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KOKUM: A MULTIPURPOSE TREE SPICE
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*   Goa College of Agriculture (Affi  liated to Goa University), Old Goa, Goa 

Introduction

 Kokum, a member of the botanical family 
Clusiaceae, is scientifi cally known as Garcinia 
indica  Choicy. Owing to its use in buĴ er extraction, 
it is also called as Kokum buĴ er tree. Kokum is 
one of the underutilized tree spices, believed to 
be originated in Western Ghat region of India. 
The species is naturally found distributed in 
Coastal regions of Goa, Karnataka, Maharashtra, 
Kerala, Andaman and Nicobar Islands, Orissa 
and North Eastern states. Owing to the bountiful 
goodness and multi-facet uses, species have been 
found remunerative and thus its cultivation has 
been started in a few parts of the country. The 
fruit is an economical part of the plant with huge 
uses making it an ideal multipurpose tree spice.

Uses of kokum fruits: 

 The fruit is juicy, having two lobed ovaries 
and is covered with reddish purple rind upon 
ripening. The whole fruit is of economical uses 
and each part may be processed into one or other 
product. It has a unique acidic fl avor, which is a 
prerequisite to be used in various culinary items. 
It is used for imparting sour taste in many Indian 
cuisines. Dried kokum rind is traditionally used for 
preparing fi sh curry, vegetables and other cuisine 
items in Goa. Another types of products viz. 
salted kokum, sweetened kokum, pakali kokum 
etc. are commonly used in the traditional dishes 
of the West coastal parts of India. With the onset 
of monsoon the housewives of these regions get 
busy in preparing products of kokum, tamarind 
and fi sh, all in dried form, so that it is available 

during the rest of the year. The versatility of the 
spice could be judged by glancing the multi-facet 
uses as described hereunder. 

Culinary uses: Kokum is processed into various 
products viz. aamsul, aagal, syrup, solkadhi, RTS, 
squash etc. Aamsul is the dried rind of kokum 
fruits. It is prepared by separating fruit rind from 
seeds, making into pieces and sundrying. Aamsul 
is added to fi sh curry to mask the fi shy smell, 
in okra cuisines to get rid of watering and in 
elephant foot yam preparations for overcoming 
the astringency and itching. The Aagal is 
prepared from the juice extracted from the rind 
by pressing it in a hand operated or wooden 
basket press. This product is added during the 
preparation of solkadhi, along with coconut milk 
and served at table with meals. Seeds extracted 
after preparation of aamsul and aagal is used for 
the oil extraction and also for raising rootstocks 
for grafting. The juice extracted is processed 
into the syrup, squash, RTS etc. which are much 
preferred during the summer as the refreshing 
juice and for curing the gastric problems.

Medicinal value: Kokum is known to possess a 
good number of medicinal properties and thus, 
fi nds a mention in Ayurveda system of medicines. 
It is found to be eff ective in curing ailments 
such as piles, dysentery, tumours, pains, heart 
complaints and bilious aff ections (Haldankar 
et. al., 2020). Nowadays, the changed lifestyle 
includes irregular meal timings, consumption 
of oily and junk foods, eating non-home foods, 
sedentary work habits and lack of exercise have 
contributed to the problem of obesity in many 
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people, including the youth. Kokum has sought 
a lot of aĴ ention in recent past owing to presence 
of the compounds Hydroxycitric Acid (HCA) 
and Garcinol. This HCA compound is known 
to control the problem of obesity. It helps in 
preventing the fat accumulation and decreasing 
the cholesterol and triglyceride levels in the body. 
Kokum is also known to decrease gastric acidity, 
prevent mucosal damage and has a plausible 
function as an anti-ulcer agent. The anthocyanins 
found in fruits are known to be eff ective natural 
antioxidants and thus help to combat stress.   

Industrial uses: Seed, which is the by-product 
of syrup and other products, could be used for 
extracting oils. Kokum seeds contain nearly 23-
26% oil (Haldankar et al., 2020). The oil may be 
used for preparation of the buĴ er. Kokum buĴ er 
has wide applications in confectionery, medicines 
and cosmetics. The fat is edible and is also used in 
soap, candle and ointments. Plain kokum, Salted 
kokum, Lonawala kokum, Pakali kokum, Kokum 
buĴ er, etc. are few of the common trade forms of 
kokum which are being popularized among the 
people. The anthocyanin present in the fruit rind 
is used as natural colourant in food industry.

 In spite of all these applications, kokum is 
largely underexploited in India. If exploited 
eff ectively kokum can help people setup large 
number of coĴ age industries. As the land 
available for food crops is decreasing day by day 
it is advisable to include kokum as species in 
cropping system or along the boundaries of the 
fi eld.

Cultivation aspects: 

 Morphologically, kokum is tall, evergreen 
perennial tree, bearing round reddish fruits. 
Fruits are the economic parts and have shown 
wide potential as spice, medicine and as a crop 
of industrial importance. But, it is still on small 
scale cultivation and promotion is needed in 
this regard. Many leading State Agricultural 
Universities such as Dr. Balasaheb Sawant 
Konkan Krishi Vidyapeeth, Dapoli, Kerala 
Agricultural University, Thrissur, University 
of Agricultural Sciences, Dharwad and central 
institutes viz. Indian Institute of Spice Research 
and ICAR-Central Coastal Agricultural Research 

Institute, Goa, have taken up researches regarding 
crop production, processing and improvement of 
kokum. The large scale cultivation of kokum is 
rarely found in Goa. The production of Kokum in 
Goa is estimated to be 10,200 tons from an area of 
1200 ha (Korikanthimath and Desai, 2012). Mainly 
kokum trees are planted in the cashew orchards 
in very ignorable numbers. However, due to the 
multi-facet uses, many farmers have found the 
crop remunerative and thus its cultivation has 
been started in few parts of the region. 

 The kokum can be propagated by softwood 
grafting method for apparent true to type 
saplings. There have been promising varieties of 
kokum released by DBSKKV, Dapoli, viz., Konkan 
Amruta and Konkan Hatis. These varieties are 
superior in yield and quality that has boosted the 
production of kokum in the region. The grafts 
can be planted at the spacing of 7x7m or 8x8 m 
in a square system during the onset of monsoon 
by digging pit of 60x60x60 cm dimensions. The 
graft can be planted in the centre of the pit after 
incorporating 1-2 Kg of FYM per pit. The graft 
should be maintained with the staking and timely 
irrigation at an interval of a week during the  
initial stage. The fertilizers can be applied with 
50g N, 25g P2O5 and 25g K2O per plant during 
fi rst year, which should be doubled every year 
till 10th year (Haldankar et al., 2020).   The plant 
starts bearing at an age of 5-7 years after planting. 
The seasonal bearing of fl owers is seen from 
December onwards and fruits become ready in 
May- June months. The fruits can be harvested 
from plant by beating with stick or selective 
pickings by climbing on the tree. The harvested 
fruits should be packed in wooden baskets or 
gunny bags after grading. The harvested fruits 
should be immediately processed within 10 days 
to avoid spoilage. In Goa, amsul, agal and solkadi 
is prepared to serve in the meals. However, in 
Maharashtra the fruits are mainly processed into 
value added products like syrup, juices and RTS. 
The kokum can be an ideal component in the 
multistoried cropping system that can boost up 
the farm profi tability. The crop has been ever in 
demand in the domestic markets of Goa as it is 
locally consumed on the daily basis.  

 Considering the high value of the plant, the 



Indian Journal of Arecanut, Spices & Medicinal Plants Vol. 25-4 (2023)

5

cultivation should be encouraged amongst the 
producers and stake holders. The crop cultivation 
is easy that can be taken up in any type of soil 
and topography with good drainage. Crop is 
least aĴ acked by the pest and disease problems. 
The fruits can be processed in manifold products 
that could earn enormous profi t. However, crop 
is limited with the features. The production of 
the fruit is available during monsoon which 
results in spoilage of the fruits. The occurrence of 
dioeciousness might result in the unproductive 
(fruit) male plants if not propagated by the 
vegetative method.

Conclusion: The products solkadi, amsul and agal 
are the main recipes of the kokum which are 
commonly consumed in Goa and Coastal region. 
The crop has been known to aid in many human 
ailments including obesity. In spite of vast 
applications, kokum is largely underexploited in 

India and more eff orts are needed to encourage 
its production and marketing.    
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 AICRPS is the largest network of spices 
research covering 14 Agro-climatic zones and 
has 40 centres spreading across the country from 
Jammu & Kashmir to Kanyakumari. The XXXIV 
Annual Group Meeting (AGM) of ICAR-All India 
Coordinated Research Project on Spices (AICRPS) 
took place at UHS Bagalkot, Bengaluru campus, 
from 30th October- 1st November, 2023, with Spice 
researchers, experts, and students convening 
to discuss and promote advancements in the 
spice sector during 2022-23. The XXXIV Annual 
Group Meeting of Spices served as a platform 
for collaboration and innovation, showcasing the 
commitment of the spice industry to addressing 
challenges and driving growth. Dr. D. Prasath, 
Project Coordinator, ICAR-AICRPS welcomed 
the gathering of eminent scientists from various 
AICRPS centres across the country. 

 The workshop was inaugurated by Dr. S. V 
Suresha, Hon’ble Vice Chancellor, UHS, Bagalkot 
by watering a bush pepper plant on 30-10-2023 at 
COH, UHS Campus, Bengaluru. In his inaugural 
address, he emphasized on enhancing the export 
potential of spices by adopting Good Management 
Practices. Dr. Sudhakar Pandey, ADG (HS), 
ICAR in his presidential remark commented that 
spices have the potential for doubling farmers 

income. Dr. N. K. Krishnakumar, Former Deputy 
Director General (HS), was the Guest of Honour. 
He emphasized the need to address the pesticide 
residue in spices. Dr. V A Parthasarathy, former 
Director, ICAR-IISR emphasised on the genomic 
resources conservation of spices. Dr S B Dandin, 
former Vice Chancellor, UHS, Bagalkot opined 
on crop diversifi cation. Dr. R Dinesh, Director, 
ICAR- IISR remarked that spices production 
has increased by 21% with an enhanced area of 
10% but the declining productivity, soil health, 
adulterants, and lack of export surplus are the 
challenges faced by the spice sector. 

 During the inaugural session, the best AICRPS 
centre award was conferred to SKN, College of 
Agriculture, Jobner, Rajasthan. Shri. Ramakanth 
Ramachandra Hegde, a progressive farmer 
was honoured for his endeavour in conserving 
indigenous landraces and his contribution 
in developing farmer variety ‘Sigandini’. A 
database on spice varieties -”Spice Var” was 
launched which gives detailed information on 
the signifi cant characters of the spice varieties. 
About 15 technical bulletins in various regional 
languages and Annual Reports of the AICRPS 
were released during the occasion. 
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 Dr. Nirmal Babu, Former Director of ICAR-
IISR, Kozhikode; Dr. SJ Eapen, Former Director 
of ICAR-IISR; Dr. Augustine Jerard, Project 
Coordinator (AICRPS Palms); and Dr. EVD Sastri, 
Head of Jaipur University and other delegates 
graced the occasion. Dr H P Maheshwarappa, 
DoR, UHS Bagalkot, proposed the vote of thanks. 
An exhibition showcasing the genetic diversity 
and varietal wealth of spices was exhibited.

 The workshop was organized in seven 
Technical Sessions viz, AICRP on Spices Progress 
Report presentation, Genetic Resources and 
Crop Improvement, Crop Management, Crop 
Protection, Variety Release, Technology Transfer, 
and plenary Session. During the XXXIV AGM of 
Spices, four new spice varieties were identifi ed 
for release: 

 Gujarath Ajwain-3 (high yielding Ajwain 
cultivar with an average seed yield of 1035 kg/
ha, greater number of umbels per plant and seeds 
per umbel with bold seed size) 

 Hisar Kalonji-12 (medium maturing, 145-
150 days and high yielding nigella variety, seeds 
contains 24.84% total oil, showing moderately 
tolerant to root rot)

 IISR Amrit (high yielding mango ginger 
variety having high yield potential (average 
yield 31 t/ha, potential yield 45.75 t/ha, bold 
and plumpy rhizomes, light yellow core having 

desirable fl avour with myrcene (55.54 %) & β 
pinene (14.53%). 

 Kamakhya 1 (a black pepper variety with 2.14 
kg dry yield, compact spike with higher quality 
under Assam condition, essential oil content 
(3.43%), piperine (5.1%), and oleoresin (9.36%). 

   Additionally, eight new spice technologies 
were unveiled, covering integrated pest and 
disease management for coriander, integrated 
management of cumin aphids, black pepper-
based mixed cropping systems, biological control 
of soil-borne pathogens in black pepper, and 
intercropping of seed spices with vegetables.

1. A black pepper-based mixed cropping 
system, integrating elephant foot yam, 
exhibits exceptional productivity and 
profi tability, with a remarkable benefi t-to-
cost ratio of 3.21. Ideal for Karnataka, Kerala, 
and Maharashtra.

2. Biological control of soil-borne pathogens in 
black pepper involves strategic applications 
of Trichoderma harzianum and Pochonia 
chlamydosporia, reducing the reliance on 
chemical pesticides in Karnataka, Kerala, and 
Maharashtra.

3. Pioneering the management of pseudostem 
rot in cardamom, employing Trichoderma 
harzianum and Pseudomonas fl uorescens 

Fig 1. New Varieties Identifi ed in XXXIV AGM of AICRP on spices

   Gujatat Ajwain 3 (GA-3) Hisar Kalonji-12 (HKL-12)
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applications, promises eff ective control for 
cardamom cultivation in Karnataka, subject 
to strain deposition.

4. For seed spices, intercropping strategies, such 
as coriander with garlic, fennel with garlic, 
and fennel with carrot, showcase substantial 
productivity gains and profi tability, 
recommended for Bihar, UĴ ar Pradesh, 
ChhaĴ isgarh, Madhya Pradesh, Rajasthan, 
and Gujarat.

5. Integrated pest and disease management in 
coriander introduces innovative foliar sprays 
and treatments, ensuring stem gall and aphid 
control across various regions, including 
Bihar, UĴ ar Pradesh, ChhaĴ isgarh, Rajasthan, 
Gujarat, Madhya Pradesh, and UĴ arakhand.

6. Fennel benefi ts from a foliar application 
of iron and zinc, enhancing growth, yield, 
and quality. Recommended for Rajasthan, 
Gujarat, UĴ ar Pradesh, and Bihar.

IISR Amrit Kamakhya-1

7. Fenugreek sees improved yield and water use 
effi  ciency through a recommended fertigation 
schedule, boosting economic returns and 
benefi t-to-cost ratio. Ideal for Tamil Nadu 
and UĴ arakhand.

8. Integrated aphid management in cumin, 
featuring thiamethoxam sprays, proves 
eff ective against aphid infestation in Gujarat 
and Rajasthan.

 These technologies collectively represent a 
transformative stride toward ecological safety, 
sustainability, and enhanced profi tability for 
farmers across diverse agricultural landscapes.

 The group meeting witnessed the 
presentation of seven new research programs on 
crop improvement, production, and protection 
by AICRP on spices, seĴ ing the stage for future 
research in the spice sector.

 In the Plenary session of the XXXIV AGM 
of AICRPS held on 01 November 2023, Dr. 
Vikramaditya Pandey, Principal Scientist, 
ICAR, New Delhi, Dr Prakash Patil, Project 
Coordinator, AICRP (Fruits) and Dr. R Dinesh, 
Director, ICAR- IISR were the chairpersons. 
They reviewed the new projects to be initiated in 
AICRP in forthcoming years. They emphasized 
the importance of integrated farming approaches 
and sought networking with spice-allied sectors. 
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Introduction

 Arecanut (Areca catechu L.) is commonly 
known as betel nut palm and an important 
commercial crop growing in coastal, plain 
and hilly regions of India. It is predominantly 
cultivated in states like Karnataka, Kerala, Tamil 
Nadu, West Bengal and Assam. India is the 
largest producer of arecanut worldwide, with a 
production of 15.65 lakh metric tonnes from an 
area of 7.8 lakh hectares and the production is 
almost doubled in 2020 as compared to 2010. The 
yield potential of arecanut is greatly infl uenced 
by both biotic and abiotic factors such as cultural 
operations, nutrients, pest and diseases, soil type 
and weather parameters. Among them, incidence 
of pest and diseases pose a serious threat and 
major limiting factor on arecanut production. 
The important insect pests includes white grub, 
infl orescence caterpillar, pentatomid bug and 
spindle bug;   however, occurrence of non-insect 
pests like mites can also cause signifi cant damage 
under favourable conditions. In addition, the 
incidence of mites (white and red mite) on arecanut 
usually occurs from March, when temperature 
begins to rise in the fi eld conditions, continues 
up to June and the population gradually declined 
thereafter as monsoon prevails. 

WIDESPREAD INFESTATION OF WHITE AND RED MITES ON 

ARECANUT AND THEIR MANAGEMENT 

Madhu. T. N1., Shivaji Hausrao Thube3., Saneera. E. K1., R. Thava Prakasa Pandian1., 
Rajkumar. M2, and Bhavishya, A2.

