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SUITABLE VARIETIES OF CASHEW IN CHHATTISGARH -A FOCUS
Dhananjay Sharma, Scientist
Department of Horticulture, Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.)

INTRODUCTION

Cashew is native to Brazil. It was introduced into India by Portugese in the 16" century, mainly for
afforestation and soil conservation. India was the first country to in the world to exploit international trade in cashew
kernels in the beginning of 20" century. Cashew is presently grown in an area of 8.93 lakh hectares with annual
production of 6.95 lakh tons of raw cashewnuts in the country. Although most of the area under cashew is in east
coast and west coast regions of the country, it is also grown to a limited extent in non-traditional areas such as
Chhattisgarh, Plains regions of Karnataka, Gujarat, Jharkhand and in NEH region. State wise area, production and
productivity of cashew during 2008-09 is given in Table 1.

Table 1. Area, Production and Productivity of cashew in India (2008-09)

State Area (ha) | Production | Productivity
(Tons) (Kg/ha)
Kerala 70,000 75,000 900
Karnataka 1,07,000 60,000 - 720
Goa 55,000 30,000 700
Maharashtra 1,70,000 2,25,000 1,500
Tamil Nadu 1,31,000 68,000 710
Andhra Pradesh 1,82,000 1,12,000 920
Orissa 1,37,000 95,000 865
West Bengal 11,000 11,000 1,000
Gujarat 6,000 4,000 700
NE States 16,000 12,000 750
Others 8,000 3,000 | 460
TOTAL 8,93,000 6,95,000 900

(Source: Bhat at al., 2010)

Earlier Kerala was the leading state in cashew area, production and productivity in the country. Now Andhra
Pradesh has the largest area while Maharashtra ranks first in production and productivity in the country.
Chhattisgarh is a very potential state for expansion of cashew especjally in the Bastar region where about 50,000
hectares of area can be brought under cashew. The soil of this region is well suited for cashew cultivation.

Increasing production of raw cashewnut can be done by increasing area as well as increasing productivity
through adoption of improved cashew technologies. The States like Chhattisgarh can take this opportunity to
increase area under cashew as this state has lot of vacant land suitable for cashew cultivation. Till technologies
suitable to Chﬁattisgarh State are developed by Jagdalpur Centre of AICRP-Cashew, the large number of cashew
production technologies such as high yielding varieties, softwood grafting technique, nutrient management,
intercropping, irrigation including drip irrigation, soil & water conservation techniques, high density planting system,
pruning technique, rejuvenation of senile orchards, insect pest management, on-farm level processing units etc.



already developed in other cashew research centres can be adopted by cashew farmers and developmen
departments of Chhattisgarh State, of course by modifying them to suit local conditions.

Genetic diversity in cashew

Cashew plantation was started in Bastar from 1960s and at present it may be occupying about 7,000- 8,000 ha. Itis
estimated that about 40,000 ha area can be brought under cashew in Chhattisgarh. The majority of the cashew
plantations raised by the Forest Department are of seedling origin. Some of the plantations are as old as 20 — 30
years. Asitis a cross pollinated crop the seedlings have good diversity. The survey for cashew germplasm collection
were undertaken during the flowering and fruiting seasons (January-May) in 2004, 2005 and 2006 in cashew
growing blocks of Bastar and Kanker districts. A biased coarse grid sampling technique was adopted to collect the
germplasm (Gupta and Rai 1996). The important characters considered for identification diverse genotypes were 1)
High yield (g/m2 canopy area), 2) Cluster bearing habit (>6 fruits/ panicle), 3) Bold nut size (>8 g), 4) Shelling %
(>28%), 5) Large sized apples (>70 g), 6) Short and synchronized flowering duration (<60 days) 7) Mid and late
season flowering type (3" week of January to 2™ week of March) and 8) Off-season flowering, 9) Incidence of major
insect-pest. The plant height, canopy area, number of twigs per square meter and kernel size (g) with earlier
mentioned quantitative characters were subjected to cluster analysis as suggested by Mahalanobis (1936) as given
in Singh and Chaudhary (1985). The various charcters also correlated to weather parameters to identify suitable

genotypes of cashew.

