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ABSTRACT
The present study was carried out at farmers’ field of Ri-Bhoi district of Meghalaya to test the effect
of integrated nutrient management with vermi-compost for yield improvement of capsicum (Capsicum
annuum L.) and its effect on soil nutrient status. The experiment was conducted by using 3 treatments:
T1: Vermicompost @ 1.0 t/ha + 50% RDF (RDF: N: P,O.: K 0::120: 80: 60 kg/ha), T2: Vermicompost@
2.0 t /ha + Lime @ 500kg/ha + 2% urea spray at branching & pod initiation stage, T3: Farmers’ practice
(imbalance fertilizer with N: P,O: K O:: 40:25:15 kg/ha) with 5 replications following randomized
block design during 2016 and 2017. From the results it was revealed that Vermicompost @ 1.0 t/ha +
50% RDF showed significant increase in fruit yield i.e., 132 g/ ha and B.C ratio of 2.98 followed by
Vermicompost@ 2.0 t /ha + Lime @ 500kg/ha + 2% urea spray at branching and pod initiation stage (108
g/ha yield, B.C ratio 2.25) and farmers’ practice (86 g/ha yield, B.C ratio 2.10). Moreover, improved soil
nutrient status was achieved in T1 followed by T2 and T3. There was an increase of 123.16 % in organic
carbon, 123.76 % nitrogen, 131 % available phosphorus and 169.07 % potassium recorded in the soil
after the harvest of the crop as compared to initial stage of soil before the implementation of Treatment 1.
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INTRODUCTION

North East India is the region of amazing
natural beauty with wonderful hills and valleys and
the integration of different culture and tradition.
Meghalaya is one of the Hilly State of North East
India. It receives heavy rainfall almost all round
the year and its suitable agro-climatic conditions
prevailing in the area makes Meghalaya favourable
for the cultivation of vegetables throughout the year
(Bordoloi, 2021a). The cultivation of capsicum
crop is gradually rising in the hilly areas of North
Eastern region. The cultivation of capsicum is being
commercialized and it is spread to almost all the
parts of the Meghalaya because of its good price
achieved from the neighbouring states too. The
productivity of capsicum crop is less in this area
due to improper soil nutrient management as well as
other intercultural operations. Furthermore, farmers

of this hilly region use the chemical fertilizer and
pesticides in very low quantity and prefers to grow
the crop by putting the locally available manure
only due to unawareness of modern technology
(Bujarbaruah, 2004, Sanjay-Swami, 2020). The
farmers get lower yield of crop due to improper
soil fertility management in Meghalaya (Bordoloi,
2021b, Sanjay-Swami, 2019).

The productivity of crops and soil nutrient
status can be increased through integrated use of
inorganic fertilizers and organic manure in the hill
agro ecosystem of Meghalaya (Bordoloi and Islam,
2020, Sanjay-Swami and Singh, 2020). The organic
carbon, available nitrogen, phosphorus and
potassium status of soil can be increased through
integrated application of inorganic fertilizers and
organic manure (Baishya et a/, 2015). Due to the
occurrence of heavy rainfall in this area, the high
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soil acidity is experiencing in this region which
also affects the crop productivity (Bordoloi, 2020;
Bordoloi, 2021c; Sanjay-Swami et al, 2020).
Vermicompost can be utilized successfully to
improve the soil physical and chemical properties
and for productivity enhancement of crops (Kumar
et al, 2020; Rajkhowa and Kumar, 2013; Rajkhowa
et al, 2019; Bordoloi, 2021d). Moreover, capsicum
crop requires a high amount of nutrients and
therefore integrated nutrient management approach
is very much effective for improvement of soil health
and productivity of capsicum. So, considering the
above in view the present study was carried out
during 2016 and 2017 at five different farmers’ field
of Ri-Bhoi district of Meghalaya to test the effect
of integrated nutrient management with vermi-
compost in yield improvement and economics of
capsicum (Capsicum annuum L.) along with soil
nutrient status.