 White or sorghum mite, Oligonychus indicus 
(Hirst) (Tetranychidae: Acarina) and red palm 
mite, Raoiella indica Hirst (Tenuipalpidae: 
Acarina) are phytophagous mites and 
polyphagous in nature. Both can cause economic 
damage to wide array of crops including palms, 
banana, sugarcane, sorghum, rice, coĴ on and 
others. Hitherto, these mites are considered 
as minor pest on arecanut as they appeared on 
summer months without infl icting signifi cant 
damage on nut production. Presently, due to 
change in environmental conditions (i.e., rise in 
temperature coupled with humidity) favouring 
the widespread infestation by mites on arecanut 
as well as create an alarming situation among the 
arecanut growers in coastal regions of Karnataka 
and Kerala. Based on our recent survey, fi eld 
visits and farmers feedback, nearly 40%-60% 
increased incidence was observed on arecanut as 
compared to that of previous years. As summer 
period progress, these may spread to other parts 
of arecanut growing regions. Therefore, frequent 
monitoring and integration of pest management 
strategies are crucial to keep the population 
under check.
Damage symptoms

 All the life stages of the mites predominantly 

 Fig.1. Infestation of white mite (left) and red mite (right) on arecanut leaves.
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colonize on the under surface of the leaves to 
prevent direct exposure of the sun and they cause 
damage by piercing plant cells with their mouth 
parts (chelicerae) and sucking the plant juices 
(Fig.1). Mite feeding resulting in the formation 
of yellow speckles or blotches which coalesce to 
give a bronzed appearance. However, infestation 
of red mite can be easily identifi ed based on the 
presence of reddish colonies of mites on lower 
surface of leaves. Further, reddish/pinkish stains 
appear after rubbing the infested leaves on 
fi ngers/palm. Whereas, infestation of white mites 

can be identifi ed by observing whitish webs on 
lower surface of leaves. Under severe infestation, 
the arecanut leaves become yellow and dry up 
later (Fig.2).  Consequently, the ability of plants 
to produce quality nuts and its yield potential are 
greatly aff ected.

Biological suppression

 In India, the predatory mite Amblyseius 
channabasavanni Gupta (Acari: Phytoseiidae) 
is known to feed on R. indica and developed 
rapidly and reproduced at a high rate (2.7 eggs / 
day). Whereas, the six spoĴ ed thrips, Scolothrips 

Fig. 2. Mite infestation of young Arecanut plants.

sexmaculatus provides natural control by feeding 
all stages of spider mites (Fig.3). However, 
the phytoseiid mite, Neoseiulus longispinosus 
(Evans), an Old-World species probably native 
to the Asian region, was found aĴ acking R. 
indica in the Caribbean. The acaro-pathogenic 
fungus, Hirsutella thompsonii is another potential 
candidate that could be used in biological 
control. Therefore, conservation of natural 
enemies by means of heterogeneous landscaping 
may provide eff ective control against these 
mites. Furthermore, mass multiplication of these 
predatory mites need to be standardized and 
augmentative release at appropriate time period 
would be eff ective in long-term suppression of 
the pest. 

Integrated Pest Management (IPM)

 Farmers often inadvertently make mite 
infestation worse by spraying with insecticide 
sprays. Unfortunately, because they are not 
insects, conventional insecticides don’t work on 
mites but do kill other benefi cial insects such 
as predatory mites or thrips. Therefore, careful 
and holistic integration of all compatible pest 
management components need to be made for 
eff ective suppression of mite population. 

• Provide proper irrigation to avoid stress to 
the palms during summer.

• Severely infested leaves should be removed 
from the garden. 

• Soil test-based application of nutrients to 
improve the palm health.

• Monitoring the palms regularly during 
summer condition, because these mites are 
very tiny and can make big impact on palm 
health. 

Fig. 3. Predatory thrips (S. sexmaculatus) feeding on spider mites. Nymph (left), Adult (right).
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• Restrict the movement of ornamental palms 
and alternate host plants from endemic areas 
to new locations. 

• Mass multiplication of predatory mites 
(Amblyseius spp. Neoseiulus longispinosus) 
prevalent in the location and timely 
augmentative release of predatory mites 
would be quite eff ective in the long-term pest 
suppression. 

• These mites thrive in hot and dry conditions 
– the same conditions that stress plants and 
make them more vulnerable to spider mite 
damage. One way to address that is to water 

plants regularly and spray the leaves with a 
strong jet of water. This knocks adult spider 
mites, eggs, and larvae off  the plant and 
quickly reduces the population. It also ruins 
their webbing, leaving them more vulnerable 
to predators. 

• If infestation is low, spray neem oil emulsion 
(5 ml/litre water) two-times at 15 days 
interval.

• If infestation is severe, spray WeĴ able sulphur 
@ 2 gm/L; and as an ad-hoc recommendation, 
Spiromesifen 22.9SC @ 0.8 ml/L or Fenazaquin 
10 EC @ 1 ml/L of water is advised.
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ARECANUT, ARECA LEAF AND BETEL QUID 
AS POTENTIAL WOUND HEALERS 

S. Keshava Bhat*

Introduction

 Wounds, if not treated well in time, generally 
aggravate and several microbes gain access to 
internal tissues and cause infection and such 
complications prolong the healing process.  
These microbes are mainly bacterial, viral or 
fungal origin. Hence, disinfection of wound 
is the primary requirement for its successful 
management.  In this connection the herbs which 
possess antimicrobial properties will be of great 
help in hastening wound healing process by 
keeping the wounds sterile. Several polyherbal 
gels developed from diff erent medicinal plants 
have been reported to possess antimicrobial and 
wound healing properties (Bhat et al., 2007; Patel 
et al., 2011; Fahimi et al., 2015).  Areca palm (Areca 
catechu L.) is one of such plants having lots of 
antimicrobial properties (Bhat et al., 2017). 

 Certain tribal people in South India including 
Maharashtra use the nuts of areca palm to cure 
burn wounds since many years (Ayyanar and 
Ignacimuthu, 2009; Patil et al., 2009; Korpenwar, 
2012; Rathnavalli et al., 2013).  Enough scientifi c 
data are now available to substantiate the curative 
property of areca nut on such wounds.  

Wound healing study of areca nut 

 Bharat et al. (2014) studied the wound healing 
property of the ethanolic extract of the nut of areca 
palm on Wistar albino rats by oral feeding of the 
extract at a dose of 100mg / kg body weight.  The 
results showed that the wound contraction rate 
was signifi cantly increased in areca nut extract 
fed groups compared to that of the control group 
from day 5 onwards and was comparable with 
that of the standard drug, silver sulfadiazine 
treated group. The period of epithelialization 
was also signifi cantly faster in areca nut treated 
group (16 days) when compared to that of the 
control (23 days) and comparable with that of 
the standard drug (16 days).  In dexamethasone 

*   Arecanut Research and Development Foundation, Varanashi Towers, Mission Street, Mangaluru- 575 001, Karnataka.  

delayed burn wound models also, wound 
contraction rate was signifi cantly increased in 
areca nut extract treated group when compared 
to that of the control.   In dexamethasone treated 
group the period of epithelialisation was 28 days 
whereas in dexamethasone + areca nut extract 
treated group it was reduced to 20 days.   

Heals teeth extraction injuries

 The extract of the nut of areca palm was 
also observed to heal the wounds formed while 
extracting teeth.  It promoted the formation of new 
fi broblast cells and accelerated wound healing 
process.  It was noticed that in Wistar albino rats 
the aqueous extract of areca nut at 50% and 100% 
concentrations eff ectively accelerated the healing 
process of wounds formed while extracting tooth 
(Chaowen et al., 2023). The number of fi broblasts 
found on day 5 in the treatment involving 50% 
areca nut extract was 3 (18.8%) and in 100% 
extract it was 9 (56.3%), both diff ered signifi cantly 
(P < 0.05) from that of control which was zero.  

Effi  cacy of areca nut ointments

 The ointment prepared with 2% ethanolic 
extract of the nut of areca palm was found 
to be equally effi  cient to that of the standard 
drug, silver sulfadiazine at 1% concentration.  
When such ointment was applied topically on 
burn wounds of Wistar albino rats complete 
epithelialization of the wounds occurred on 
the 16th day, whereas application of silver 
sulfadiazine also took almost same period (15.67 
days) to get complete epithelialisation (Verma et 
al., 2012). However, the control group without 
any treatment took much longer period (24.33 
days) to reach that condition.  Further, it was also 
observed that the arecanut extract hastened the 
healing process when such process was delayed 
by the application of wound healing suppressor 
like dexamethasone.  In dexamethasone treated 
group, the rats took 28.33 days to get complete 
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epithelialization, whereas it took only 19.33 days 
when arecanut ointment was applied to such 
group. 

 In a study conducted on Mus musculus, the 
standard drug Povidone iodine ointment (5% 
concentration) took 14.8 days for successful 
wound healing, whereas the ointment prepared 
with 2% ethanol extract of the nut of areca palm 
took 13.25 days and 4% extract took only 12.8 days 
for complete healing (Vonna and Misrahanum, 
2015).  

 In another study conducted to fi nd out 
the wound healing property of the ointment 
prepared from the extract of the nut of areca palm 
on Sprague - Dawley rat it was noticed that the 
ointment prepared using 5.0% ethanol extract of 
areca nut fared beĴ er than the one prepared using 
2.5% of the extract and found at par with that of 
the drug Neomycin Sulfate (Sandhiutami et al., 
2023). The time taken for the initiation of scab 
formation was 3 days in the Neomycin Sulfate 
treatment whereas it was 3 days with  5.0% and 
4 days with 2.5% arecanut ointment, 5 days with 
negative control and complete scab formation 
was noticed at 6, 7, 8 and 10 days, respectively.  

 Even the gel formulation of areca nut extract 
was found eff ective in healing wounds. Sherliana 
et al. (2020) reported that the wound contraction 
rate was signifi cantly faster (P< 0.05) in rats after 
day 4 of treatment with the gel formulation of  ethyl 
acetate extract of the nut (2.0%) or the standard 
drug Bioplaceton (neomycin sulphate 0.5%) 
when compared to the control group without any 
treatment.  Even arecanut gel was found slightly 
beĴ er than that of Bioplaceton as the former took 
12 days for complete epithelialization whereas 
the laĴ er took 14 days for such activity. 

 Topical applications of the gel, prepared 
by the combination of the extracts of the nuts 
of areca palm and chrysanthemum fl owers, 
both at 50% level, and areca nut extract at 80% 
-chrysanthemum at 20% level, twice a day for 
seven days almost closed the traumatic ulcers 
formed on the buccal mucosa of Sprague–
Dawley rats and the results were found similar 
to that of the positive control group treated with 
triamcinolone acetonide cream (Sari et al., 2023).   

 Whether it is ointment, cream or gel, all 
the formulations were found equally eff ective 
in treating wounds. A comparative study was 
performed on Wistar albino rats to evaluate the 
wound healing eff ect of the ointment, cream 
and gel formulations of the methanolic extract 
(at 5% and 10% concentrations) of arecanut and 
compared the results with that of 1% Silver 
sulphadiazine cream (Prasad et al., 2017).  On day 
12 of the treatment, the pro-healing potential of 
all the three formulations of arecanut extract at 
10% concentration  were reported to be at par 
with that of  Silver sulphadiazine treatment and 
found signifi cantly (P< 0.01) more eff ectively 
than that of the negative control. However, there 
was no signifi cant variation between the three 
formulations. 

Wound healing study of areca leaf

 Apart from the nut of areca palm, its leaf 
also showed eff ective wound healing property. 
Abbasy et al. (2021) reported that the ointment 
prepared by using 10% hydroalcoholic extract 
of areca leaf fared beĴ er than the conventional 
ointment containing 1% silver sulfadiazine. The 
authors reported that on the 14th day, the wound 
contraction rate was signifi cantly higher (p < 
0.001) in rats treated with the ointment prepared 
using 10% areca leaf extract than in groups 
treated with 5% extract or negative control and  
signifi cant at p < 0.01 in rats treated with 1% 
silver sulfadiazine.

Betel quid cures traumatic lesions of the oral 
cavity

 Traumatic lesions in oral cavity generally 
formed either by biting the cheek or tongue 
by sharp teeth, brushing or by poorly fi Ĵ ing 
dentures. The extract of betel quid containing 
the nut of areca palm, betel leaf (the leaf of the 
tropical vine, Piper betle) and gambier (the extract 
of the leaf of the tropical shrub, Uncaria gambir) 
was reported to cure such lesions eff ectively.  
It was reported that the application of an oral 
mucoadhesive patch containing the ethanol 
extract of such chewing mixture signifi cantly 
(P≤0.05) reduced the size of traumatic ulcer 
lesions compared to the control (Suparno et al., 
2023).  Complete healing of traumatic ulcer in 
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Wistar albino rat was achieved on the 7th day in 
the treatment group whereas it occurred on the 
10th day in the control group. 

Components responsible for wound healing 

 The wound healing properties of the crude 
extract of the nut of areca palm and its two 
constituents namely arecoline and polyphenols 
were studied in Wistar albino rats on three 
wound models like excision, incision and dead 
space wound (Padmaja et al., 1994).  It was found 
that except arecoline, both polyphenol and crude 
extract promoted wound healing by increasing 
wound breaking strength, wound contraction 
percentage and level of hydroxyproline in the 
granulation tissue (Padmaja et al., 1994).  In 
another study also the polyphenol fraction of 
arecanut was found eff ective for wound treatment 
but not the commercial form of arecoline 
hydrobromide (Azeez et al., 2007). These authors 
further suggested that the polyphenols of the 
nut of areca palm could be used to enhance the 
healing rate of burn wounds, leg ulcers and skin 
graft surgery. 

 The nut of areca palm contains as much as 
29.8%  polyphenols in it (Shivasankar et al., 1976). 
There are reports to show that polyphenols 
of areca nut also inhibit the growth of several 
pathogenic bacteria (Miranda et al., 1996; 
Amudhan, 2012). Such antibacterial property 
of polyphenol probably hastened the wound 
healing activity of this nut. 

Conclusion

 All these studies show that both the nuts and 
leaves of areca palm have immense potential 
for the management and treatment of wounds. 
Such natural resources, available in plenty, 
should be utilised fully for the production 
of herbal ointments to treat various types 
of wounds eff ectively. Scientists, traditional 
medical practitioners, pharmacists and drug 
manufacturers may join hands in this venture.
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ECO-FRIENDLY MANAGEMENT OF APHID, Aphis gossypii Glover 

IN ISABGUL
N. R. Patel1, N. P. Pathan2, B. K. Prajapati3 and P. J. Patel4

Abstract  

 Eco-friendly management of aphid 
infestations in isabgul (Plantago ovata Forsk) 
crops over a three-year period (2019-20, 2020-21, 
and 2021-22) conducted at Seed Spices Research 
Station, SDAU, Jagudan, Gujarat. The pooled 
data from the three-year revealed that among 
the evaluated ten treatments neem leaf extract at 
a concentration of 10% (2.37) exhibited the most 
eff ective control of aphids, recording the lowest 
infestation levels among all treatments evaluated. 
Subsequently, treatments with Beauveria bassiana 
1.15 WP (2.62) and Lecanicillium lecanii 1.15 WP 
(2.76) demonstrated relatively lower aphid 
infestations suggesting their potential as eff ective 
alternatives. Conversely, treatments involving 
garlic bulb extract at 5%, ipomoea leaf extract 
at 10%, azadirachtin at 1500 ppm, ginger extract 
at 5%, custard apple leaf extract at 10% and 
karanj oil displayed less effi  cacy in reducing 
aphid infestation, albeit performing beĴ er than 
the untreated control. In terms of isabgul seed 
yield, plots sprayed with neem leaf extract at 5% 
(511 kg/ha) yielded the highest seed production 
followed by those treated with Beauveria bassiana 
1.15 WP (476 kg/ha) and Lecanicillium lecanii 1.15 
WP (457 kg/ha) as well as garlic bulb extract at 
5% (439 kg/ha), consistently across the three-year 
study period. Neem leaf extract at 10% provided 
the maximum benefi t with a profi tability cost-
benefi t ratio (PCBR) of 5.90. These fi ndings 
contribute valuable insights to sustainable aphid 
management strategies in isabgul cultivation 
off ering potential alternatives to chemical 
pesticides while maximizing crop yield and 
economic returns.