Table 2. An over view of variability in cashew at Bastar and number of genotypes fall under different
desirable traits

Range in
Characters Over all range identified No. i%fe?::if;it:}tgpes
genotype
High yield (g/m2 20-540 ———— 5
canopy area),
Cluster bearing habit
(>6 fruits/ panicle) 02-23 07-23 08
Bold nut size (>8 g) 2.716 08-14 09
High shelling
percentage (>28%), 22-36 26-33 06
Large sized apples
(>70g) 23-96 52-96 18
Short and
synchronized y
flowering duration 34-143 42-90 04
(<60 days)
Mid and late season th -
fowering type (@ o (T e o week of 08
week of January to 0 weekK 0
\ week of May March

2" week of March)

Off season flowering - - 02
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Criteria of suitability of cashew variety
High yield is not only a single criteria for identification of suitable varieties. Other than this time of flowering, cluster
bearing habit, numbers of nuts per cluster at final harvest and incidence of insect—pest are | N
equal important.

Asuitable planttypes is very important to get maximum quality yield. Various "

experimental data and finding of survey vivid that maximum flowering and fruiting was
observed toward east-south and south-west sides of canopy indicating that the target side of canopy.

Therefore it suggested that the tree should have intensive branching habit with five branches andits s
orientations as given in figure 1. It provides maximum exposure of sun light and maximum canopy spread for
flowering and fruiting. The number of leader shoots and number of flowering panicles should be 10-12 and 16-22.
During winters occurrence of fog in Bastar is natural and the minimum temperature ranges from 7 °C
to 10 °C. Fog destroys the flowers and complete panicle become dry. With the increase in temperature infestation of
Tea mosouito bug (TMB) started, generally from February to end March also destroy the flowering and fruiting.
Cashew is an andromonoecious plant with staminate and hermaphrodite flowers produced in the same panicle (Rao
and Hassan, 1957, Damodaran et al., 1965). Flowering has three distinct phases ie. male, mixed or female and male
phases. Staminate flowers come earlier followed by mixed (staminate and hermaphrodite) flowers and after these
staminate flowers come again or very few hermaphrodite flowers with male flowers. The early flowering genotypes
adversely affected by fog specially mixed phase, whereas flowering during February badly infested by TMB.
Therefore, early and late flowering cashew genotypes are not suitable for Bastar. Mid flowering cashew genotypes
having mixed phase during January are well suited as they escapes both fog and TMB. The Raigarh district and its
surroundings are almost free from regular occurrence of fog but temperature rise earlier Helps in building population
of TMB. Throug’h management of TMB early and mid genotypes can be grown. Some times late flowering genotypes
adversely affected by drying of flower panicle and even fruitlets due to high temperature in this region.
Flowering intensity must be 2200 to 2600 number of flowers per square meter. Nuts per panicle should vary
4-6 at harvest having bold nut and kernel 8-10 g and 2.25 -2.75 g respectively, are important criteria for getting higher
nut yield. Other than these quantitative characters genotypes should be resistant or tolerant to pest of economic
importance like TMB, cashew stem & root borer, leaf miner and leaf webber.

Varietal performance and recommended varieties

Evaluation of different varieties is being carried out from 1996-97. Varieties and genotypes developed at
various research stations are tested under AICRP on Cashew at Jagdalpur. The result revealed that Indira Cashew-
1, Vengurla-4, Vengurla-7, Hybrid-68 and BPP-8 are suitable for cultivation in Chhattisgath (Anon., 2005; Anon.,
2006;). Otherthan these varieties CARS-3, CARS-7 and CARS-9 showed promise.



BASTAR CASHEW-1

It is released by S.G. CARS, IGKYV, Jagdalpur. It was found tolerant to low temperature. During 13th & 14th Dec
2005, the temberature was about 2 to 2.5 0C, all other varieties fall down their leaves but Bastar Cashew-1 was
not found affected. It has bold nut and export grade kernel.

Tree habit — Spreading

Branching pattern — Intensive

Leaf type — Oblong

Leaf colour (later stage) — Green

Leaf odour — Mango-like

Flowering season — Mid season

Flower colour — Cream <
Cashew apple colour — Yellow

Juice content in apple — 70%

Cashew apple shape — Cylindrical

Colour of mature nut — Grey

Nut shape — Oblong-ellipsoid

No. of nuts/ cluster — 4-6

Nut weight — 10.50

Kernel weight —2.80

Shelling % — 28.65

Sex ratio — 0.15

Nut Yield/plant — 13-15 kg (12 year old)
Potential yield/plant — 20-21 kg

VENGURLA-4
It is most popular variety released from FRS, Vengurla, MS. It is developed through hybridization (Midnapur Redx
Vetor-56). :

