. This
consistently higher B: C ratio for the demo plots underscores their superior economic efficiency and
profitability.

Table 2: Evaluation of the performance of vegetable cowpea var Arka Garima in northern Telangana
zone

Parameters

Performance of technology vis-a-vis Local check (Increase in productivity and returns)



Used Yield (g/ha) Gross cost Gross Net income B:C ratio

Practice (Rs/ha) income (Rs/ha
(Rs/ha)
2022-23 Farmer practices 120 44700.00 180000.00  135300.00 1:3.02
Demonstration 155 37050.00 232500.00  195450.00 1:5.2
% Increase 29.16
2021-22 Farmer practices 110 40500.00 132000.00 91500 1:2.3
Demonstration 142 32600.00 170400.00 137800 1:4.2
% Increase 29
Average Farmer practices 115 42600.00 156000.00  113400.00 1:5.32
Demonstration 148.5 34825.00 201450.00  166625.00 1:9.4
% Increase 29.08

CONCLUSION

The promotion of the vegetable variety Arka Garima through on farm testing (OFT) in the Nerthern Telangana
zone has demonstrated significant improvements in agricultural productivity and,economic returns compared to
traditional farming practices. The data from the years 2021-22 and 2022-23. clearly illustrate that the
demonstration plots outperformed the check plots across all key metrics, including yield, cost of cultivation, net
returns, and benefit-cost (B:C) ratio. The yie-ld from the demonstration plots was consistently higher, with an
average vield of 148.5 Qha-1 compared to 115Q ha-1 for the check plots. This represents an average increase of
29.0 % in 2021-22and 29.08 % in 2022-23, highlighting the superior productivity of the Arka Garima variety.
The cost of cultivation was also lower for the demo plots, averaging Rs.34825.00 ha-1 over two years compared
to Rs. 42600.00 ha-1 for the check plots, indicating more efficient resource use. Economic returns were
significantly better for the demo plots, with average.gross returns of ‘Rs. 201450.00 ha-1 and net returns
0fRs.166625.00 ha-1, compared to Rs.13560.00 ha-1‘and Rs. 13400.00 ha-1 for the check plots, respectively.
The B:C ratio for the demo plots was 1:9.4, substantially higher than the 1:5.32 for the check plots,
emphasizing their superior economic efficiency and profitability. In.conclusion, while the Arka Garima variety
has shown clear advantages over traditional varieties and practices, realizing its full potential will require
concerted efforts to enhance agricultural practices and technology adoption among farmer.

Disclaimer (Artificial intelligence)
Option 1:

Author(s) hereby declare that NO generative Al technologies such as Large Language Models
(ChatGPT, CORILOT,.etc.) and text-to-image generators have been used during the writing or editing
of this manuscript.

Option 2:

Author(s) hereby declare that generative Al technologies such as Large Language Models, etc. have
been used during the writing or editing of manuscripts. This explanation will include the name,
version, model, and source of the generative Al technology and as well as all input prompts provided
to the generative Al technology

Details of the Al usage are given below:
1.

2.



References:

1.Sudhir Kumar Rajpoot and D S Rana “Crop diversification with vegetable cowpea” ICAR-Indian
Agricultural Research Institute, April 2016,Indian Farming 66(1): 05-09

2.J.D. Ehlers, A.E. Hall, *“Cowpea (Vigna unguiculata L. Walp.)” Field Crops
Research,Volume 53, Issues 1-3,, July 1997, Pages 187-204

3.Russell E' W 1961 “Soil conditions and plant growth” 9th edition. Longmans, pp
704.

4. Dabhi, B.M., Patel, J.C. and Solanki, R.M. 1998. “ Re-sponse of summer green gram to irrigation
methods andvarying moisture regimes” Legume Res. 21: 96-100

5.Poshadri A, Praveen Kumar Y, Sunil Kumar M, Shiva Charan G, Raghuveer M, Ramadevi A. Livelihood
through goat farming in the tribal hamlets of Adilabad district. Indian Farming. 2020;:70(07):31-35.