Keywords: Isabgul, neem leaf extract, Beauveria 
bassiana, Lecanicillium lecanii and garlic bulb 
extract.
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Introduction 

 In recent decades, the global community has 
witnessed an increasing awareness and concern 
for environmental conservation and sustainable 
agricultural practices. As a consequence, the 
search for eco-friendly and sustainable solutions 
to manage agricultural pests has gained 
signifi cant momentum. One such pervasive pest 
that poses a signifi cant threat to crop yields and 
quality is the aphid species Aphis gossypii Glover. 
Isabgol (Plantago ovata Forst.) commonly known 
as psyllium, belongs to family Plantaginaceae 
and is native to Persia (Dhar et al., 2005). Isabgol 
is an economically important medicinal plant 
commonly cultivated in diff erent parts of India, 
Pakistan, Iran and some part of Europe (Singh 
et al., 2009). In India, it is mainly cultivated in 
north Gujarat, western Rajasthan and Madhya 
Pradesh. The isabgol husk is an ayurvedic herb, 
used in health care for many centuries in South 
Asia, and is now widely used for its medicinal 
properties all over the world. Psyllium seed husk 
provide health benefi ts for diabetes, constipation, 
diarrhoea, infl ammatory bowel disease, irritable 
bowel syndrome symptoms, abdominal pain, 
obesity, hypercholesterolaemia and lowering 
blood cholesterol level (Jalanka et al., 2019, Clark 
et al., 2020, Franco et al., 2020). Furthermore, 
psyllium polysaccharides are potential natural 
antioxidant, anti-carcinogenic agent and also 
have antiulcerogenic property (Patel et al., 
2019). It is also added to shakes, juices, yogurt, 
syrups, soups, bread and even in ice creams to 
improve the fi ber content of the food (Belorio and 
Gomez, 2022). Plantago seeds contains of 6.85% 
ash, 23.5% crude fi ber, 8.7% protein and 50.65% 
carbohydrates (Pendse et al., 1976). The yield of 
isabgol is mainly aff ected by biotic and abiotic 
factors. Aphid, Rhopalosiphum maidis (Fitch) is 
the major insect pest whereas the other pests 
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viz. fi eld cricket, Gryllus sp; whitefl y, Bemisia 
tabaci (Genn.); aphid, Aphis gossypii (Glover) 
and termites, Odontotermes obesus Rambur and 
Microtermes obesi Holmgren are also reported 
on isabgol by Jindla et al. (1984), Farooqi and 
Sreeramu (2001) and Reddy (2009). The aphids 
are active sap suckers at bud and later causing 
considerable loss to the crop, and use of man-
made insecticides for its control may reduce 
profi t and export potential both. Aphids are 
reported to be the major pests of isabgol in 
Punjab and Madhya Pradesh (Upadhyay and 
Mishra, 1999) causing serious losses to crop. The 
current research concerning the management of 
isabgul aphid (Aphis gossypii) in Gujarat using 
bio-pesticides remains limited. As a consequence, 
there exists a gap in understanding eco-friendly 
management strategies that can effi  ciently 
control the infestation of Aphis gossypii in isabgul 
crop. To address this knowledge gap, the present 
study was undertaken to assess the bio-effi  cacy of 
various bio-pesticides against aphid infestation 
in isabgul, while also investigating their potential 
impact on indigenous natural enemies.

Materials and Methods 

 A fi eld experiment was carried out during 
rabi 2019-20, 2020-21 and 2021-22 at Seed Spices 
Research Station, S. D. Agricultural University, 
Jagudan to fi nd out an eff ective biopesticides 
against aphid infesting isabgul. The trial was laid 
out in a randomized block design (RBD) with ten 

treatments and three replications. The isabgul 
variety Gujarat Isabgul 4 was spaced with 30 cm 
row spacing. The size of each gross plot measured 
4.00 m x 3.00 m. All agronomical practices were 
adopted to raise the healthy crop. A total of 
ten treatments viz., Lecanicillium lecanii 1.15 WP 
(0.004%), Beauveria bassiana 1.15 WP (0.004%), 
garlic bulb extract (5%), azadirachtin 1500 ppm 
(0.15%), ginger extract (5%), Ipomoea leaf extract 
(10%), neem leaf extract (10%), custard apple 
leaf extract (10%), karanj oil (20 ml/10 L)  and  
untreated control. Three foliar sprays of each 
biopesticides were applied by means of manually 
operated knapsack sprayer. 

 First foliar spray was made at initiation 
of aphid and subsequent two sprays were 
applied after 10 days interval. For recording the 
observations, fi ve plants were selected randomly 
from each net plot. Observations on aphid 
population were recorded before and after 3 and 
7 days of application of diff erent bio-pesticides 
sprays. The data thus, obtained were statistically 
analyzed after suitable transformation. Following 
aphid index given by Bank (1954) was fi xed 
for estimating the population of aphid and the 
average aphid index was worked out by adopting 
following formula: 

Average aphid index 
0N + 1N + 2N + 3N + 4N 

Total number of plants observed
Where, 0, 1, 2, 3, 4 are aphid index ,                                                  
N = Number of plant showing aphid index

Aphid Index Degree of infestation
0 Plant free from aphid 
1 Aphid present, but colonies did not build up. No injury due to pest apparent 

on the plant
2 Small colonies of aphid were present 
3 Large colonies of aphid were present on tender parts. Counts of aphids in 

colonies were possible and tender plant part show damage symptoms due to 
aphids 

4 Entire plant was covered by aphids. Counts of aphids in colonies were impossible 
and plant show damage symptom due to aphids



Indian Journal of Arecanut, Spices & Medicinal Plants Vol. 25-4 (2023)

18

eff ective control of aphids by recording the least 
infestation levels. The subsequent treatments that 
showed relatively lower aphid infestations were 
Beauveria bassiana 1.15 WP (2.62) and Lecanicillium 
lecanii 1.15 WP (2.76). Conversely, garlic bulb 
extract 5% concentration (2.89), ipomoea leaf 
extract at 10% concentration (2.89), azadirachtin 
at 1500 ppm concentration (2.99), ginger extract 
at 5% concentration (2.99), custard apple leaf 
extract at 10% concentration (2.92) and karanj oil 
(3.06) exhibited less effi  cacy in reducing aphid 
infestation, although they performed beĴ er than 
the untreated control.   

Eff ect on predatory coccinellids in isabgul 

 Perusal of the data on population of predatory 
coccinellids in pooled over year revealed 
signifi cant higher population in untreated 
control during 2019-20, 2020-21, 2021-22 and 
also remained at par with neem leaf extract 10% 
followed by Beauveria bassiana 1.15 WP.

Impact on seed yield of isabgul

 Pooled over year data on seed yield of isabgul 
presented in Table 3 revealed that the seed yield 
of isabgul diff ered signifi cantly in all the three 
individual years as well as in pooled analysis. 
The plots sprayed with T7 i.e neem leaf extract 
5% (511 kg/ha) had obtained the highest seed 
yield of isabgul followed by Beauveria bassiana 
1.15 WP (476 kg/ha) and remained at par with the 
treatment Lecanicillium lecanii 1.15 WP (457 kg/
ha) as well as garlic bulb extract 5% (439 kg/ha) 
during 2019-20, 2020-21 and 2021-22.  

Economics

 Economics of various eco-friendly 
insecticides/ botanicals against aphid of isabgul 
was computed considering prevailing market 
price of seed yield of isabgul and cost of diff erent 
treatments including labour charges (Table 4). 
Looking to the economic analysis of diff erent 
treatments, neem leaf extract 10% treated plots 
gave maximum benefi t (PCBR: 5.90) followed 
by Lecanicillium lecanii (1x109gcfu/g) @ 40g/10 
litre water recorded 3.76 PCBR and ipomoea 
leaf extract @ 10% which gave higher additional 
income, net realization and PCBR.

Results and discussion 
Aphid index 

 The fi rst-year (2019-20) data from pooled 
over periods and spray as presented in Table 
1, demonstrated that neem leaf extract at 10% 
concentration (2.40) exhibited the most signifi cant 
reduction in aphid infestation, followed by 
Beauveria bassiana 1.15 WP (2.62). Subsequently, 
Lecanicillium lecanii 1.15 WP, garlic bulb extract 
at 5%, ipomoea leaf extract at 10%, custard apple 
leaf extract at 10% and azadirachtin at 1500 ppm 
were identifi ed as the next beĴ er treatments 
showing aphid infestations of 2.82, 2.89, 2.92, 2.96 
and 3.03, respectively.

 The second year (2020-21) data of pooled over 
periods and spray presented in Table 1. Notably, 
neem leaf extract at a concentration of 10% (2.16) 
and Beauveria bassiana 1.15 WP (2.43) were found 
to be the most effi  cacious in mitigating aphid 
infestations, exhibiting signifi cantly lower aphid 
densities in comparison to other treatments 
evaluated in the study. Following closely were 
Lecanicillium lecanii 1.15 WP (2.56), garlic bulb 
extract at 5% (2.69), ipomoea leaf extract at 10% 
(2.76), and custard apple leaf extract at 10% 
(2.72). Although slightly higher than the neem 
leaf extract and Beauveria bassiana treatments, 
these alternative interventions demonstrated 
substantial eff ectiveness in curbing aphid 
populations in the target crop.

 The third year (2021-22) data of pooled 
over periods and spray presented in Table 
1 and concluded that neem leaf extract at a 
concentration of 10% (2.53) resulted in the least 
aphid infestation, with statistical signifi cance. 
Subsequently, Beauveria bassiana 1.15 WP (2.79) 
demonstrated the second most eff ective aphid 
control among the treatments evaluated. It is 
worth noting that the trends observed in the 
treatment eff ects during the year 2021-22 were 
found to be more or less similar to those noticed 
in the previous years, 2020-21 and 2019-20.

 The pooled over year data of 2019-20, 2020-
21 and 2021-22 presented in Table 1. Among the 
various treatments evaluated, neem leaf extract 
at 10% concentration (2.37) exhibited the most 
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Table 1: Eff ect of diff erent treatments on aphid in isabgul 
Tr. 

No.
Treatments

Aphid index

2019-20 2020-21 2021-22 Pooled over 
year

T1 Lecanicillium lecanii 1.15 WP 
(1x109cfu/g) @ 40 g/10 L

1.68c

(2.82)
1.60bc

(2.56)
1.71bc

(2.92)
1.66f

(2.76)
T2 Beauveria bassiana 1.15 WP 

(1 x109cfu/g) @ 40 g/10 L
1.62d

(2.62)
1.56cd

(2.43)
1.67c

(2.79)
1.62g

(2.62)
T3 Garlic bulb extract @ 5% 1.70bc

(2.89)
1.64bc

(2.69)
1.71bc

(2.92)
1.69e

(2.86)
T4 Azadirachtin 1500 ppm @ 

40 ml/10 L
1.74bc

(3.03)
1.69b

(2.86)
1.75bc

(3.06)
1.73c

(2.99)
T5 Ginger  5% extract 1.75b

(3.06)
1.69b

(2.86)
1.75bc

(3.06)
1.73c
(2.99)

T6 Ipomoea leaf extract @ 10% 1.71bc

(2.92)
1.66bc

(2.76)
1.72bc

(2.96)
1.70de

(2.89)
T7 Neem leaf extract  @ 10% 1.55e

(2.40)
1.47d

(2.16)
1.59d

(2.53)
1.54h

(2.37)
T8 Custard apple leaf extract 

@ 10%
1.72bc

(2.96)
1.65bc

(2.72)
1.75bc

(3.06)
1.71d

(2.92)
T9 Karanj oil @ 20 ml/10 L 1.76b

(3.10)
1.69b

(2.86)
1.79b

(3.20)
1.75b

(3.06)
T10 Untreated control 1.92a

(3.69)
1.86a

(3.46)
2.01a

(4.04)
1.93a

(3.72)
S.Em.± T 0.035 0.032 0.042 0.006

P 0.021 0.021 0.029 0.151
S 0.005 0.008 0.006 0.004
Y - - - 0.006

TxP 0.019 0.027 0.020 0.012
TxS 0.015 0.025 0.019 0.013
PxS 0.007 0.011 0.008 0.012
YxT - - - 0.005
YxP - - - 0.006
YxS - - - 0.010

TxPxS 0.021 0.036 0.027 0.020
YxSxT - - - 0.009
YxSxP - - -- 0.009
YxPxT - - - 0.016

YxSxPxT - - - 0.028
C.D.at 5% T 0.103 0.096 0.124 0.034

YxT - - - NS
C.V. (%) 2.11 3.76 2.65 2.87

Figures in parenthesis are retransformed values, those outside x  are transformed values, 

DAS: Days after spray; Treatments means with the leĴ er (s) in common are not signifi cant by DNMRT at 5% 
level of signifi cance



Indian Journal of Arecanut, Spices & Medicinal Plants Vol. 25-4 (2023)

20

Table 2: Eff ects of diff erent treatments on predatory coccinellids in isabgul 

Tr. No. Treatments
Predatory coccinellids/ plant

2019-20 2020-21 2021-22 Pooled over year

T1 Lecanicilliumlecanii 1.15WP 
(1x109cfu/g) @ 40 g/10 L

1.77bcd

(3.13)
1.71c

(2.92)
1.78c

(3.17)
1.75bc

(3.06)
T2 Beauveria bassiana 1.15WP  

(1 x109cfu/g) @ 40 g/10 L
1.78abc

(3.17)
1.72c

(2.96)
1.80bc

(3.24)
1.77b

(3.13)
T3 Garlic bulb extract @ 5% 1.73cde

(2.99)
1.67cd

(2.79)
1.78c

(3.17)
1.73bcd

(2.99)
T4 Azadirachtin 1500 ppm 

@ 40 ml/10 L
1.68e

(2.82)
1.63d

(2.66)
1.78c

(3.17)
1.70d

(2.89)
T5 Ginger  5% extract 1.67e

(2.79)
1.62d

(2.62)
1.77c

(3.13)
1.69d

(2.86)
T6 Ipomoea leaf extract @ 10% 1.72cde

(2.96)
1.67cd

(2.79)
1.77c

(3.13)
1.72cd

(2.96)
T7 Neem leaf extract  @ 10% 1.84ab

(3.39)
1.80b

(3.24)
1.84ab

(3.39)
1.83a

(3.35)
T8 Custard apple leaf extract 

@ 10%
1.70de

(2.89)
1.65d

(2.72)
1.78c

(3.17)
1.71cd

(2.92)
T9 Karanj oil @ 20 ml/10 L 1.68e

(2.82)
1.63d

(2.66)
1.76c

(3.10)
1.70d

(2.89)
T10 Untreated control 1.85a

(3.42)
1.87a

(3.50)
1.86a

(3.46)
1.86a

(3.46)
S. Em.± T 0.025 0.018 0.017 0.016

P 0.007 0.007 0.004 0.017
S - - - -
Y - - - 0.005

TxP 0.023 0.023 0.013 0.012
TxS - - - -
PxS - - - -
YxT - - - 0.015
YxP - - - 0.007
YxS - - - -

TxPxS - - - -
YxSxT - - - -
YxSxP - - - -
YxPxT - - - 0.021

YxSxPxT - - - -

C.D.at 
5%

T 0.08 0.05 0.05 0.048
YxT - - - NS

C.V. (%) 2.30 2.37 1.28 2.06

Figures in parenthesis are retransformed values, those outside are x are transformed values, DAS: Days 
after spray; Treatments means with the leĴ er (s) in common are not signifi cant by DNMRT at 5% level of 
signifi cance.
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Table 3:  Seed yield of isabgul in diff erent treatments

Tr. 
No. Treatments

Seed yield
2019-20 2020-21 2021-22 Pooled

T1 Lecanicillium lecanii 1 .15WP 
(1x109cfu/g) @ 40 g/10 L

428ab 444ab 498bc 457bc

T2 Beauveria bassiana 1.15WP
 (1 x109cf u/g) @ 40 g/10 L

444ab 464a 522b 476ab

T3 Garlic bulb extract @ 5% 423ab 426ab 469cd 439bc

T4 Azadirachtin 1500 ppm 

@ 40 ml/10 L

294c 364cd 408g 355de

T5 Ginger  5% extract 342ab 365cd 418fg 375d

T6 Ipomoea leaf extract @ 10% 419ab 419abc 450de 429c

T7 Neem leaf extract  @ 10% 474a 476a 582a 511a

T8 Custard apple leaf extract @ 10% 414ab 401bc 439ef 418e

T9 Karanj oil @ 20 ml/10 L 292c 331de 352h 325f

T10 Untreated control 264c 285e 261i 270g

S.Em.± 33 18 9 13
C.D.at 5% 99 54 25 36

YXT - - - NS
C.V.% 15.13 7.93 6.33 9.55

Treatments means with the leĴ er (s) in common are not signifi cant by DNMRT at 5% level of 
signifi cance
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Conclusion 

 Among the ten treatments evaluated, neem 
leaf extract at 10% emerged as the most successful 
in reducing aphid populations, recording the 
lowest infestation levels. Beauveria bassiana 
1.15 WP and Lecanicillium lecanii 1.15 WP also 
showed promise as alternative treatments with 
relatively lower aphid infestations. Moreover, 
the study demonstrated the positive impact of 
neem leaf extract at 5% on isabgul seed yield, 
yielding the highest seed production, followed 
by Beauveria bassiana 1.15 WP and Lecanicillium 
lecanii 1.15 WP as well as garlic bulb extract 
at 5%, consistently over the three-year study 
period. These fi ndings provide valuable insights 
into the implementation of sustainable aphid 
management strategies in isabgul cultivation, 
off ering eco-friendly alternatives to chemical 
pesticides while maximizing crop yield and 
economic returns. 
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PEPPER PRODUCTION PROSPECTS 2023-24
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 Among the spice crops grown in India, 
black pepper (Piper nigrum L.) is one of the most 
ancient and traditional spice crop, which has 
been traded worldwide. The tropical evergreen 
forest of Western Ghats is the home of black 
pepper. Kerala, Karnataka and Tamil Nadu are 
the leading black pepper producing States in the 
country.  The crop is the major source of income 
and employment for rural households in the 
predominantly pepper growing State of Kerala. 
In Karnataka, pepper is cultivated as a profi table 

mixed crop in coff ee plantations and arecanut 
gardens. In Tamil Nadu also pepper is cultivated 
as a mixed crop in coff ee/tea gardens mainly 
confi ned High-altitude regions.  