Canopy type — Open

Branching pattern — Extensive

Flowering season — Mid season (Dec last to Jan)

Flower colour — Creamish pink

Cashew apple colour — Red

Juice content in apple — 76%

Colour of mature nut — Grey

Nut shape — Oblong-ellipsoid

No. of nuts/ cluster — 3-4

Nut weight — 8.5-10 g |
Kernel weight -2.02 g

Shelling % — 30.65 ;
Mean Nut Yield/plant — 15-17 kg (14-15 year old)



VENGURLA -7

It is high yielding variety released from FRS, Vengurla, MS. It is developed through hybridization (V-3 x
Vridhachalam-1). '

Canopy type — Compact

Branching pattern — Intensive
Flowering season — Mid season (Jan)
Flower colour — Creamish

Cashew apple colour — Yellow

Juice content in apple — 86%

Colour of mature nut — Grey

No. of nuts/ cluster — 4-6

Nut weight - 9.0-10. g

Kernel weight -2.4-2.8 g

Shelling % —29.85

Mean Nut Yield/plant — 17-19 kg (14-15 year old)

BAPATLA -8

It is released by CRS, , APAU, Bapatla through hybridization (T1 x T39). It is showing good adoptability to both
Bastar and Raigarh.

Canopy type — Compact

Branching pattern — Intensive

Flowering season — Mid-late season (Feb last to March)
Cashew apple colour — Yellow

Juice content in apple — 64%\

Colour of mature nut — Dark grey \

No. of nuts/ cluster — 2-3

Nut weight — 8.0-8.2. g

Kernel weight —1.65-1.90 g

Shelling % — 28

Mean Nut Yield/plant — 13-15 kg (14-15 year old)

Other promising varieties/genotypes are Hybrid-68, CARS-3, CARS-4 and CARS-7.

Future Strategies :

Cashew plantation was started in Bastar from 1960s and at present it may be occupying about
6,000 - 7,000 ha. It is estimated that about 50,000 ha area can be brought under cashew in Chhattisgarh.
The majority of the cashew plantations raised by the Forest Department are of seedling origin. Some of the
plantations are as old as 20 — 30 years which can be replaced by grafts of high yielding varieties. Some of high
yielding varieties such as Bastar Cashew-1 released for cultivation in Bastar and Vengurla-4 are performing well
around Jagdalpur. Based on the results of trials of AICRP-Cashew Centre at SGCARS, Jagdalpur high yielding
cashew varieties can be identified which are suitable for growing in waste lands / degraded lands. Ccnsiderable
variability is being observed in the existing populations and hence comprehensive survey be done for collection,
evaluatior \nd conservation of special and diverse types. Variability existing in the cashew germplasm can be
utilized fo. ashew improvement programmes. Some Erect and compact genotypes like CARS-5 and CARS-9
are suitab  for high density planting may be evaluated to get maximum yield per unit area. Further, hybridization



programme may be initiated by the Jagdalpur centre for developing high yielding hybrids suitable for
Chhattisgarh State.
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PROSPECTS OF CASHEW CULTIVATION IN CENTRAL INDIA
M. Gangadhara Nayak
Directorate of Cashew Research (DCR)
Puttur — 574 202, DK, Karnataka

Cashew (Anacardium occidentale L.) a native of Brazil was introduced into India by Portuguese travellers in
16" Centuary. It remained in wild without much commercial exploitation till mid fifties of previous centuary and
there after it gradually gained importance and rose to the status of major horticultural crop of the country. Over the
years, its area under cultivation, production of rawnuts, processing capacity, export of cashew kernels and export

earning is increasing steadily (Anon, 2010).

India needs about 12-13 lakh tones of cashewnut annually to meet the demand of processing industries in the
country. In India the production of rawnut is fluctuating around 6.00 lakh tones and hence for the balance quantity it
depends on other Asian and African countries. The processing facilities being established in those countries in recent
years may hamper the rawnut supply to India in the years to come. So there is urgent need to double the production
from present level in a short span of time to remain world leader in cashew (Bhat et al, 2010). Development of
improved production technologies and effective transfer of the knowledge to farmers filed holds the key to increase
the productivity and thereby increasing the production in the country. Area expansion in potential areas of cashew
cultivation is also an easy way of increasing production. Cashew was traditionally grown in coastal region of the
country both in West and East. Of late, it is spreading to other parts such as North Eastern States and interior plains of
several states such as Karnataka, Gujarat, Maharashtra, Chhattisgarh and Jharkhand and now gaining importance for
cultivation as a horticultural crop.