MATERIALS AND METHODS

The Ri-Bhoi district lies between the North
Latitudes 25.15" and 26.15 and East Longitudes
91.45 and 92.15'. The total area of Ri-Bhoi district
is 2378 sq. km with a total population of 2, 58,840
(Anonymous, 2011). The area falls under humid
subtropical with an average rainfall of 1000mm
to 2500 mm. The study area covers three villages
namely Khweng, Kdonghulu and Kyrdem and
falls between the altitudes of 823 to 898 amsl. The
total area covers for the on farm testing was 0.5
ha. The soil of the experimental site was found to

be sandy loam and acidic in reaction. The variety
taken for the experiment was California wonder.
The experiment was conducted by following 3
treatments like T1: Vermicompost @ 1.0 t/ha +
50% RDF (RDF: N: P,O,: K,0::120: 80: 60 kg/ha),
T2: Vermicompost@ 2.0 t /ha + Lime @ 500kg/ha
+ 2% urea spray at branching & pod initiation stage,
T3: Farmers practice (imbalance fertilizer with N:
P,O,: K,O:: 40:25:15 kg/ha) with 5 replications
following randomized block design. The chemical
properties of vermi-compost used in the experiment
are presented in the Table 1. The farmers were
trained in vermi-composting technology, capsicum
cultivation and about soil fertility management. The
data related to yield parameters and soil fertility
status were collected from all the plots before and
after the implementation of the programme. The
economics of the experiment was also analyzed for
proper conclusion of the experiment.

Table 1. Chemical properties of vermi-compost
used in the present investigation

Property Value (%)
Organic Carbon 10.3
Nitrogen 2.75
Phosphorus 1.88
Potassium 1.98
Calcium 1.29
Sulphur 0.35
Magnesium 0.38

Table 1. Yield of Capsicum and Economics under the Agro-ecosystem of Meghalaya.

Av.  Yield | Per cent Avg. Gross | Avg. Gross | Avg. Net income | BCR

Treatment (q/ha) cost (Rs/ha) return (Rs/ha)
(Rs/ha)

T1 132 153.49 88444 264000 175556 2.98
T2 108 125.58 96086 216,000 119914 2.25
T3 86 FP 82000 172,000 90000 2.10
CD (pd” 0.05) 7.13
%= % increase in yield over control
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RESULTS AND DISCUSSION

Crop Yield and Economics Analysis

It was revealed that the application of
vermicompost @ 1.0 t/ha + 50% RDF (RDF: N:
P,O.: K 0:120: 80: 60 kg/ha gave significantly
higher yield (at 5% level of significance) of capsicum
followed by vermicompost@ 2.0 t /ha + Lime @
500kg/ha + 2% urea spray at branching and pod
initiation stage and farmers’ practice. There was a
153.49 per cent yield improvement in T1 compared
to T3 and 125.58 per cent yield improvement in T1
compared to T3 i.e., farmers’ practice where they
used imbalanced Fertilizers. Similar results of yield
improvement on rabi onion by application INM
were achieved by Dhillon and Singh (2019).

The input and output cost of products exist
during the period of demonstrations were taken for
calculating the cost of cultivation, net return and
benefit cost ration show in Table 2. The highest B.C
ratio was recorded in the T1 i.e. Vermicompost @
1.0 t/ha + 50% RDF (RDF: N: P,O.: K,0::120: 80:
60 kg/ha (2.98) followed by T 2 i.e. Vermicompost(@
2.0 t /ha + Lime @ 500kg/ha + 2% urea spray at
branching & pod initiation stage (2.25) and T3
i.e. farmers’ practice (imbalance fertilizer with N:
PO,: K,O:: 40:25:15 kg/ha) (2.10). The average
net income (Rs/ha) was recorded Rs. 175556/ in
T1 which is higher as compare to T2 (Rs. 119914/
) and T3 (Rs. 90000/). The recorded results were
obtained may be due to higher yield obtained under
the experimental plot compare to farmers’ practice.
Similar results of improvement of BC ratio and net
income of capsicum by the application INM was
also recorded by Shabir et al (2017). The suitable
BC ratio reveals the economic viability of the OFT
and convinced the farmers to adopt the Technology.