 In India, black pepper is cultivated in an area 
of around 2.99 lakh ha with a production of 1.17 
lakh tonnes. Karnataka is the largest producer 
with a production of 80000 tonnes from an area 
of 2.08 lakh ha. The Statewise area, production 
and productivity of black pepper in India during 
2022-23 are given in Table 1.  

Table 1. Area, production and productivity of black pepper, Statewise in India 2022-23

 State
Area 

(‘000 ha)
Production 

(‘000 tonnes)
Productivity 

(kg/ha)

Karnataka 207.811 80.805 389

Kerala 73.732 27.654 375

Assam 3.603 2.812 780

Meghalaya 2.083 2.339 1123

Tamil Nadu 7.465 1.642 220

Maharashtra 1.958 0.506 258

Goa 0.861 0.418 485

Tripura 0.372 0.403 1083

Andhra Pradesh 0.478 0.248 519

West Bengal 0.380 0.153 403

Andaman & Nicobar 0.138 0.037 268

Nagaland 0.080 0.030 375

Pondicherry 0.010 0.014 1400

Arunachal Pradesh 0.012 0.003 250

Mizoram 0.070 0.003 43

Total 299.053 117.067 391

Indian Journal of Arecanut, Spices & Medicinal Plants Vol. 25 (4) 24-29 (2023)
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 In India, the production of black Pepper 
experiences annual fl uctuations due to the vagaries 
of weather. The plant is very sensitive to climatic 
parameters especially the paĴ ern of rainfall.  Total 
rainfall and its distribution play an important role 
in black pepper cultivation and productivity. The 
fl owering and fruiting in the plant synchronize 
with the rainy season indicating the importance of 
rainfall in this process.  An annual rainfall of 2000 
mm with uniform distribution is ideal. Rainfall 
of 70 mm received in 20 days during May-June is 
suffi  cient for triggering off  fl ushing and fl owering 
process in the plant, but once the process is set 
off  there should be continuous shower until fruit 
ripening. Any dry spell even for a few days, 
within this critical period of 16 weeks (fl owering 
to ripening) will result in low yield. Rainfall 
after stress induces profuse fl owering. Growth 
of fruit bearing lateral shoots (plagiotrops) and 
photosynthetic rate are maximum during peak 
monsoon in India (June – July). A relative humidity 
of 60-95% is optimum at various stages of growth.

 Black pepper is an export-oriented 
commodity and hence the price for black pepper 
is generally ruled by the production trend in the 
major producing countries.

 Indian black pepper, which accounted 
for a major part of the global pepper, recently 
seems to be facing threat from other origins 
like Vietnam, Indonesia, Brazil etc.  Since 2001, 
Vietnam emerged as a major competitor in the 
case of production and they off er the produce 
at competitive prices and this forced the major 
importers to distance Indian pepper. As a result 
of this, Indian pepper had lost its supremacy in 
the global pepper export market. Countrywise 
export of pepper in the World are given in Table 2.   
Table 2. Pepper exports by producing countries 

Quantity in MT

Country  Year 2022 Year 2023
Vietnam 231,988 264,094
Indonesia 29,554 23,818
Brazil 83,659 80,702
India 19,086 15,437
Malaysia 6,794 5,853
China 3,678 4,052

Source: International Pepper Community (2023),
              Jakarta (ipcnet.org)

 Considering the above facts, advance 
information about the production in the ensuing 
harvesting season is of considerable importance 
from the trade point of view as well as for 
formulation of future development programmes. 
Therefore, the Directorate of Arecanut and Spices 
Development (DASD), Calicut conducts quick 
surveys in the major pepper growing tracts of 
Kerala, Karnataka and Tamil Nadu to estimate the 
expected production of black pepper during the 
ensuing crop season.  In 2023-24, the quick survey 
was conducted in these States during the months 
of October and November.

Methodology

 The Survey was conducted in Karnataka, 
Kerala and Tamil Nadu. Sample size was selected 
in these States and no. of pepper standards 
included in the sample size are given below. 
Table 3. State-wise sample size and no. of pepper 
standards covered

State

Sample 
size 
(no. 

plots 
visited)

Total no. of pepper 
standards included   

in the sample

Karnataka 46 106550
Kerala 66 40800
Tamil Nadu 26 31410
Total 138 178760

 The information was collected through 
personal interview of the farmers, based on a pre-
designed interview schedule, in the major pepper 
growing districts of these States.  The fi eld was 
subsequently inspected to verify whether the 
observed data aligns with the actual condition of 
the crop. The sample size was fi xed in proportion 
to the area under cultivation in each district. The 
pepper gardens were selected from the list of 
pepper cultivators available at respective Krishi 
Bhavans in Kerala and offi  ce of Assistant Director 
of Horticulture (ADH) in Karnataka and Tamil 
Nadu.  Krishi Bhavans under Department of 
Agriculture have helped in data collection in Kerala 
and ADH offi  ces have helped in data collection in 
Karnataka and Kerala. The details of information 
collected include area under pepper, number of 
pepper standards, varieties grown, standards 
used, management practices, crop loss due to 
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pest/disease incidence and natural calamities, 
production obtained during the previous years, 
expected production for the ensuing season, 
reason for change in production, details of new 
planting, change in area under cultivation, source 
of planting material, awareness about various 
assistance, and other problems/suggestions. The 
change in production of pepper in each state was 
estimated based on the weighted average method.

KARNATAKA

 In Karnataka, pepper is grown as a profi table 
mixed crop in coff ee plantations and arecanut 
gardens. Pepper cultivation is mainly confi ned 
to the six districts viz. Kodagu, Chikmagalur, 
Hassan, Shivamoga, UĴ ara Kannada, Dakshina 
Kannada, etc.  In Karnataka State, area estimates 
are being done based on a GPS-enabled mobile 
app from 2018-19 onwards. Data collected through 
mobile app is being reconciled at Village, Hobli, 
Taluk and District level by the respective offi  cers 
from Agriculture, Horticulture, Sericulture, Water 
Resources, Directorate of Economics and Statistics 
and Revenue Depts.  Pepper comes under non-CES 
(Crop estimation Survey) crops, and hence no crop 
cuĴ ing experiments are conducted to estimate the 
yield rates. Yield rates are assessed through oral 
enquiry of cultivators on sample basis. 

 In Karnataka, the Survey was conducted in 
fi ve districts viz. Kodagu, Hassan, Chickmagalore, 
Shimoga and UĴ ara Kannada which together 
contribute about 91 % of the area under black 
pepper in the state. Sample size was fi xed in 
proportional to area under cultivation in each 
districts.

Districts covered in the 
Survey

Area 
(ha)

% share to 
State total

Kodagu 103300 50
Chikmagalur 49815 24
Hassan 25508 12
Shimoga 5190 3
UĴ ara Kannada 4044 2
Total 189423 91
State total  (Including 

other Districts)
207811 100

Table 4. Districtwise area under pepper in Karnataka

Source: Dept of Economics and Statistics, Karnataka

 The fi eld survey conducted in Karnataka 
state revealed that around 75 -80% of the area 
under pepper is covered by high yielding varieties 
Panniyur. Pepper is primarily trailed on Silver 
oak, resulting in higher productivity compared 
to other standards. As pepper is cultivated as a 
mixed crop in coff ee plantations, on a large scale, 
most of the plantations are well managed.  

 As per the data collected during the fi eld 
survey in Karnataka, it is estimated that production 
of black pepper in Karnataka is likely to increase 
by 10.2% this year (2023-24). The rainfall paĴ ern 
received this year was favourable to the fl owering 
and fruit seĴ ing of pepper. This coupled with 
good and systematic management practices 
adopted by the farmers have contributed mainly 
to the increase in production in all the districts 
surveyed.  Most of the plantations have irrigation 
facilities and they usually irrigate the crop during 
the adequate time.

 Thus the likely production of pepper in 
Karnataka during the year 2023-24 is estimated at 
89007 tonnes as against the production of 80805 
tonnes during the year 2022-23.

District Area
Kodagu Ponnampet, VirajpeĴ a, Ma-

dikeri, Somwarpeta
Hassan Sakleshpura
Chickmagalore Mudigere, Koppa
Shimoga Thirthahally, Sagar
UĴ ara Kannada Sirsi

Table 5. Area surveyed in Karnataka

Arecanut it coff ee garden in Karnataka
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Pepper survey team in Karnataka

KERALA

 Kerala is the second largest pepper producing 
state in the country. Small and marginal farm 
holdings dominate forming 80% of the total 
number of pepper farms in the state. Pepper is 
cultivated in almost every homestead or plot of 
land in the plain lands; and in high-ranges like 
Idukki and Wayanad, where pepper is extensively 
cultivated on a commercial scale.

 In Kerala, the survey was conducted in only 
two districts viz. Wayanad and Idukki. These 
districts account for 62% of the area under pepper 
and 83% of total pepper production in the state.

 As per the estimates provided by the 
Directorate of Economics and Statistics, Kerala the 
total area under pepper is 73732 ha with a plant 
population of 1111 standards per ha. 

 Most of the pepper area (50%) in Idukki 
district is covered by the local cultivars like 
Chengannoor, Neelamundi, Thevamundi, 

Table 6. Area under pepper in major districts of Kerala

Districts covered in the 
Survey

Area 
(ha)

% share to 
State total

Idukky 37202 50
Wayanad 8957 12
Total 40452 62
State total (Including 

other Districts)
73732 100

Table 7. Area surveyed in Kerala

District Area
Idukki Adimali, Rajakkad, Rajakumari, 

Nedumkantam, , KaĴ appana, 
Kumily, Chakkupallam

Wayanad Mananthavady, Pulpally, 
Mullankolly, Meenangadi, MuĴ il 
and Thirunelli

Table 8. Estimated percentage change in production 
of pepper in the districts surveyed in Kerala

District Change in production com-
pared to last year (%)

Idukky +8.22
Wayanad +23.14
Kerala 
(Weighted
Average)

+10.69

Narayakkodi, Aimpiriyan, Kuthiravally,   Perumkodi 
etc. Karimunda covers 35% and Panniyur covers 
15% of area under pepper in Idukki. In Wayanad 
district, around 90% of the area under pepper 
cultivation is covered by Panniyur variety. While 
silver oak is the primary support tree for pepper 
cultivation in Wayanad, Erythrina is the preferred 
choice in Idukki, followed by Jack, Kilinjil, and 
other jungle trees. Silver oak is rarely used as a 
support for pepper in Idukki. The majority of 
farmers primarily apply organic manures such 
as farm yard manure or compost. While chemical 
fertilizer use is limited among these farmers. 
However, it is prevalent in the cultivation of 
intercrops like cardamom, ginger and coff ee. 

 The estimated percentage changes in 
production of black pepper in the districts 
surveyed in Kerala are given in Table 8.

 From the above table (Table 5), it is seen Pepper survey team in Waynad
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that the production of black pepper in Kerala is 
expected to increase by about 11% this year owing 
to the increase in pepper production noticed in 
Idukki and Wayanad. Production of pepper in 
Idukki, the largest pepper producing district in the 
state, is expected to be increase by 8.22% and that 
in Wayanad, the second largest pepper producing 
district in Kerala is likely to increase by 23.14% 
during the crop season 2022-23. The increased 
pepper production in Kerala is primarily aĴ ributed 
to favorable weather conditions, less incidence of 
pests and diseases and improved management 
practices driven by the high market price of the 
commodity       

 Thus it has been estimated that the overall 
production of black pepper in Kerala is expected to 
increase by 10.69% this year (2023-24) as compared 
to last year (2022-23). The likely production of 
black pepper in Kerala during the season 2023-24 is 
estimated at 30610 tonnes as against the estimated 
production of 27654 tonnes during 2022-23.

 Then major constraints in pepper cultivation 
as reported by the respondents are given below.

  higher cost of labour
  Non-availability of disease free planting 

materials of high yielding varieties
  non availability of labour for the cultural 

operations and harvesting

TAMIL NADU

 Tamil Nadu is also a signifi cant producer of 
pepper where it’s cultivation is mainly confi ned to 
the Hilly zones like Nilgiris (Nilgiri District), Lower 
Pulneys (Dindigul District),  Shevroys (Yercaud-
Salem District),  Kolli Hills (Namakkal District), 
Anamalai (Valparai -Coimbatore district), These 

Pepper survey team in Tamil Nadu

Table 9. Area under pepper in Tamil Nadu

District Area (ha)
% share to 
State total

Namakkal 2517 34
Dindigul 1460 20
Salem 1454 19
The Nilgiris 992 13
Total 6423 86
State total
(Total including 
other districts) 

7465 100

Table 10. Area surveyed in Tamil Nadu

District Area
Namakkal Kolli Hills
Dindigul Thadiyankudisai (Thandikudi)
Salem Yercaud
Nilgiris Gudallur

fi ve districts contribute about 90% of area under 
cultivation of pepper in Tamil Nadu.

 As per the data provided by the Department 
of Economics and Statistics, Chennai, area under 
pepper in Tamil Nadu is 7465 ha. In Tamil Nadu, 
pepper is cultivated as a mixed crop in coff ee / tea 
plantations. As it is grown as a mixed crop under–
reporting /non-reporting of area coverage of 
pepper is a general practice in Tamil Nadu also.  
As per the survey conducted over the years, it is 
observed that only coff ee/tea area is shown in the 
land records.  

 Field survey was conducted in the following 
areas.

 Now, Kolli Hills, a mountain range located in 
Namakkal District, is a high potential area of black 
pepper in Tamil Nadu. Here the cropping paĴ ern 
is mainly Black pepper + coff ee (70%) followed 
by black pepper + coff ee + banana (25%) and as 
monocrop only by around 5%. 

 Major varieties /cultivars cultivated in Tamil 
Nadu are Panniyur and Karimunda. The fi eld 
survey conducted in Tamil Nadu revealed that the 
pepper production in the state is to increase by 
9.5%. The major reason aĴ ributed to the increase 
in production is the favorable weather conditions 
and good management practices. 
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Table 11. Expected production of black pepper during 2023-24 compared to 2022-23

State Production 
2022-23 (tonnes)

Estimated %  change in 
production in 2023-24 

Estimated production 
2023-24 (tonnes)

Kerala
Karnataka
Tamil Nadu & Other States

27654
80805
8608

10.7
10.2

9.5

30610
89007
9426

Total 117067 10.23 129043

 Thus the production of pepper in Tamil Nadu 
during the year 2023-24 is estimated at 9426 tonnes 
as against the estimated production of  8608 tonnes 
last year (2022-23). 

CONCLUSION

 Based on the study, it can be concluded that 
the production of black pepper in the country is 
expected to increase by about 10.23% r during the 
current harvesting season. Thus the total pepper 
production is expected to be 129043 tonnes during 

2023-24, as against the estimated production of 
117,067 tonnes during 2022-23. 

Reference

International Pepper Community (2023). Retrieved 
from hĴ ps://www.ipcnet.org/publication

Department of Economics and Statistics (2023). 
Govt of Karnataka, Bangalore

Directorate of Economics and Statistics (2023). 
Government of Kerala, Thiruvananthapuram



30

BRAINSTORMING SESSION ON

 “EFFECT OF ARECANUT CONSUMPTION ON HUMAN HEALTH”

 A Multi-institutional Meeting on Arecanut 
and Human Health was jointly organized 
by  ICAR- Central Plantation Crops Research 
Institute (ICAR-CPCRI), Kasaragod and 
Directorate of Arecanut and Spices Development 
(DASD), Kozhikode at  ICAR-CPCRI, on 14th 
Nov, 2023. The purpose of the one-day event 
was to formulate research questions aimed at 
scientifi cally establishing the role of arecanut 
on health, involving researchers from reputable 
national organizations. AĴ endees included 
researchers from various fi elds, such as human 
medicine and plant metabolites, representing 
institutions like AIIMS, CSIR-CCMB, CSIR-
CIMAP, CSIR-CFTRI, CSIR-NBRI, IISc, KMC, 
NITTE University, and SDM University, among 
others. The meeting was organized in hybrid 
mode with delegates from diff erent parts of the 
country aĴ ending physically or joining over 
online. 