Principal Scientist (Hort-Fruit Science)

Several parts of Central India such as Bastar region in Chhattisgarh state, Ranchi in Jharkhand state.
parts of Bihar and a few pockets in Madhya Pradesh have potentiality of cashew cultivation on a commercial scale.
Earlier it was believed that in locations experiencing prolonged winter (where temperature falls below 10°C) cashew
cannot be cultivated as fruit set and crop yield gets adversely affected. Of late it was found with slighter modifications
in adoption of cultivation practices the crop adapts to the situation and performs as desired.

Improved cashew production technologies available in the country can be adapted in the region till the
technologies are standardized for the region. Though cashew is considered as a crop of waste / marginal / degraded
land in many regions now it is well proved that crop can be grown with high profits with adoption of improved
production technologies. Following a few techniques if tried can yield success in the region for commercial
cultivation of the crop.

High Yielding Varieties of Cashew

Forty cashew varieties are available in the country which are recommended for cultivation in different areas
of cultivation. More than 21 varieties are having kernels of most preferred grade (W 180 — W 210). A few varieties
among released have been later found not much useful for cultivation in the present days and are stopped from
recommendation as they have smaller nut size, susceptibility to pests and disease and other such problems
(Venkattakumar ef al., 2003). Details of cashew varieties available in the country and their recommendations to
different regions are furnished in Table 1 & 2. From the available varieties and locally available better performing

type can be evaluated and recommended for cultivation in newer areas.




Table 1: Centrewise cashew varieties released in India

No. of
Centre varieties Variety
released
East Coast
Bapatla i BPP-1 to BPP-6 and BPP-8
Vridhachalam 4 VRI-1, VRI-2, VRI-3 and VRI(Cw) 5
Bhubaneswar | Bhubaneswar-1
Jhargram 1 Jhargram-1
West Coast
Vengurla i Vengurla-1 to Vengurla-7
Goa 2 Goa-1 and Goa-2
Madakkathara 8 Anakkayam-1, Madak-1 (BLA-39-4), Madak-2 (NDR-
2-1), K-22-1, Kanaka, Dhana, Priyanka and Amrutha
Ullal 5 Ullal-1, Ullal-2, Ullal-3, Ullal-4, UN-50
DCR Puttur 3 NRCC Selection-1, NRCC Selection-2 and Bhaskara
Maidan Area
Chintamani 2 Chintamani-1 and Chintamani-2
Total 40

Table 2: Cashew varieties recommended for different states

State Recommended varieties

Karnataka NRCC Sel-2, Bhaskara, Ullal-1, Ullal-3, Ullal-4, UN-50,
Vengurla-1 (Uttara Kannada), Vengurla-4 (Uttara
Kannada), Vengurla-7 (Uttara Kannada)

Karnataka (Maidan part) | Chintamani-1, Chintamani-2, Dhana (H-1608)

Kerala BLA-39-4 (Madak-1), NDR-2-1 (Madak-2), K-22-1,
Kanaka (H 1598), Dhana (H 1608), Priyanka (H 1591),
Amrutha  (H 1597), VRI-3

Maharashtra - | Vengurla-1, Vengurla-4, Vengurla-6, Vengurla-7

Goa Goa-1, Goa-2, Vengurla-1, Vengurla-4, Vengurla-6,
Vengurla-7

West Bengal Jhargram-1, BPP-8

Orissa Bhubaneswar-1, BPP-8, Dhana

Tamil Nadu VRI-3, VRI (Cw) 5

Andhra Pradesh BPP-4, BPP-6, BPP-§

Pruning and Training in Cashew

It was believed that tropical fruits trees do not respond to pruning. Most of the older plantations were only raised
without any training techniques, which lead to uneven growth, drying of lower twigs and branches and later the trees growing
like forest trees with unmanageable canopies. At present, it is advised to adopt modified leader system of tree training in

regularly or open centre type of canopy in widely spaced plantations (Nayak, 1996). In older plantations the heading back by

severe pruning can be attempted in trees of exhausted canopies for rejuvenation. The best time for such a operation is |
immediately after the harvest of the annual crop. Depending on the cashew varieties the flowering in newly formed canopy .
takes place either in the first year of pruning or in the subsequent year (Nayak and Bhat, 2004). The plant to plant care is essential
to protect such pruned plants from Cashew Stem and Root Borer damage. Genetically inferior types which do not give
satisfactory performance can be replaced with newer varieties by top grafting technique on new flushes of newly developed
canopies (Nayak and Bhat, 2004).