Soil Fertility Status

Soil sample were collected before the
implementation of the treatments to the farmers
field and after the harvesting of the crop. The soil
fertility status was significantly increased with the
application of organic and inorganic combination
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of fertilizer from initial to final stage of the crop
during both the years of experimentation. It
revealed that the soil was acidic in nature with
high organic carbon content. The soil pH, organic
carbon, available nitrogen, available phosphorus
and available potassium status of soil after harvest
of the crop significantly increased (at 5% level of
significance) due to application of the treatment.
From the results of the experiment it is seen that
application of T1 (Vermicompost @ 1.0 t/ha +
50% RDF (RDF: N: P,O.: K,0::120: 80: 60 kg/
ha) significantly increased the nutrient content
followed by T2 (Vermicompost@, 2.0 t /ha + Lime
@ 500kg/ha + 2% urea spray at branching and pod
initiation stage) and T3 i.e. farmers’ practice. A total
of 123.16 % increased in organic carbon, 123.76
% nitrogen, 131 % increased available phosphorus
and 169.07 % increased in potassium were recorded
in the soil after the harvest of the crop as compare to
initial stage of soil. The increased amount of NPK
in soil by application of INM in rice in Meghalaya
was recorded by Bordoloi and Islam (2020). So, the
integrated use of vermicompost along with reduced
rate of NPK fertilizer can be effectively used for
increase the productivity of capsicum crop and for
sustaining the soil nutrient status for increase the
farmers’ income. It indicates that applications of
organic sources with inorganic sources were found
more effective in building up soil fertility status as
compared to farmers’ practice and can successfully
use for maintain and improve the soil fertility.

CONCLUSION

Vermicompost is a suitable method to recycle
of crop waste available in the Ri-Bhoi district
and it is an appropriate organic fertilizer for yield
improvement of crop as well as for improving the
soil nutrient status. The technology used for the
experiments were to make less productive soils into
productive and profitable for income generation
on a long-term sustainable basis. So, it is needed
to popularize the technology locally for adoption
by the farmers and spread the technology to
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different part of the region for profit maximization
oo . . .
oS|F|» and for management of soil health in commercial
NS N|en| = . . . .
o|nlo cultivation of capsicum crop. As the farmers of this
region prefer the organic cultivation of crop, so,
< || N en further research is required for more reduction of
A= . o . ..
'f R = chemical fertilizers for increase the productivity of
= gﬂ capsicum crop and reducing the cost of cultivation
'§ S RIEIE as well as for environmental sustainability.
< 1F|¥]9
REFERENCES
SR Anonymous (2011). Census report, Government of
e 4 | = . . .
= 5 E — Meghalaya, ribhoi.gov.in.
Baishya L K, Rathore S S, Singh D, Sarkar D and Deka B C
a Q 0 Q 0 (2015). .Eﬁect of inte'g.rated nutr.ient mgnagement on rice
2= g2t productivity, profitability and soil fertility. Annals ofPlant
S = and Soil Res 17 (1): 86-90.
= & | _ . . .
3 SRS Q S Bordoloi P (2020). Productivity enhancement of Maize (Zea
< SAN I e mays) through liming under rain-fed condition of North
East India. Int J Curr Microbiol and Appl Sci, Special
- 23 8 issue 11: 2875-2881.
4 © § g — Bordoloi P (2021, a). Effect of organic sources of nutrients
E in yield, soil health and economics of vegetable crop
S | = Ot o for maintaining sustainable agriculture in Ri-Bhoi
| < Vv |wn|oo
- | & 00| =g district of Meghalaya, North-East India. In book: Crop
g % e diversification and soil health management for sustainable
== 8 olelem development. Gene-Tech Books, New Delhi, ISBN 978-
E = w s 81-89729-56-1, pp 77-82.
= — ||
%‘ :1 ol ol 5 Bordoloi P (2021, b). Organic farming for sustainable soil
wn health management: prospects and potential in North
g Clalo Eastern Region of India. Indian J Agri and Allied Sci 7
= |2 A== (2):34-38.
E =™ Bordoloi P (2021, c). Lime application for higher productivity
5] of potato (Solanum tuberosum L.) and managing soil
20 _|=|3|8|3 acidity in Ri-Bhoi District of Meghalaya. Indian Res J
=] “E’ -0 Dl Rl e Ext Edu 21 (2&3): 202.
~N— ~~
& gn 2 e lenlen Bordoloi P (2021, d). Organic waste management: Boon for
g" o g g g doubling Farmers’ income in Meghalaya. J Plant Health
8 Issues 2 (2): 036-039.
ok IS Bordoloi P and Islam M (2020). Effect of integrated nutrient
é A= management on productivity of rice (Oryza sativa L.) and
§ E_ soil fertility status under rain-fed condition of Meghalaya.
= S A £ b J Krishi Vigyan 9 (1): 176-179.
:cs e % Bujarbaruah, K M (2004). Organic farming: opportunities
= | o o and challenges in North Eastern Region of India. In:
H = fr-f Q . . . N
| S | £ souvenir, international conference on organic food, 14-
'; § EI IS 17 February, 2004, ICAR Research Complex for NEH
= § — e \g’ Q'é Region, Umiam, Meghalaya. pp. 7- 13.
S | = =|=|=|O
-