 Dr. K.B. Hebbar, Director of the host Institute 
(ICAR-CPCRI),welcomed the delegates and  
highlighted the need for evidence based research 
on arecanut and health so as to safeguard the 
interests of the millions of arecanut farmers. He 
highlighted some of the limitations in the earlier 
studies. Dr. Homey Cheriyan, Director, DASD, 
Kozhikode further elaborated the economic 
importance and said arecanut commerce 
accounted for INR 44,000 crores in India.                 
Dr. K. Satyamoorthy, Professor, SDM University, 
Dharwad insisted the importance of systematic 
study not only to elicit sound evidence but also 
to publish the results in reputed journals. Dr. 
Prabhat Kumar, Hort. Commissioner, DAFW, 

Ministry of Agri. & Farmer’s Welfare in his 
presidential address, while mentioning about the 
use of arecanut from Vedic period, stressed the 
need for impartiality in assessing the impact of 
arecanut on human health. He also agreed that a 
comprehensive road plan for the research in this 
aspect is very much essential.  The deliberations 
were made under the following themes.

Session 1: Clinical Epidemiology and Public 
Health

 A systematic review of available reports is 
being performed by Dr. PrasannaMithra P, KMC 
Mangalore and a group. From the fi ndings he 
had highlighted the limitations of earlier studies 
Prof. Sameer Bakhshi, Professor, Department of 
Medical Oncology, AIIMS, New Delhi, talked 
about epidemiological association and biological 
plausibility. From various studies, he has pointed 
out the biasness in sampling, liĴ le number of 
cases in each study and signifi cantly elevated 
odds ratios. He suggested robust case control/ 
cohort studies, in vitro and in vivo models. He 
also suggested areas where arecanut cessation 
and rates of OSMFs requires to be correlated to 
arrive at a meaningful conclusion. Dr. Praveen 
K. SheĴ y,KS Hegde Medical Academy, NIITE, 
Mangalore in his interaction highlighted the 
infrastructure support for arecanut research 
at NITTE University.  Dr. Ravi KiranOngole 
fromManipal College of Dental Sciences 
Mangalore, Manipal while studying OSMF trying 
to establish if trace elements could be the causal 
factors. During the discussion opinion came 
forward regarding the assessment of the role of 
heavy metals such as arsenic.
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Session 2: Metabolites and Metabolomics

 Dr. Debasis Chakrabarty from CSIR-NBRI, 
Lucknow briefed the importance of establishing 
metabolites and metabolic pathways associated 
with arecoline content. Further importance of 
phytochemical constituents of arecanut and 
bioactive properties on human health were 
discussed by Dr. S.  Nagarajan, CSIR-CFTRI, 
Mysore. Joining online, Dr. Karuna Shankar 
from CSIR-CIMAP, Lucknow stressed that 
concentration dependent studies are lacking. 
CSIR-CIMAP would be contributing in metabolite 
profi ling of arecanut besides in pre-clinical 
safety/toxicity studies on the phytochemicals of 
arecanut. NMR-MS –based detection systems in 
blood metabolomics could be a subject of interest 
to Dr.Sujeet K. Mewar from AIIMS, New Delhi.

Session 3: Neurosciences

 Dr. B.N. Srikumar, NIMHANS, Bangalore, 
discussed if arecanut extract could be used in 
therapeutics to treat neuropsychiatric disorders. 
His views have been strongly agreed by Dr. 
Radhika M. Sherkhane, SDM University, 
Dharwad, that basic in vivo animal studies should 
be taken up to collect systematic evidence. 

Session 4: Cellular and Molecular Sciences

 Dr. K. Thangaraj from CSIR-CCMB, 
Hyderabad, stressed the importance of selecting 
samples under diff erent categories along with 
‘only arecanut chewers’. Categorization of 
stem cell lineages by arecanut and its active 
chemical constituents was discussed by Dr. Ajay 
Kumar Olli, SDM University, Dharwad. Prof. 

P. Kondaiah, IISC, Bangalore discussed about 
the Activation of cellular signaling pathways 
and regulation of gene expression by areca nut 
extracts. He added that arecanut induced pJNK 
is dependent on ROS and independent of TGFβ. 
Dr. K. Satyamoorthy from SDM University, 
Dharwad opined that arecanut with so much of 
polyphenols should be good to health as well as 
it could be a de-addiction agent. He added that 
a three dimensional system able to mimic what 
happens with arecanut and its extract is essential 
to be developed.  

General points during discussion

• In depth analysis of biological eff ects of 
arecanut consumption 

• Systematic study on anticancerous property 
of high concentration of arecoline

• Wound healing ability of the arecanut extract

• Quantitative determination is essential. 
Microbiological studies to be undertaken

• Characterization of Arecanut, classifi cation 
of varieties and age groups of arecanut based 
on the alkaloid content, and batch constancy 
is essential. Critical dose of arecoline

• Potential of gene editing in knocking-out 
undesirable trait if any

• Processing of arecanut to reduce arecoline-an 
option

• Consensus should be there regarding 
extraction method

• Animal experiment is most crucial than cell 
line studies

• Clinical study and basic study hand in hand

• Identifying appropriate collaborator and 
preparation of a viable research project 

• A chewing register with uniform information 
is very essential and need to be maintained in 
all places.

• A framework is to be prepared in 3-4 days 
and to fi nalize the network project proposal.
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  tuojh esa lqikjh ds chtksa dh yH;rk ds vuqlkj 
iwjss lky flafpr fLFkfr;ksa esa j[ks x, ckxksa esa 
vadqj.k ugha gq, rks muesa iqu% jksikbZ dh tk ldrh 
gSA  3 eghus dh vk;qokyh ikS/kksa dks izkFkfed ulZjh 
ls n~forh; ulZjh ;k ikWyh cSxksa esa iqu% jksikbZ djsaA  
n~forh; ulZjh esa D;kfj;kWa 150 ls-eh- pkSMkbZ] 15 
ls-eh- ÅWapkbZ vkSj lqfo/kkuqlkj yackbZ esa cuk;k 
tk,A  ikS/kksa dh izfrjksikbZ djrs le; 30&45 ls-
eh- dh nwjh gksuh pkfg,A

  n~forh; ulZjh esa vk/kkj [kqjkd ds :i esa lMs gq, 
xkscj dh [kkn 5 Vu izfr gsDVj dh nj ls iz;ksx 
djsaA gksl@fLizXyj@Qkbu fefLVax ls D;kfj;ksa esa 
jkst flapkbZ djsaA

  fu;fer :i ls fujkbZ djsa vkSj nqcZy iks/kksa dks 
gVk,A

  ikS/k”kkyk esa NkWo tky@lqikjh ds iRrsa@IysVM 
ukfj;y iRrksa ls NkWo nsa vkSj NkWo tky dks Bhd 
LFkku ij j[kus ds fy, fu;fer fuxjkuh djsaA

  ikS/k”kkyk esa j[ks ikbiksa@[kaHkksa ls uhps iM+us ls 
cpus ds fy, tkyksa dks pqLrh ls ckaWa/k ysaA

  ekpZ ds nkSjku ikS/k”kkyk ds iwjs Hkkx dks bl rjg 
<Wad ysa rkfd gYdk /kwi fey ldsaA

  gj isM+ dks 20 yhVj izfrfnu dh nj ls 5 fnuksa 
esa ,d ckj gksl flapkbZ ;k jkst+ fMªi flapkbZ djsaA

  ;fn r:.k ikS/kksa dks NkWo nsus ds fy, j[ks x, 
ukfj;y iRrs lM+ x, ;k u’V gq, rks  u, lkefxz;ksa 
ls NkWo nsuk pkfg,A

  [kjirokj fudkyus ds ckn dkVs x, [kjirokj 
vkSj iRrksa dks drkjksa ds chp ds Ålj feêh esa 
fc[kjk nsa rkfd ;s iYokj ds :i esa dkQh ykHkizn 
gksxk] lkFk gh feêh dh tSfod {kerk esa of̀} Hkh 
gks tk,xhA u, ckxksa esa izfr fd-xzk- xkscj [kkn 
ds lkFk gjs iRrs ;k dkW;j [kkn ls iYokj djus 

ls xehZ ds ekSle esa ckxksa esa ueh dk laj{k.k dj 
ldrk gS vkSj feV~Vh  dh HkkSfrd xq.kksa esa o`f} ykbZ 
tk ldrh gSA

  feêh rFkk ueh ds vuqj{k.k ds fy, dksaVwj cafVax] 
Vsjkflax vkfn mik;ksa dks viuk;k tk ldrk gSA

  dsys vkSj vU; Nk;snkj isM+ksa dks varjkQly ds 
:i esa yxkdj lw;Zrki ls cpk ysaA dktqjhuk ;k 
fXyfjflfM;k dks Hkh lhek esa NkWo ds fy, vkSj gok 
ls cpkus ds fy, yxk;k tk ldrk gSA

 tuojh ds nkSjku ids csfj;ksa dh rqM+kbZ vkSj 
lq[kkuk tkjh j[kk tk,A lw[ks uVksa ds fNydk fudkyuk 
vkSj Js.khdj.k djsaA if”peh rVksa esa Qjojh ds lw[ks 
ekSle esa vPNh c<+ksRrjh ,oa mit feyus ds fy, 6 
fnuksa esa ,d ckj dh nj ls ckxksa esa flapkbZ djsaA ikuh 
dh fdQk;rh iz;ksx ds fy, fMªi flapkbZ djsaA 4 ls 
7 fnuksa esa ,d ckj 175 yhVj ikuh dh nj ls gksl 
flapkbZ djsaA fMªi flapkbZ ds n~okjk 20 yhVj ikuh izfr 
isM+ izfr fnu fn;k tk ldrk gSA  flafpr ckxksa esa 50 
xzke u=tu] 70 xzke iksVk”k vkSj 20 xzke QkslQksjl 
izfr rkM+ dh nj ij moZjdksa dk iz;ksx djsaA

 lqikjh ds ckxksa dks nf{k.k&if”pe /kwi ds 
nq’izHkko ls laj{k.k ds fy, rus ds gjs Hkkx dks lw[ks 
iRrksa ;k ifRr;ksa ls vkSj vikjn”khZ ikWfyFkhu doj ls 
<Wad ysa ;k pwus dk ysiu djsaA isM+ksa ds vk/kkj esa tSfod 
iYokj] gjs ;k lw[ks taxyh iRrs] lqikjh ifRr;kWa vkfn ls 
iYokj djus ls feV~Vh dh ueh cuk;h j[kh tk ldrh 
gS vkSj feV~Vh dks gYds [kksnus ls ok;q lapkj vkSj ikuh 
ds vo”kks’k.k esa of̀} gksxhA xqPNksa esa MkbcSd ns[kk tk, 
rks bldk fu;a=.k djsaA

 lkekU;r% xehZ ds eghuksa esa dhVksa dk izdksi 
vf/kd gksxk] blfy, fuxjkuh djuk cgqr egRoiw.
kZ gSA  ekbV vkSj iq’iØe lwWafM;ksa dk fu;a=.k fd;k 
tk,A  lqikjh ds isM] fo”ks’kdj [kqys ckxksa esa gksusokys] 
ekbZV dk vkØe.k dk f”kdkj gksrs gSaA
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 fLaiMy cx dk  izdksi eqdqV ds vfodflr 
iRrksa esa dkyh js[kkvksa ds :I esa ns[kk tk ldrk gSA 
laØfer {ks=ksa ds lqikjh isM+ksa ds fLiafMy esa fMesFkks;sV 
¼jksxj 30 bZ lh ½ 15 fe-fy izfr 10 fyVj ikuh dh 
nj ij fNM+dus ls bl dhV dks izHkkoiw.kZ <ax ls jksdk 
tk ldrk gSA fnu ds /kwi ds ?kaVksa dks NksM+dj] cgqr 
eghu fNM+dko djuk pkfg,A

 ekbV~l ds vkØe.k dks jksdus ds fy, ifÙk;ksa 
ds fupys lrg ij MkbesFkks,V ¼jksxj 30 bZ lh½ 
1&5 fe-fy- çfr yhVj ikuh dh nj ij fNM+duk 
pkfg,A  ;fn dhVksa dk laØe.k fQj Hkh ns[kk tk,¡ 
rks] 15&20 fnuksa ds varjky esa fNM+dko nqgjk;k tk,¡A 
dbZ dksfy;ksIVhju dksfDlusfYyM~l ekbZV dks [kk ysrs 
gSaA 

         iksfV~aVx feJ.k rS;kj djds 30&45 fnuksa 
rd lkSjhdj.k ds fy,  j[ksaA lkSjh—r iksfêax feJ.k 
dks feêh lanw"k.k ls cpkus ds fy, tSohd fu;a=.k 
,tsaV ;kuh VªkbdksMsekZ gftZ;kue ;k Vh-fofjMs ¼1 xzke 
çfr fd-xzk-iksfV~aVx feJ.k dh nj ls½] L;wMkseksukl 
¶ywjkslsUl ¼LVªsf;u ih 1½ ¼20 xzke 1 fyVj ikuh esa 
foyhu djsa vkSj 50 fe yhVj çfr fd-xzk-iksfV~aVx feJ.
k½] oh , ,e@, ,e ,Q ¼100 lhlh çfr fd-xzk-iksfV~aVx 
feJ.k½ ls feyk nsuk pkfg, ¼tSohd fu;a=.k ,tsaV dks 
ulZjh feJ.k ls feyk nsa] ;|fi lkSjh—r ugha fd;k 
x;k gS½A

 15 x 10 ls- eh- ds vkdkj okys iksyh cSxksa 
¼dkQh fNæ lfgr½ esa mipkfjr ulZjh feJ.k Hkjk nsaA 
eq[; csyksa ls HkwLrkfj;ksa dks gVkdj j[ksaA t~;knk dksey 
;k t~;knk dBksj csyksa dks er ysaA bu HkwLrkfj;ksa dks 
nks ;k rhu x‚Bksa ds lkFk dkVk tkuk pkfg,A ;fn 
buds lkFk iÙks gS rks] bUgsa fudkyuk pkfg,] vkSj ruk 
ds lkFk iÙks dk FkksM+k&lk MaBy Hkh j[ksaA dkVs gq, 
ckxksa dks L;wMkseksukl ¼250 xzke 750 fe-yh- ikuh esa½ 
20 feuV rd j[kuk pkfg,A mipkfjr xk¡Bksa dks ,d 
cSx esa 3&5 dh nj ls yxk;k tk, vkSj 20 feuV rd 
feLV psacj esa Å"ekf;r djsaA tc x‚Bsa vadqj.k 'kq: 
gksrk gS] bUgsa feLV psacj ls ckgj fudkysaA

  buesa veqdqfyr ;k jksx laØfer xk¡Bksa dks 
gVk nsa A fuEu rkieku vkSj mPp ueh dks cuk, 
j[kus ds vuqdwy rjhds ls flapkbZ djsaA ,d i{k ds 
varjky esa ikS/kksa dks L;wMkseksukl ¶ywjkslsUl 2% LVªsf;u 
ih 1 ;k ,s ,s ,l vkj&6½ dk fNM+dko djds mipkj 
djsaA ehyh cx ls laØfer xk¡Bksa dks Dyksjikbfjiksl 
0-075% ls mipkfjr djsaA ;fn xksy fFkzIl ;k Ldsy 
dhV  ns[kk tk, rks MkbesFkks,V¼0-05%½ dk fNM+dko 
djsaA ;fn QkbVks¶rksjk jksx ns[kk tk, rks iksVkfl;e 
QksLQksusV 0-3% ;k esVkykfDly eSadkstsc 0-125%                 
¼1-25 xzke çfr yhVj½ dk fNM+dko ikf{kd varjky esa 
djsaA iÙkksa esa ,dkarj :i ls 1% cksMksZ feJ.k vkSj 0-2% 
dksIij vksDlhDyksjkbM fNM+dk nsaA jksx ds QSyko dks 
jksdus ds fy, jksx laØfer cSxksa dks gVk nsaA   ikS/ks 
ijthoh fuesVksM ls gksus okys tM+ jksx laØe.k ¼tM+ 
xyu½ ds ifj.kkeLo:i ikS/kksa dh of̀} [kjkc gksdj 
ifRr;kWa ihys gks tkrh gS vkSj dHkh&dHkh tM+ dyeksa 
ds ifRr;ksa esa var%f”kjk Dyksjksfll gksrh gSA  blds 
fuokjd mik; ds :i esa] ulZjh feJ.k dks 1&2 xzke@
fd-xzk- feV~Vh] lClVªsV ds izfr xzke 106 lh,Q;w dod 
;qDr mRikn okys VkYd vk/kkfjr tSfod fu;a=.k ,tsaV 
tSls] ikspksfu;k DykfeMksLiksfj;k] VªkbdksMsekZ gftZ;kue 
ls mipkfjr fd;k tk ldrk gSA  jksx laØe.k ds 
fy, ulZjh dks fu;fer :i ls tkWap djsaA ;fn dqN gS 
rks] ,sls rhoz laØfer cSxksa dks ulZjh ls gVkuk pkfg,A  
jksikbZ ds le; uhe [kyh 1 fd-xzk-@xM~<s dh nj ij 
iz;ksx djus ls Hkh fuesVksM laØe.k dks jksdk tk ldrk 
gSA  