Nutrient Management Technique

Recommended fertilizer doses for cashew have been determined to different agro-climatical zones where cashew is
grown. If continuously. chemical fertilizers are applied to the soil, the soil health is affected. It is desirable to have more than
1.0% organic carbon content in the soil. Experiments were conducted by applying chemical fertilizer alone, organic manures
alone and in different combinations of inorganic fertilizers and organic manures. It has been found that farm yard manure or |
compost of 30 to 35 kg/adult tree or 20 Kg of poultry manure per adult tree along with chemical fertilizers gave better results. It
has been found that farm yard manure or compost of 30 to 35 kg/adult tree or 20 kg of poultry manure alone per adult tree or
along with chemical fertilizers (500 g N, 125 g P,O, and 125 g K,O and 10 kg farm year manure/plant/year) gave bet results. The
recommended dose of fertilizer (RDF) during first year after planting (YAP) is 1/5" of the full dose, 2 YAPis 2/5",3 YAP is 3/5",
4 YAPis 4/5" and fifth year onwards full dose
Soil and Water Conservation Technique

Terrace with crescent bund treatment is the best soil and water conservation technique for cashew garden grown in flat
to medium slopes. The available water during pre-monsoon, monsoon and post monsoon season can be efficiently utilized for
higher yields using proper soil and water conservation techniques like terrace with crescent bund coupled with the application
of 20 kg poultry manure.

High density planting

The recommended spacing for cashew is presently 7.5m x 7.5m or 8m x 8m. High density planting with 4m x 4m
spacing (625 plant density/ha) was shown to be better than normal spacings resulting in a yield increase by 2.5 times over
control in the initial ten years. Regular pruning is needed to contain the canopy. After ] 1" year of planting, alternate plants need
to be thinned out thus reducing the plant population to 50% in order to avoid overlapping of canopies. Other high density
planting with spacings 6.5m x 4m (384 plant density/ha) and Sm x 5m (400 plant density/ha) and Sm x 4m (500 plant density
/ha) were also found to be better than normal spacing.

In order to increase the yield per unit area the best option would be to go for high density planting through efficient
utilization of space available in the initial years of orchard life. High density planting is more suitable for soils with low fertility.
Further, high density planting reduces weed growth due to early ground coverage by the crop canopy and also reduction in soil
temperature thereby increase in soil moisture content especially during peak summer season and also through mulching effect.
Cashew yield can be increased by 2 to 3 folds by high density planting as compared to the normal density planting.

In the recent studies it was observed that close planting at 2.5 M x 2.5 M or 3.0 M x 3.0 M with yearly pruning of annual
growth at a constant height and developing a bush type of canopy was found encouraging with its yield performance. The yield
performance in such plants depends on the variety, time and type of pruning. Only pruning responsive precautious varieties are
used for such high density planting which can help in enhancing the yield in multifold in short span of time (Nayak and Bhat,
2010).

Major Pests and the Management

Cashew is susceptible to 2 major pests viz., Tea Mosquito Bug (TMB) and Cashew Stem and Root Borer (CSRB) and

several other minor pests. Depending on the damage severity the recommendations available for the effective management of

these pests are made use.




Tea Mosquito Bug (TMB)

Under West Coast condition, three species of Helopeltis (H. antonii S., H.theivora W. and H. bradyi W.) infest
cashew, whereas, in other regions, only one species (H.antonii) exists on cashew. However, in all regions, H.antonii
is the dominant species infesting cashew causing severe damage. Both nymphs and adults suck sap from tender
shoots and leaves, floral branches and from developing nuts and apples by making a number of feeding lesions.
During outbreak situation, the entire flush dries up and the trees present a scorched appearance. This pest has got
potential to cause cent percent loss in yield. However, on an average a yield loss of about 30 per cent is caused as a
result of damage by this pest.

Management using insecticides

Even though, all groups of insecticides and plant products (botanicals) were evaluated against this pest, none
of them exhibited any ovicidal action. However, -cyhalothrin (0.003%) and carbaryl (0.1%) had shown longest
residual action against nymphs and adults. In the endemic areas it is appropriate to spray three times with any of these
insecticides during most vulnerable periods of crop coinciding with flushing, flowering and fruiting stage of the crop
based on pest incidence. Spraying of recommended insecticides will be remunerative if the trees are giving
economical yield (>2.0 kg/tree). Although, cashew is an insect pollinated crop, spraying of these insecticides during

flowering season did not influence the fruit set.