w
=

2 J Krishi Vigyan 2021, 10 (1) : 309-313



Vermicompost and Integrated Nutrient Management Approach

Dhillon I S and Singh D (2019). Effect of integrated nutrient
management on productivity and economics of rabionion
(Allium cepa L.). J Krishi Vigyan 8 (1): 87-91.

Kumar M, Rajkhowa D J, Mahanta K Verma B C, Choudhury
B U, Rao K K, Saurabh K and Rakshit R (2020). Bio-
waste utilisation for improving soil health and crop
productivity in North Eastern India. Res Biotica 2(2):44-
49.

Rajkhowa D J, Kumar M (2013). Bio-waste utilisation for
improving health and productivity of acid soils in north-
ecast India. Current Sci 104(1): 11-12.

Rajkhowa D J, Sarma A K, Bhattacharyya P N, Mahanta
K (2019). Bioconversion of agricultural waste and its
efficient utilization in the hilly ecosystem of Northeast
India. Int J Recycle Org Waste Agric 8 (Suppl 1): 11-S20.

Sanjay-Swami (2019). Women in hill agriculture- protecting
soil health through organic recycling. In book: Women
in agriculture (The invisible partners in development),
Publisher: Jaya Publishing House, New Delhi.

313

Sanjay-Swami and Singh S (2020). Effect of nitrogen
application through urea and Azolla on yield, nutrient
uptake of rice and soil acidity indices in acidic soil of
Meghalaya. J Environ Biology 41 (1): 139-146.

Sanjay-Swami, Singh S and Konyak Chingak P W (2020).
Physico-chemical and microbiological properties of acid
Inceptisol as influenced by INM practices under cabbage
(Brassica oleracea L. var. capitata) production. J Chem
Res Adv 1(01): 01-09.

Swami-Sanjay (2020). Soil health management under organic
production system. In: News letter of soil and water
conservation 15 (3).

Shabir A, Khan S H, Wani S H (2017). Evaluation of integrated
nutrient management practices on yield and economics of

chilli var. Carmir long (Capsicum annuum L). Chemical
Sci Rev And Letters 6 (24):2195-2201.

Received on 12/10/2021 Accepted on 5/11/2021

J Krishi Vigyan 2021, 10 (1) : 309-313