    csyksa ds chp okyh txgksa esa vkSj vk/kkj Hkkxksa esa 
fujkbZ djsa vkSj lw[ks iÙkksa ls iYokj djsaA iqjkus ikS/kksa ls 
ayVdus okys csyksa dks gVk nsaA 

 r#.k csyksa dks lw[k tkus ls cpkus ds fy, <+¡d 
ysaA QkbZYyksMh vkSj LVaV ¼okbjy½ jksx dk fujh{k.k 
djsa vkSj laØfer ikS/kksa dks gVk nsaA

 ifjiDork ds fu'kkuh ds :i esa tc csy ds 
,d ;k nks Qy gjs jax ls ukjaxh ;k yky jax ds gks 
tk,xk] rc rqM+kbZ 'kq: djsaA dkyh fepZ dks lq[kkus 
dsfy, ges'kk lkQ&lqFkjs ek/;eksa dks viukuk pkfg, 
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;kuh] gkFk ls ;k ;kaf=d Fkzs"kj ls csfj;ksa dks vyx dj 
nsa A lkQ mit feyus ds fy, ØkUØhV dh LoPN 
tehu] ck¡l dh pVkbZ ;k i‚fyFkhu 'khV ij fcNkdj 
lq[kkuk pkfg, A 

    dkyh fepZ csyksa dks p<+kus ds fy, vçSy ekg 
esa eqfjDd~ ¼,fj=huk ojhxksVk½ dkjk;e ;k fdfyafty 
¼x#xk fiUusêk½] ,sykUFkl Lih-] fXyjhlhfM;k Lih- 
dVgy dk isM+ vkfn dks vk/kkjh isM+ksa ds :i esa jksfir 
djsaA Å¡ph bykdksa esa nyki ¼bZ-fyFkksLisekZ½ vkSj flYoj 
vksd ¼xzsfofYy;k jkscLVk½ dks lgkjs okys isM+ksa ds :i 
esa mxk;k tk ldrk gSA tgkWa xky okLi ns[kk tkrk gSa  
ogkWa ,fj=huk lqcqeczkUl vk/kkj isM+ ds :i esa mi;ksx 
djsaA  vk/kkjksa dks feêh esa n`<+ j[kus ds fy, feêh dks 
vPNh rjg ls nck;k tkuk pkfg,A dkyh fepZ dh 
jksikbZ djus ds 2&3 o’kZ igys flYoj vkWd vkSj dVgy 
ds ikSnksa dh jksikbZ djsaA  lery esa 3 x 3 ehVj dh 
txg nsaA vk/kkjksa ds ikSnksa dks 40&50 ls-eh xgjh NksVss 
Nsnksa esa jksikbZ djsaA  <+yku esa   ikS/kksa ds chp esa 2 ehVj 
vkSj drkjksa esa 4 ehVj dh txg nsaA ekulwu “kq: gksus 
rd lgkjs okys isMksa dh flapkbZ djsaA

  
 ifjiDork dh fu'kkuh ns[krs gh vnjd dh 
dVkbZ djsaA cht lkexzh ds :i esa mi;ksx djus ds 
fy, igys ls fpg~fur ikS/kksa dh dVkbZ vyx ls djuk 
pkfg,A
  vko';drkuqlkj cht lkexzh ds fy, jksxeqä 
eksVh çdUnksa dks pquuk pkfg, A pquh gqbZ çdUnksa dks  
e`nq xyu jksx ls cpkus dsfy, jksxfuokj.k mik; ds 
:i es loZçFke MkbFksu ,e&45] 3 xzke çfr fyVj 
ikuh dh nj ls ;k ckfofLVu 2 xzke çfr yhVj ikuh 
esa 30 feuV rd mipkfjr djuk pkfg, A ;fn cht 
çdUn jkbtkse Ldsy ls çHkkfor gS rks mls Hkh 0-05% 
ekyFk;ksu ;k fMesFkks,V ls mipkfjr djuk pkfg,A 
lrg dh vkæZrk dks gVkus ds ckn cht çdUnksa dks 
10&15 ls-eh-xgjs xïksa esa lqfo/kkuqlkj [kqys :i esa 
j[kdj ydMh ds r[rksa ls <Wduk pkfg,A gok vkus 
tkus dsfy, r[rksa esa ,d NksVk Nsn j[kuk pkfg, vkSj 
'ks"k Hkkx ij feêh ls ysi dj nsuk pkfg, A

 [ksrh ds lHkh eq[; dsUæksa esa dVkbZ tkjh jgsxhA   
gYnh esa vkd"kZd jax ,oa fo'ks"k xa/k ykus ds fy, dPph 
gYnh dh rktk [kksnh xbZ jkbtkse lalkf/kr djuk 
t:jh gSA vf/kdre lw[kh gYnh çkIr djus ds fy, 37 
g¶rksa dh ifjiDork esa dVkbZ djuk ykHkçn gksxk A 
ysfdu ewY; of/kZr mRiknksa ds }kjk vkfFkZd ykHk çkIr 
djus ds fy, 29 g¶rksa dh ifjiDork ds ckn gYnh 
dh dVkbZ dh tk ldrh gSA NksVh çdUnsa vkSj cYcsa 
lkQ ikuh esa >kx vkSj lQsn /kqvk¡ vkus rd ¼fo'ks"k 
xa/k ds lkFk½ vyx vyx  mckyuk pkfg,A blds ckn 
10&15 fnuksa rd bUgsa /kwi esa  'kq"d ,oa dM+k gksus rd 
lq[kkuk pkfg,A 
 cht lkexzh ds fy, lqfodflr] LoLFk ,oa 
jksxeqä çdUnksa dks pqu ysuk pkfg, A bu çdUnksa dks 
dksIij vksDlhDyksjkbM ls mipkfjr djds vxys cqvkbZ 
ekSle rd 'khry ,oa lw[kh txg ij j[kuk pkfg,A

 
  dkyh feêh esa 20&25 fnuksa vkSj yky nqeV 
feêh esa 7&15 fnuksa ds varjky esa flapkbZ djuk pkfg,A 
Qy&os/kdksa ds fu;a=.k ds fy, ¼LiksMksIVhjk fyV;wjk] 
ghfy;ksfrl ,feZtsjk½ Qsjkseksu Vªki ds Y;wj dks cnyuk 
pkfg,A ckxksa dh lhek esa lw;Zdkafr ikS/kksa dh jksikbZ 
djus ls vksfoiksflfVax eksr tSls dhVksa dks vkdf"kZr 
djds eq[; Qlyksa dks jksx laØe.k ls cpk;k tk 
ldrk gSA fo"kSys csbV (Bait) ¼8%1%1 pksdj] tkxjh vkSj 
DyksjhikbjhQksl½ ¼25 fd xzk çfr gsDVj dh nj ls½   
ikS/kksa ds ikl j[kus ls vkizoklh LiksMksIVhjk lw¡fM;ksa 
dks fu;af=r djus esa çHkkoiw.kZ fl) gqvk gSA Qy&os/
kdksa ds laØe.k dh çkFkfed voLFkk esa ckflYyl 
rqfjfUt,fUll ¼chVh½ dk fNM+dko iÙkksa esa djsa ¼mnkgj.k 
ds fy, fniy dk ç;ksx 4 fe-yhVj çfr yhVj dh nj 
ls ;k ,d yhVj çfr gsDVj dh nj ls fNM+dk nsa½A 
jksx dh QSyko dh fLFkfr esa bUMksDlkdkcZ 1 fe-yhVj 
çfr yhVj ;k fLiukslkM 0-3 fe-yhVj çfr yhVj dh 
nj ls fNM+dko djuk çHkkoiw.kZ gSA jksx laØe.k dh 
çkFkfed voLFkk esa  LiksMksIVhjk vkSj  gsyhdksosikZ ds 
fy,  U;wfDy;kj iksyhgsMªksfll okbjl (NPV) 500 LE 
çfr gsDVj ls ç;ksx djuk çHkkoiw.kZ gSA
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 Mkb& cSd vkSj Qy xyu dks fu;af=r j[kus 
ds fy, 1-5 xzke dkIrku ;k 2-5 xzke esadkstsc ;k 
dksIij vksDlhDyksjkbM 3 xzke çfr yhVj ikuh dh nj 
ls fNM+duk pkfg, A 10&15 fnuksa rd /kwi esa j[kus 
ds ckn fepZ dh igyh rqM+kbZ dh tkuh pkfg,A [kqyh 
txgksa ij fcNkus ls lanw"k.k@jax Qhds iM+ tkus dh 
laHkkouk gSA blls cpus ds fy, ;kaf=d fepZ Mªk;j@
lksykj fepZ Mªk;j dk mi;ksx djsaA ges'kk iksfyFkhu 
'khV ;k lkQ lw[ks gq, Q'kZ ij lq[kkuk pkfg,A lw[ks 
Qfy;ksa dks  8&10% rd dh ueh esa j[kuk pkfg,A
  

 tk;Qy vkSj ykSax ds fy, fu;fer flapkbZ 
djuh pkfg, vkSj bldk l[r ikyu djuk pkfg,A 
r#.k    ikS/kksa dks ?kwi ls cpkus ds fy, i;kZIr Nk;k 
djuh pkfg, A  ykSax vkSj tk;Qy dh Qlyksa dh 
rqM+kbZ vkSj lq[kkbZ tkjh j[kh tk,A

 ekSle vkSj vko';drk ds vuqlkj flapkbZ tkjh 
j[kh tk,A ges'kk dkcZfud lkefxz;ksa ls iYokj djuk 
pkfg,A tgk¡ vko';d gks] csyksa dks lgkjs okys isMksa ls 
ck¡/kuk pkfg,A iq"i.k ds fnuksa esa lqcg 6 cts ls 1 cts 
rd dq'ky dkjhxjksa ls ijkx.k djkuk pkfg,A ;fn 
Lyx vkSj ?kksa/ks ikS/kksa dks uqdlku igWaqpkrs rks gkFk ls 
idM+dj u"V djuk pkfg,A blds fy, xhyk FkSfy;k¡ 
uhps fcNkuk pkfg, blls fnu esa ;s dhV blds uhps 
jgsaxsA ukfj;y ds fNYds ls iyokj ugha djuk pkfg, 
D;ksafd blds vanj jgdj ;s dhV csyksa dks uqdlku 
igq¡pk,¡xsA vklkuh ls lM+usokyh lkefxz;ksa ls iryk 
iyokj djuk pkfg,A okfuyk D;kfj;ksa ds vanj eqfxZ;ksa  
dk izos”k can djsa D;ksafd os iYokj lkefxz dks [kjkspdj 
tMksa dks uqdlku igq¡pk,¡xsA  

 ;fn çjksgkxz lM+u ;k iq"ilewg lM+u ns[kk 
tk, rks blds QSyko dks jksdus ds fy, csyksa ij 
0-2% dkcZUMkfte dk fNM+dko djsaA okbjy laØe.k 
dh fu'kkuh okyh csyksa dks rqjar gh gVkdj u"V djuk 
pkfg,A dVkbZ tkjh j[kh tk,xhA xq.koÙkkokyh lw[kh 
chUl çkIr djus ds fy, chu ds irys vxz Hkkx ij  
gYds ihys jax vkus ij dVkbZ djuh pkfg, A
 

 jksikbZ ds 90&100 fnuksa ds ckn pkSFkh flapkbZ 
djsaA jksikbZ ds 105&110 vkSj 115&125 fnuksa ds ckn 
Øe”k% ikWapoha vkSj NBh flapkbZ djsaA pw.khZ; QQwwan 
,oa ,fQM ds fu;a=.k ds fy, flQkfj”k fd, x, 
dhVukf”k;ksa@QQwWanukf”k;ksa dk iz;ksx djsaA

 tc de ls de 50% cht ifjiDo gksdj Hkwls 
jax ls ihys jax esa cny tkrs gSa] rc Qly dh dVkbZ 
dj ldrk gSA  dVs gq, Qly dks bl rjg ls caMyksa 
esa j[kk tkuk pkfg, rkfd cht ij lh/ks /kwi u iMs] 
ftlls blds vPNs jax vkSj lqxa/k u’V gksus ls cpk 
ldsA  dVkbZ ds ckn chtksa dks NM+h ls gYds /kM+du 
ls vkSj fouksf;ax ls vyx fd;k tkrk gSA

        feêh esa vuqdwy ueh ugha gS rks 15&20 fnuksa 
ds varjky esa flapkbZ djuh pkfg,A jkeqysfj;k CykbV 
ds fu;a=.k  ds fy, 0-2% eSUdkstsc 75 w.p ;k MkbFksu 
M&45 dk 0-2% fofy;u fNM+dk nsaA vPNs izHkko ds 
fy, 1 fe-yhVj lkcqu fofy;u çfr yhVj ikuh dh 
nj ls  fNM+dk nsaA vko';drkuqlkj 10&15 fnuksa ds 
varjky esa 2&3 ckj fNM+dko djsaA ;fn ,fQM dk 
vkØe.k ns[kk tk, rks Øfed dhVukf'k;ksa dk fNM+dko 
djuk pkfg,A Qly dh vof/k 170&180 fnu gSA  
lkjs Qy ,d lkFk ugha ifjiDo gksus ds dkj.k vkfFkZd 
iSnkokj ds fy, 10&15 fnuksa ds varjky esa 4&5 ckj 
rqM+kbZ dh tkuh pkfg,A  bldh Qfy;kWa iw.kZr% ifjiDo 
gksus ls igys] ;kuh QyxqPN dk jax gjhys ihr jax 
gks tkus ij bldh rqM+kbZ dh tk ldrh gSA  dVs gq, 
Qy] [kkldj gjs lkSaQ ds fy, dkVs Qy] vPNh rjg 
ls okfrr ifjfLFkfr;ksa esa Nk;k esa lq[kk;k tk,A

 nwljs i{k esa fujkbZ djuh pkfg, vkSj ;fn 
ekSle lw[kk gS rks ikS/kksa dh flapkbZ djuh pkfg,A   
ekSle ckny ls Hkjk gqvk gS rks flapkbZ LFkfxr djuk 
pkfg,A pw.khZ QQw¡n ls cpko dsfy, 300 es'k lYQj 
pw.kZ 25 fdyks xzke çfr gsDVs;j dh nj ls fNM+dko 
djuk pkfg, ;k 15 fnuksa ds varjky esa lqcg esa 0-25% 
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vkæZ lYQj ¼dsjkrsu½ dk fNM+dko djuk pkfg, A 
,fQM~l ds fu;a=.k ds fy, 0-03% MkbesFkks,V ¼,d 
fe-yh-çfr yhVj ikuh dh nj ls½ fNM+duk pkfg,A 
20&25 fnuksa ds varjky esa  flapkbZ djuh pkfg,A 
80&90 fnuksa dh ifjiDork esa Qly dVkbZ ds fy, 
rS;kj gks tkrk gSA chtksa dks fc[kjus ls cpkus ds fy, 
dVkbZ lqcg ds le; esa dh tk,A

 20&25 fnuksa ds varjky esa ikS/kksa dh flapkbZ 
djuh pkfg,A  ,fQM] fFkzIl vkSj tflMksa ds fu;a=.k ds 
fy, fdlh Hkh iz.kkyhxr dhVuk”kd dk fNM+dko djsaA 
;fn vko”;d gS rks] 10&15 fnuksa ds ckn fNMdko 
nqgjkuk pkfg,A  tgkWa pw.kZ QQWawn ns[ksa] blds fu;a=.k 
dsfy, 5% lYQj pw.kZ 15 fd-xzke izfr gsDVj dh nj 
ls djs vkSj jksfey QQWawn ds fu;a=.k ds fy, 1% cksMksZ 

fdJ.k dk fNMdko djsaA Qly dh dVkbZ rc djsa] 
tc Qyh ihyh gks xbZ gksa vkSj fupyh ifRr;kWa xyus 
yxh gksaA 

 1&2 ckj tqrkbZ ds ckn 2 ;k 3 ckj xqM+kbZ 
djds ikVk pykdj çfrjksi.k ds fy, feêh rS;kj 
djuk pkfg,A çFke i[kokM+s esa ikS/k dk çfrjksi.k 
djuk pkfg,A  feêh rS;kj djrs le; 25&30 esfVªd 
Vu xkscj dh [kkn çfr gsDVs;j dh nj ij vkSj 
çfrjksi.k ds igys 40 fd-xzke u=tu]  40 fd-xzke 
QkslQksjl vkSj 20 fd-xzke iksVk'k çfr gsDVs;j dh 
nj ls feyk nsuk pkfg,A vPNh rjg tM+ idM+us ds 
fy, çfrjksi.k ds ckn ikS/k dh flapkbZ djuh pkfg,A 
15&20 fnuksa ds varjky esa flapkbZ nksgjkuh pkfg,A 
çfrjksi.k ds 20&25 fnuksa ds ckn igyh  xqM+kbZ dh 
tkuh pkfg,A
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FARM OPERATIONS FOR ARECANUT & SPICES
JANUARY-MARCH, 2024

ARECANUT

Nursery

• Based on the availability of seed nuts, 
in January re-sowing can be done in 
ungerminated bags in nurseries, which are 
in operation throughout the year with water 
facilities. Sorting and repoĴ ing of 3 months old 
sprouts from primary nursery to secondary 
nursery or into poly bags. Secondary nursery 
beds of about 150 cm width, 15 cm height 
and with convenient length can be prepared 
and a spacing of 30-45 cm may be given for 
replanting sprouts.