6.Sagar RL, Chandra G. “Evaluation of frontline demonstrations on mustard in:Sunderban- West Bengal”
International Journal of Research in Agronomy, Indian Journal of Extension.Education. 2024;40:96-97.

7.Lamptey S, Koomson E. “The Role of Staking and Pruning Methods on Yield and Profitability of Tomato
(Solanum lycopersicum L.) Production in the Guinea Savanna Zone.of Ghana”. Advances in Agriculture. 2021;
557-567:7.

8.Anonymous TS. Horticulture department. District wise area and production of horticultural crops; c2023.
https://horticulture.tg.nic.in

9.Yogesh Pawar,L R Varma, Piyush Verma, Manoj Vinay Kulkarni “Varietal performance of cowpea
(Vigna unguiculata L.) against growth, seed yield and quality attributes”January 2016 Ecology Environment and
Conservation 22(3):579-582

10.FA Nkaa, F.A., Nwokeocha, O.W., and. lhuoma.“Effect of Phosphorus fertilizer on growth and yield of
cowpea (Vigna unguiculata), IOSR Journal of Pharmacy and Biological Sciences (IOSR-JPBS) e-ISSN: 2278-
3008, p-ISSN: 2319-7676. Volume 9, Issue 5 Ver. IV (Sep -Oct. 2014), PP 74-82.

11.J. A. Adediran,L. B. Taiwo,M. O, Akande,R. A. Sobulo&O. J. Idowu “Application of Organic and Inorganic
Fertilizer for Sustainable Maize and Cowpea” Yields in Nigeria Pages 1163-1181 | Published online: 14 Feb
2007

12.Madhavi K, Uma Jyothi K and Nageswara Rao M B “Evaluation of VVegetable Cowpea (Vigna unguiculata
L. Walp) Varieties For High.Yield in Coastal Andhra Pradesh”, The Andhra Agric. J 61(2): 394-398, 2014

13.Kavitha M.P,Balakumbahan R ,Prabukumar G “Effect of foliar spray and fertilizerlevels
on growth and yield of vegetable cow pea(Vigna unguiculata (L.)”Indian Journal of
Agriculture Research ,2019,Volume-53,issue 6,Pages-745-748.

14.V. Geetha and Kuruvilla Varughese “RESPONSE OF VEGETABLE COWPEA TO NITROGEN
AND POTASSIUM UNDER VARYING METHODS OF IRRIGATION”, Journal of Tropical
Agriculture 39 (2001) : 111-113

15.Mini, C.L. 1997. “Response of vegetable cowpea (Vigna sesquipedalis (L) Fruw) to phosphorus
under varying moisture levels and plant density”. M.Sc.(Ag.) thesis, Kerala Agricultural University,
Trichur, pp. 165

16.Russell, E.W. 1961.“ Soil Conditions and Plant Growth” 9th ed., Longmans Green and Co.,
London, pp. 530



17.Sudhir Kumar Rajpoot and D S Rana “Crop Diversification with Vegetable Cowpea for improving
productivity, resource-use efficiency, soil and human health” Indian Farming 66(1): 05-09; April
2016

18.Namgju D. 1979. “Effect of density, plant type, and season on growth and yield of cowpea”. J.
Amer. Soil Hort. Sci. 104:466-470.

19.Mittal S.P, Dabes BS, Thomas YA 1980. “Evaluation of genoplasm of vegetable cowpea for
selecting desirable stocks”. Indian J. Agric. Sci. 50:323-326

20.Abayomi, Y. A. and Abiboye, T. O. (2009). “Evaluation of cowpea genotypes for soil moisture
stress tolerance underscreen house conditions”. Afr. J. Plant Sci., 3(10): 229-237.

21.Nair Reena, Mehta A.K. “Effect of Phosphorus fertilizer on growth and yield of cowpea (Vigna unguiculata),
IOSR Journal of Pharmacy and Biological Sciences” Indian Journal of Agricultural Research, 2014, Volume :
48, Issue : 4,(247- 257)

22.Kashirad A A, Bassiri A and Kheradnan M 1978 Response of cowpea to.applications of P
and Fe calcareous soils. Agron. J. 70, 67-70.