• The secondary nursery should be given a 
basal dose of decomposed farmyard manure 
@ about 5 tonnes per ha. Watering daily 
through hose/sprinkler/fi ne misting.

• Regular weeding and removal of weak 
seedlings

• Overhead shade maintenance with shade net/
thatched areca leaves/plaited coconut leaves 
may be provided in the nursery and regular 
supervision of shade net position should be 
done.

• Tie the nets tightly without bending over the 
permanent pipes and pillars in the nursery.

• During March the entire nursery area may be 
covered to allow fi ltered sunlight.

Young garden
• Hose irrigation may be given once in fi ve 

days or drip irrigation on daily basis @ 20 
litres/palm/day.

• If the existing plaited coconut leaves provided 
as shade to young seedlings decomposed or 
damaged, replace with new one.

• After weeding, the cut weeds and palm leaves 
can be spread over the barren soil in between 
rows, which will act as mulching material 
and enrich the organic content of the soil. 
Mulching with green leaves/coir compost/5 
kg FYM will conserve the moisture in the 
young garden during summer and enrich the 
physical properties of the soil. 

• Measures such as contour bunding, terracing 
etc. can be taken up in sloppy lands for soil 
and moisture conservation.

• Shade management with intercropped 
banana and other shade trees in the borders 
to reduce the eff ect of sun. Casuarina and 
Glyricidia are also being grown in borders for 
shade and as wind breaks.

Old garden

 During January harvesting and drying of 
ripe nuts may be continued. Also dehusking dry 
nuts and grading may be done. It is necessary to 
irrigate the garden during long dry spell in west 
coast once in 6 days during February for proper 
growth and yield.  For effi  cient water use, drip 
irrigation is recommended. Hose irrigation may 
be given once in 4 to 7 days at the rate of 175 
litres of water per application. 20 litres of water/
palm/day may be applied through drip irrigation 
system. In the irrigated gardens application of 
fertilizers to supply 50 gm N, 20 gm P2O5 and 70 
gm K2O per palm may be carried out.

 South west side of arecanut garden may 
be protected from sun scorch by wrapping the 
green portions of the stem with dry areca leaves, 
leaf sheaths or opaque polythene fi lm or painting 
with lime. Application of organic mulches, green/
dried forest leaves, areca husk etc.  to the base of 
the palm helps in conservation of soil moisture, 
loosening heavy soils, increasing aeration and 
water intake. Infl orescence die back may be 
noticed and controlled.

 Generally, aĴ ack of pests will be more 
during summer months and so surveillance is 
very important. Control for mite and infl orescence 
caterpillar may be taken up. Arecanut palms 
particularly those under exposed conditions, 
may show symptoms of mite aĴ ack. 

 Incidence of spindle bug can be noticed 
on the newly unfurled leaves on the crowns as 
linear black streaks. Spraying the spindles of 
areca palms in infected areas with dimethoate 
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(Rogor 30EC) 15 ml/10 L of water will eff ectively 
control pest. Very fi ne spraying must be done, 
avoiding the sunny hours of the day. 

 Against mite aĴ ack spray the under 
surface of leaves with Dimethoate (Rogor 30 EC) 
@ 1.5 ml/L of water. Repeat spraying at an interval 
of 15-20 days if there is recurrence of pest. Many 
Coleopteran coccinellids are predators against 
mites. 

PEPPER

Nursery

 Prepare the poĴ ing mixture and put for 
solarization for 30 to 45 days. Mix the solarized 
poĴ ing mixture with biocontrol agents viz. 
Trichoderma harzianum or T. viride (1 g per kg of 
nursery mixture), Pseudomonas fl uorescens (Strain 
P1) (20 g dissolved in 1 litre water and 50 ml of this 
solution to be used for one kg of nursery mixture) 
and VAM/AMF (vesicular arbuscular mycorrhiza 
/arbuscular mycorrhizal fungi) @ 100 cc per kg of 
nursery mixture, Pochonia chlamydosporia (1-2 g/
kg of nursery mixture). Such solarized nursery 
mixture mixed with above biocontrol agents 
would prevent root infection in the pepper 
cuĴ ings. (The biocontrol agents can also be mixed 
with nursery mixture, even if it is not solarized).

 Fill the polybags of size 15 x 10 cm (with 
enough perforations) with treated nursery 
mixture. Separate the runner shoots from the 
mother plant. Avoid using, too tender or too 
woody shoots. Cut the selected runner shoots 
into 2 to 3 node pieces. Leaves, if any are clipped 
off  leaving a small portion of petiole on the 
stem. Treat the cuĴ ings with cut ends dipped in 
Pseudomonas formulation (250 g in 750 ml water) 
for 20 minutes. Plant treated cuĴ ings @ 3 to 5 per 
bag and incubate in mist chambers for 20 days. 
When cuĴ ings start sprouting, they are taken out 
or removed from the mist chamber. 

 Remove unsprouted and infected 
cuĴ ings, if any from the nursery. Water the 
plants at the required frequency so as to maintain 
low temperature and high humid conditions. 
Spray and drench the plants at fortnightly 
interval with 2% Pseudomonas fl uorescens (Strain 
P1 or IISR-6). Drench the infested bags with 

Chlorpyriphos 0.075%, if mealy bugs damage is 
noticed. Spray with dimethoate (0.05%), if gall 
thrips or scale insects incidence is noticed. Spray 
with 0.3% Potassium phosphonate or Metalaxyl 
mancozeb 0.125% (1.25 g/litre) at fortnightly 
interval, if Phytophthora disease incidence is 
noticed. Alternatively spray the foliage with 1% 
Bordeaux mixture and drench with 0.2% copper 
oxychloride. Remove bags with infected cuĴ ings 
to prevent spread of disease. Root infection 
(root rot) due to plant parasitic nematodes 
would result in poor growth, foliar yellowing 
and sometimes interveinal chlorosis of leaves of 
the rooted cuĴ ings. As a preventive measure, 
nursery mixure may be fortifi ed with talc based 
formulation of biocontrol agents such as Pochonia 
chlamydosporia or Trichoderma harzianum @ 1-2 g/
kg of soil, the product containing 106 cfu fungus/g 
of substrate. Regularly check the nursery for 
nematode infection, if any, and remove such bags 
with severely infected cuĴ ings from the nursery. 
Application of neem cake @ 1 Kg /Pit at the time of 
planting may also prevent nematode infestation.   

Plantation

 Undertake slash-weeding of the 
interspace and hand-weeding at the basins of 
the vines and mulch the basins with dry leaves. 
Remove hanging shoots in older plants.

 Cover the young vines so as to prevent 
drying. Inspect and remove plants showing 
symptoms of phyllody and stunt diseases (viral).

 Harvesting may be done by observing 
the right maturity as indicated by the colour 
change in one or two berries in a spike from 
green to orange or red.  Always ensure threshing 
of pepper by hygienic means either manually 
or using mechanical pepper thresher.  Use only 
clean fl oor made of concrete, bamboo mats or 
polythene sheet surface for drying to get clean 
produce.

New plantation

 During the month of April, plant live 
standards like “Nadan Murikku” (Erythrina 
variegata), Karayam or Kilinhil (Garuga pinnata), 
Ailanthus sp., Glyricidia sp., Jack fruit tree etc. are 
suitable live standards / supports recommended 
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for trailing pepper. In high altitude areas, Dadap 
(Erythrina lithosperma) and Silver oak (Grevillea 
robusta) can be successfully used as standards 
for pepper.  Erythrina subumbrans may be used as 
standarad in areas where gall wasp is noticed. The 
soil should be well pressed to keep the standards 
fi rm in the soil. Seedlings of Silver oak, Jack etc. 
are to be planted 2-3 years before planting pepper. 
The spacing recommended is 3 x 3 m on plain 
lands. The cuĴ ings of standards are to be planted 
in narrow holes of 40 to 50 cm depth. On sloppy 
land, 2 m between plants in rows across the slope 
and 4 m between rows. Irrigate the standards till 
the monsoon starts.

GINGER
 Harvesting Ginger may be done after 
seeing the indication of maturity.  Harvest 
the already marked plants separately for seed 
purpose.

 Select plumpy rhizomes, free from 
disease as seed materials to the extent required.  
The selected seed rhizomes are fi rst treated with 
Dithane M-45 @ 3 g/L or Bavistin @ 2 g/L for 30 
minutes as a prophylactic measure against soft 
rot disease.  If the seed rhizomes are infested 
with rhizome scale they may also be treated with 
0.05 % Malathion/Dimethoate.  After draining 
the surface moisture the seed rhizomes are put 
loosely in pits of convenient size upto a height 
of 10 to 15 cm from the top and covered with 
wooden planks.  A small hole is provided in the 
plank for aeration and the surface plastered with 
mud.

TURMERIC

 Harvesting may be in progress in all 
the major centres of cultivation.  Curing of 
raw turmeric rhizomes freshly dug out of 
earth is essential both for the development of 
an aĴ ractive yellow colour and characteristic 
aroma.  For maximum recovery of dry turmeric, 
it is benefi cial to harvest the rhizomes at about 
37 weeks maturity, but for economic retrieval 
of the value-added products, rhizomes can be 
harvested at 29 weeks maturity.  The fi ngers and 
bulbs are boiled separately in pure water until 
froth and white fumes appear in plenty and then 
they are drained and dried in the sun for 10-15 
days until they become dry and hard.

 Select well developed, healthy and 
disease free rhizomes for seed purpose. Treat the 
rhizomes in Copper oxychloride and store in cool 
dry place till the next sowing season.
CHILLI

 Irrigate once in 20-25 days in black soils 
and once in 7 to 15 days in red loamy soils. Change 
the lure of pheromone traps for monitoring pod 
borers (Spodoptera litura, Heliothis armigera). 
Planting sunfl ower along the borders can aĴ ract 
ovipositing moths, thereby saving the main crop 
from infestation. Use of poison baits ( 8:1:1 bran, 
jaggery and chloripyriphos) and placing them 
close to the plants proved eff ective in controlling 
immigrating Spodoptera caterpillars (25 kg bait is 
suffi  cient for one ha). Foliar spray with Bacillus 
thuringiensis (Bt) at recommended dose (for 
example, a product such as dipel can be applied 
@ 4 ml/litre, ie, 1 litre/ha with power sprayer) at 
early stage of pod borer infestation can provide 
eff ective control. In case of epidemic situations, 
application of indoxacarb @ 1 ml per litre or 
spinosad @ 0.3 ml per litre will be eff ective. Also, 
for Spodoptera and Helicoverpa, application of 
nuclear polyhedrosis virus (NPV) @ 500 LE per 
ha at the early stage of the pest infestation proved 
to be an eff ective control.

 Spray Captan 1.5 gm or Mancozeb 2.5 
gm or Copper Oxychloride 3 gm/litre of water to 
control die-back and fruit rot disease.  Start fi rst 
picking of Chilli and then the produce is exposed 
to sun for 10-15 days.  Spreading on open yards 
leads to contamination/discoloration.  To avoid 
this, use mechanical Chilli drier/Solar Chilli drier 
wherever possible.  Always dry in polythene 
sheets/or clean drying yard.  The moisture content 
of the dried pod is to be kept between 8-10 %.

TREE SPICES

 Nutmeg and clove may require regular 
irrigation and has to be very scrupulously 
followed.  Young plants may be given adequate 
protection from exposure to sun.  Harvesting and 
curing of Clove and Nutmeg may be continued.
VANILLA

 Irrigation to be continued based on 
weather condition and necessity.  Always ensure 
adequate mulch material with organic debris.  
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Tying of vines with the standard to be continued 
as and when required.  Pollinate the fl owers 
manually between 6 am to 1 pm on the day of 
fl owering.  If slugs and snails found damaging 
the vines, collect them manually and destroy.  
For this spread wet gunny sacks around the base 
as slugs and snails will come and hide inside 
the sack during day time.  Avoid mulching with 
coconut husk as these insects may hide inside and 
damage the vines.  Use only decomposable mulch 
and that too lightly.  Always avoid the entry of 
chicken inside the vanillary as they may damage 
the roots by scratching the mulch materials.

 If shoot tip rot or infl orescence rot is found 
spray the vines with 0.2 % Carbendazim to reduce 
the disease spread.  Vanilla vines exhibiting any 
viral symptoms are to be immediately removed 
and destroyed.  Continue harvesting.  Harvest 
when light yellowing is observed at the distal 
end of the bean to ensure beĴ er quality of cured 
beans.
SEED SPICES
CORIANDER

 Fourth irrigation may be given 90-100 days 
after sowing. Fifth and sixth irrigation should be 
given 105-110 days and 115-125 days after sowing 
respectively. To control the powdery mildew 
and aphids spraying of  pesticides/fungicides is 
recommended. 

 The crop can be harvested when 50 % 
of the seeds mature as indicated by the change 
of straw color to yellow and should be kept in 
bundles down in such a way to avoid direct sun 
rays on the seeds to get good colour and also to 
avoid loss of fl avour. After drying the harvested 
material, the seeds are separated by light beating 
with stick and winnowing.

FENNEL

 Crop may be irrigated at an interval of 
15-20 days if optimum moisture is not available 
in the soil.  To control Ramularia blight at the 
initial stage, spraying of 0.2 % Mancozeb 75 WP 
may be done or spraying of 0.2 % solution of 
Dithane-M-45 is eff ective to control this disease. 
Add 1 ml soap solution / litre of water for beĴ er 
effi  cacy. Subsequently, 2-3 sprayings should be 
done at an interval of 10 to 15 days on neem basis.  
Spray any systemic insecticide to control aphid, if 
observed. 

 The duration of the crop is 170-180 days. 
All the fruits do not mature at a time and therefore 
resort to four to fi ve harvestings at 10 to 15 days 
interval for economic yield. Harvesting must be 
done before the fruits are fully ripe, that is when 
the umbels aĴ ain a greenish yellow colour.  The 
harvested umbels may be dried in the shade 
under well aerated conditions particularly for 
green fennel.

CUMIN

 Weeding may be done and crop should 
be irrigated if clear weather condition prevails. 
Irrigation must be postponed if cloudy weather 
condition prevails. To control powdery mildew,  
dust 300 mesh Sulphur @ 25 kg/ha in early 
morning hours or spray weĴ able Sulphur 
(Kerathane) @ 0.25 % at 15 days interval. For the 
control of aphids, spray Dimethoate 0.03 % (one 
ml. per litre of water).  Irrigation may be followed 
at an interval of 20-25 days. 

 The crop will be ready for harvest in about 
80 to 90 days maturity.  Harvesting may be done 
in the early morning hours to prevent shaĴ ering 
of seeds.

FENUGREEK

 Crop should be irrigated at an interval of 
20-25 days. To control the aphid, thrips & jassids, 
spray any systemic insecticides. Repeat the spray 
after 10-15 days based on necessity. Powdery 
mildew wherever noticed may be controlled by 
dusting Sulphur @ 15 kg/ha and against downy 
mildew, spray Bordeaux mixture 1%. The crop 
should be harvested when the pods have become 
yellowish and lower leaves start shedding.

CELERY

 Land should be prepared by 1-2 ploughings 
followed by 2 or 3 harrowing and planking for 
transplanting.  Seedlings may be transplanted 
during fi rst fortnight. 25-30 MT of FYM per ha is 
mixed in the soil at the time of land preparation 
and 40 kg Nitrogen, 40 kg Phosphorous and 
20 kg Potash/ha applied as basal dose before 
transplanting.  Seedlings may be irrigated after 
transplanting for beĴ er establishment.  Irrigation 
may be repeated after 15-20 days interval. First 
intercultural operation/hoeing should be done 
20-25 days after transplanting.



Indian Journal of Arecanut, Spices & Medicinal Plants Vol. 25-4 (2023)

41

सुपारȣ 

 जुलाई से ͧ सतंबर, 2023 के दौरान सूखी सुपारȣ 

के भाव थोडा उतार-चढ़ाव के साथ ऊंचे èतर पर था। 

जुलाई से ͧ सतंबर के दौरान कोͪषÈकोड बाज़ार मɅ सुपारȣ 

का औसत भाव ͪपछले Ǔतमाहȣ (अĤैल-जून, 2023)  

के 35854 ǽपए ĤǓत िÈवंटल से 38269 ǽपए ĤǓत 

िÈवटंल तक बढ़ गया। ͧसरसी और पणजी बाजारɉ मɅ 

भी तेजी का ǽख रहा। पणजी मɅ सुपारȣ के भाव मɅ 

उãलेखनीय वɮृͬध देखी गई, जो जुलाई कȧ शुǽआत मɅ 

36500 ǽपये ĤǓत िÈवंटल से बढ़कर ͧ सतंबर, 2023 के 

अंत मɅ 39500 ǽपये ĤǓत िÈवटंल हो गई। सुपारȣ का 

ऊंचा भाव मुÉय Ǿप से कना[टक राÏय मɅ पƣी धÞबा 

रोग के कारण उ×पादन मɅ हुई कमी के कारण थी। 

 

कालȣ ͧमच[

 समी¢ाधीन Ǔतमाहȣ के दौरान कालȣ ͧमच[ के 

भाव मɅ बढ़ाव का ǽख रहा। कोची टͧम[नल बाज़ार मɅ 

मलबार गारबãड कालȣ ͧमच[ (एमजी-1) के भाव मɅ 

12,100 ǽपए ĤǓत िÈवटंल कȧ वɮृͬध हुई। वैसे हȣ, इस 

अवͬध के दौरान कोͪषÈकोड (नाडन) और कोɪटयम 

बाज़ार मɅ इसके भाव मɅ Đमशः 11,600 और 11,000 

ǽपए ĤǓत िÈवटंल कȧ वɮृͬध हुई।

अदरक

 लगभग सभी बाजारɉ मɅ अदरक का भाव बढ़ 

गया। कोची बाज़ार मɅ सूख ेअदरक का भाव जुलाई, 

2023 के Ĥथम सÜताहांत के 27,000 ǽपए ĤǓत िÈवंटल 

बाज़ार समी¢ा
 (जुलाई-ͧसतंबर, 2023)

स ेबढ़कर ͧ सतंबर, 2023 के अǓंतम सÜताहातं के दौरान 

33,000 ǽपए ĤǓत िÈवटंल हो गया। यहȣ वɮृͬध कȧ 

Ĥवृͪ ƣ कोͪषÈकोड़ बाज़ार मɅ भी देखी गई। अदरक के 

भाव मɅ वɮृͬध मुÉय Ǿप से 2022-23 फसल सीजन 

के दौरान कम उ×पादन के पǐरणामèवǾप बाजार मɅ हुई 

आपǓूत[ कȧ कमी के कारण हुई।   

ͧमच[

 अͬधकांश बाजारɉ मɅ सूखी ͧमच[ के भाव मɅ 

ͧमͬĮत ǽझान देखा गया। ͪवशषे Ǿप से गुंटूर बाजारɉ 

मɅ, समी¢ा अवͬध के भीतर 500 ǽपये ĤǓत िÈवटंल कȧ 

कमी हुई। Þयाड़ागी बाजार मɅ डÞबी एव ंकɬडी ͩकèम के 

ͧमच[ के भाव मɅ ͬगरावट दज[ ͩकया गया। इस अवͬध 

के दौरान डÞबी ͧमच[ का भाव ĤǓत िÈवटंल 42,509 

ǽपये से घटकर 41,669 ǽपये और कɬडी का भाव 

ĤǓत िÈवंटल 33,009 ǽपये से घटकर 32,269 ǽपये 

हो गया।

हãदȣ

 ͪवͧभÛन बाजारɉ मɅ हãदȣ के भाव मɅ बढ़ोतरȣ 

का ǽझान देखा गया। गया। Ǔनज़ामाबाद बाज़ार मɅ 

जुलाई से ͧसतंबर, 2023 तक हãदȣ (ͩफंगर) के भाव मɅ 

ĤǓत िÈवटंल करȣब 3,752 ǽपए कȧ वɮृͬध हुई। कोिÍच 

बाजार मɅ भी हãदȣ के भाव मɅ 2,000 ǽपये ĤǓत 

िÈवटंल कȧ वɮृͬध हुई।  चÛेनै और Ǒदãलȣ मɅ इसके 

भाव मɅ Đमशः 6000 और 900 ǽपए ĤǓत िÈवटंल कȧ 

वɮृͬध हुई।
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लहसुन

 समी¢ाधीन अवͬध के दौरान लगभग सभी 

बाजारɉ मɅ लहसुन के भाव मɅ वɮृͬध हुई। मÚय Ĥदेश 

के Ĥमुख लहसुन उ×पादक ¢ेğ मंदसौर मɅ, लहसुन के 

भाव मɅ वɮृͬध दज[ कȧ गई।  इसका भाव, ĤǓत िÈवटंल 

6,650 ǽपए से 9,900 ǽपए तक बढ़ गया। इस वɮृͬध 

का मुÉय कारण 2022-23 फसल सीजन मɅ लहसुन के 

कम उ×पादन है।

बीजीय मसाले

 समी¢ाधीन अवͬध के दौरान बीजीय मसालɉ मɅ 
जीरे का भाव चÛेनै मɅ आसमान छू गɃ, लेͩकन ऊंझा 

मɅ ͬगर गया। उंझा बाजार मɅ जुलाई से ͧसतंबर, 2023 

के दौरान जीरे का भाव ĤǓत िÈवंटल 58,625 ǽपये से 

घटकर 56,125 ǽपये हो गया। ऊंझा मɅ दज[ कȧ गई 

धǓनया के भाव मɅ उतार-चढ़ाव का ǽख देखा गया, जसैा 

ͩक सलंÊन ताͧलका मɅ देखा जा सकता है।

जायफल /जाͪवǒğ  और लɋग

 समी¢ाधीन अवͬध के दौरान जायफल और 

जाͪवǒğ के भाव मɅ वɮृͬध कȧ Ĥवृͪ ƣ देखी गई। Ǔछãका 

रǑहत जायफल का भाव ĤǓत िÈवंटल 42,500 ǽपए 

से 45,000 ǽपए तक बढ़ गया । जाͪवǒğ का भाव 

ĤǓत िÈवंटल 1,40,000 ǽपए से 1,50,000 ǽपए तक 

बढ़ गया । ͧसतंबर, 2023 के अंत तक लɋग के भाव  

5000 ǽपये ĤǓत िÈवंटल तक बढ़ गɃ।

 भारत तथा ͪवदेश के Ĥमुख बाज़ार केÛġɉ मɅ 

सुपारȣ और मसाले के साÜताǑहक थोक भाव नीच ेसारणी 

मɅ Ǒदया गया है।
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MARKET REVIEW 

(July to September, 2023)

ARECANUT

 The prices of Arecanut (dry) ruled at 
higher levels with minor fl uctuations during the 
period from July to September 2023. Average 
price of arecanut in Kozhikode market was 
increased to Rs. 38,269/quintal during the quarter 
July to September from the average price of Rs. 
35,854/quintal recorded during the previous 
quarter (April to June 2023). Prices in Sirsi and 
Panaji markets also showed an upward trend.  In 
Panaji, the wholesale price of arecanut witnessed 
a signifi cant increase, rising from Rs. 36,500 per 
quintal at the beginning of July to Rs. 39,500 per 
quintal by the end of September 2023. The high 
prices of arecanut was mainly due to the decrease 
in production due to the incidence of Leaf Spot 
Disease (LSD) in Karnataka State.

BLACK PEPPER

 During the period under review, the black 
pepper prices exhibited an increasing trend. The 
price of Malabar Garbled Black Pepper (MG-
1) in the Cochin terminal market has shown an 
increase of Rs. 12,100 per quintal. Likewise, in 
Kozhikode (Nadan) and KoĴ ayam markets also, 
prices increased by Rs. 11,600 and Rs. 11,000 per 
quintal respectively during the period under 
review.

GINGER

 Ginger prices have escalated in almost 
all the markets.  In the Kochi markets, the prices 
of dry ginger increased to Rs. 33,000 per quintal 
by the last weekend of September 2023, up from 
Rs. 27,000 per quintal in the fi rst weekend of 
July 2023. The same upward trend in prices was 
also observed in the Kozhikode market. This 
escalation in ginger prices was primarily due 
to a market supply shortage as a result of the 
reduction in production during the 2022-23 crop 
season.

CHILLY

 Dry Chilli prices experienced a mixed 
trend across most markets. Specifi cally, in the 
Guntur market, there was a reduction of Rs. 
500 per quintal within the review period. The 
Byadagi market also recorded a decrease in the 
price of the Dubby and Kaddi variety of Chilli. 

The prices of Dubby chilli decreased from Rs. 
42,509/ quintal to Rs. 41,669/quintal and that of 
Kaddi chilli decreased from Rs. 33,009/ quintal 
to Rs. 32,269/quintal during the period under 
review. 

TURMERIC

 Turmeric prices displayed an increasing 
trend across diff erent markets. In the Nizamabad 
market, the price of turmeric (fi nger) shown an 
increase of approximately Rs. 3,752 per quintal 
from July to September 2023. In Cochin market 
also, turmeric prices increased by Rs. 2,000/
quintal. In Chennai and Delhi markets, the prices 
increased by Rs. 6,000/quintal and Rs. 900/quintal 
respectively.

GARLIC

 Garlic prices increased in almost all the 
markets during the quarter under review. In 
Mandsaur, a key garlic-producing region in 
Madhya Pradesh, the price of garlic exhibited an 
upward trend. The price per quintal rose from Rs. 
6,650 to Rs. 9,900 per quintal. This increase was 
primarily aĴ ributed to the low garlic production 
reported during the 2022-23 crop season.

SEED SPICES

 Among seed spices, cumin prices 
skyrocketed in Chennai market but in Unjha 
market, the prices got dropped down during the 
period. In the Unjha market, the price of cumin 
decreased from Rs. 58,625 per quintal to Rs. 
56,125 per quintal during the period from July 
to September 2023. Coriander price recorded in 
Unjha shown a fl uctuating trend, as seen in the 
accompanying table.

NUTMEG, MACE & CLOVES

 The prices of Nutmeg and Mace showed 
an increasing trend during the quarter under 
review. The price of nutmeg without shell had 
increased from Rs. 42,500 to Rs. 45,000 per quintal. 
Price of Mace increased from Rs.140000 to Rs. 
15,0000 per quintal. Clove prices increased by Rs. 
5,000/quintal by the end of September 2023.

 Week-end wholesale prices of arecanut 
and spices recorded in the major market centers 
of India are appended in the following tables.
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Month Week Kochi Kozhikode Thalassery Kasaragod
Dry Dry New New Dry (Old)

July-23 1st 29500 37000 37300 47500
2nd 29500 38000 37300 47500
3rd 29500 38200 38400 47500
4th 29500 38000 38400 47500

Aug-23 1st 29500 39000 39500 43000
2nd 29500 39000 39500 43000
3rd 29500 39000 39500 42500
4th 29500 39000 38700 42500

Sept-23 1st 29500 38500 39000 46000
2nd 29500 38500 38800 45500
3rd 29500 38300 38200 46500
4th 29500 37500 38000 46000
5th 29500 37500 38000 45500

Source: District Economics and Statistics Office, Ernakulam, Kasargod;  Regional Statistical Office, Kozhikode.

WEEKLY WHOLESALE PRICES OF ARECANUT
KERALA          (Rs /quintal) 

TAMIL NADU, KARNATAKA & GOA      (Rs /quintal) 

Month Week Chennai Sagar Goa
Rashi Red Arecanut Chali (old)

July-23 1st 35000 38868 36500
2nd 35000 39871 36900
3rd 35000 39679 37300
4th 35000 41889 38100

Aug-23 1st 35000 42120 39100
2nd 35000 40719 39500
3rd 36000 40576 39500
4th 36000 41211 39500

Sept-23 1st 40735 39500
2nd 40670 39500
3rd 39324 39500
4th 36000 39304 39500
5th 36000 39725 39500

Source: Economics & Statistics , Chennai; Directorate of Marketing, Goa, APMC, Sagar.
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Month Week  Kochi Kozhikode KoĴ ayam
MG-1 Ungarbled Nadan Wayanadan

July-23 1st 51300 49200 48000 49000 49000
2nd 52000 49800 48400 49400 49000
3rd 52800 50200 48400 49800 49000
4th 59100 58000 56500 57500 57000

Aug-23 1st 61800 59000 57200 58200 58000
2nd 62000 60400 57200 58200 60000
3rd 61600 59500 57300 58300 64000
4th 66200 64100 62600 63600 65000

Sept-23 1st 65500 63600 62400 63400 64000
2nd 65500 63500 62400 63400 65000
3rd 65500 63500 62400 63400 65000
4th 63200 62100 60800 61800 61000
5th 63400 60300 59600 60600 60000

WEEKLY WHOLESALE PRICES OF BLACK PEPPER   (Rs /Qunital)

Source: IPSTA. Kochi; District Economics & Statistics, KoĴ ayam ;Regional Statistical Offi  ce, Kozhikode  

WEEKLY WHOLESALE PRICES OF GINGER   (Rs /Quintal)

Month Week  Kozhikode Kochi Chennai
Fresh Dry Dry (white)

July-23 1st 23000 27000 28000
2nd 23000 27000 29000
3rd 23000 27000 32000
4th 27500 27000 33000

Aug-23 1st 31000 27000 34000
2nd 31000 27000 35000
3rd 31000 32500 36000
4th 33500 33000 36000

Sept-23 1st 33500 33000 36000
2nd 33500 33000 36500
3rd 33500 33000 37000
4th 33500 33000 36000
5th 33500 33000 36000

Source:  Regional Statistical Offi  ce, Kozhikode; Economics & Statistics, Ernakulam; Dept of Economics &  
 Statistics,  Chennai
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WEEKLY WHOLESALE PRICES OF CHILLI  (Rs /Quintal)

Month Week Guntur Byadagi Delhi Chennai
Dabbi Kaddi Ramnad Samba-II

July-23 1st 21500 42509 33009 21500 26000 17500
2nd 21000 42129 32189 21500 27000 18000
3rd 22000 41069 31569 21500 28000 18800
4th 22000 38029 31269 21500 28000 18900

Aug-23 1st 21500 41589 32509 25500 29000 18900
2nd 21500 41169 31009 25500 29000 18900
3rd 21500 41269 32209 25500 29000 18900
4th 21500 41629 32269 25500 29000 18900

Sept-23 1st 20500 42009 32699 25500 29000 18900
2nd 21500 42569 32489 25500 28000 18900
3rd 21500 41469 32209 26200 27000 18900
4th 21200 41589 32509 25500 27000 18900
5th 21000 41669 32269 25500 26000 18900

Source:  Agmarknet.gov.in, Dte. of Marketing, Delhi; Dept. of Economics and Statistics, Chennai

WEEKLY WHOLESALE PRICES OF TURMERIC   (Rs /Quintal)

Month Week        Nizamabad  Kochi Chennai New Delhi
Finger Dry Erode Salem Nizamabad

July-23 1st 7025 11000 9600 11000 11400
2nd 8383 11000 9600 11500 12100
3rd 9798 11000 10000 12000 12100
4th 10500 11000 10400 12000 12100

Aug-23 1st 11500 11000 10400 13000 11500
2nd 10485 11000 12000 16000 11500
3rd 10565 12000 13000 16500 11500
4th 11619 12500 13500 17000 11500

Sept-23 1st 10279 12500 13500 17000 12210
2nd 11250 12500 13500 17000 12000
3rd 10788 12500 13500 17000 12000
4th 10355 13000 13500 17000 12300
5th 10777 13000 13500 17000 12300

Source:  Agmarknet.gov.in, Dept of Economics and Statistics, Chennai;  Economics and Statistics, Kochi;  
Directorate of  Marketing, Delhi
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WEEKLY WHOLESALE PRICES OF MAJOR SEED SPICES & GARLIC (Rs /Quintal)

Month Week Coriander Cumin Garlic
Unjha C h e n n a i 

No.1
Unjha 
FAQ

Mandsaur

July-23 1st 5750 53000 58625 6650
2nd 6200 55000 55000 8500
3rd 6250 59000 58000 7900
4th 7500 60000 56250 8400

Aug-23 1st 6705 60000 58250 9200
2nd 7000 62000 57625 9000
3rd 7000 62000 57625 9000
4th 7000 62000 51500 9070

Sept-23 1st 5750 62000 52125 9200
2nd 5750 62000 56250 9800
3rd 5750 62000 55125 NA
4th 5750 64000 56250 9900
5th 5750 64000 56125 9900

Source: Agmarknet.gov.in, Dept of Economics & Statistics, Chennai

WEEKLY WHOLESALE PRICES OF NUTMEG & CLOVE (Rs /Quintal)

Month Week Thrissur
Nutmeg Mace Cloves

With shell Without shell Yellow
July-23 1st 24000 42500 140000 100000

2nd 24000 44000 150000 100000
3rd 25000 44000 150000 100000
4th 25000 44000 150000 100000

Aug-23 1st 24000 44000 150000 100000
2nd 24000 44000 160000 100000
3rd 26000 47000 150000 100000
4th 26000 47000 150000 100000

Sept-23 1st 26000 45000 150000 100000
2nd 26000 46000 150000 105000
3rd 26000 46000 150000 105000
4th 25000 45000 150000 105000
5th 24000 45000 150000 105000

Source: Economics and Statistics, Thrissur.
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