Cashew Stem and Root Borers

CSRB (Plocaederus ferrugineus L.) (Coleoptera: Cerambycidae) is the primary species, infesting cashew in
all parts of India and two other species viz., P. obesus G. and Batocera rufomaculata DeG. were also reported in
association with . ferrugineus. The symptoms of damage include the, extrusion of frass, occurrence of gummosis,

pre-mature yellowing and shedding of leaves, drying of twigs and finally death of the tree.
Management of CSRB

All the trees in the plantation are to be examined for symptoms of infestation by CSRB at the tree bases at
monthly interval especially during harvest (January- May). If external infestation symptoms are noticed, the CSRB
grubs should be mechanically removed by careful chipping the bark. The injured portion as well as base of the tree
and exposed root should be swabbed / drenched with chlorpyriphos 0.2 per cent solution.

Thus adoption of the above available technologies for the crop the production can be maximized in the

emerging newer cashew cultivation areas in the country.

References

Anon. 2010. Cashew Statistics. The Cashew and Cocoa Journal. Vol.2(1). p.23.

Bhat, M.G., Nayak, M.G. Rejani, R. & Rupa, T.R. 2010. Improved Production Technologies for Cashew in India. In:
Souvenir of XIX Plantation Crops Symposium held during 8-10 December 2010 at RRI, Kottayam, Kerala.

Nayak, M.G. 1996. Training and Pruning Practices for Cashew. The Cashew. X(2):5-10.

Nayak, M.G. and Bhat M.G. 2004. Canopy Management and Rejuvenation in Cashew. In: Technical Bulletin of
“Canopy Management and Rejuvenation of Horticulture Crops™ compiled by CISH, Lucknow.

Nayak, M.G. and Bhat, M.G. 2010. Recent approaches of canopy management and rejuvenation in cashew. Paper
presented in National Seminar on Cashew organized at ICAR Research Complex Goa. October, 2010.
Venkattakumar, R., Yadukumar, N., Bhat, P.S. and Bhat, M.G, M. 2003. Cashew Production Technology. Technical
Bulletin. No.11. Directorate of Cashew Research, Puttur. p.36.

23 2



w15 B 3nBTRE)

Sft.us. emf, dsnfAres SenfAdh vd wa udas
ECUECIRCEIL
gfawT Wit oY Reafdarea, w@gR (9.7.)

ey ¥ o] 1 GeTIedt WAt gRT AT 400 Y qdf eIt T ATl WY sravet H ro b uiel Bl
FIRETUT T g A TR GRUGAR] &1 Id g ST AT 0 918 3 I U & TG He & 04 § A1 81 77| Jefd Hro] 31
TG AT TS BT JIT ST 21 fR ot arforfoas e & AR W 0aT e yRaad # g gam wkd &1 faed & are]
SedTeH, FRwaUT Ud frafd H wewer R g |
TS BT AR a1 H Tgeaqul ST §1 591 & § B P U1 F areeaferds w0 F SHTRDY Pr e 6 & &1

BTo] & arereafas &t :
BTo] AFRITID B W GIAITSARN o5 31 dter B Rt arafos am erfsad siaiises 21 39 o 3 7d
AR PTo] & SiferRad o 4 21

qfes v famr: . | o .

o] e IZaVIT WETHER &1 & TR 0 e af R &I &l aXelt 81 rop A oy 3 Q aR Tt eranai Y af et &
3 TR e T Wedl ebT faeiT glelT &1 T g 1 5 - s & & G srerfer Rievar - srerga e fgefia gfg- wo dted
& SIRT 37T 73 A S[OTS b greit &1 gfe b vd 7 o R faesl 3 oic uram 1m & (qeaee, 2000) 1 37t et
¥ gfez Ry §, 7y fobeti 8- srargar—Tawax & a1 v oo 61 e 3 go o & gd 9y TarR-fexmaR # gt 21 o
TR TR G5 3 & 4 B1et g R oR [eneR, B afer o gt €1 5o fudia areafos emarsi srfa formd g ad
q?amﬂ'é’fm,ﬁaﬁéaﬁmq&wﬁaﬁmmmﬁm@mélg@mﬁmwwﬁwﬁwﬁw
? Hggﬂagan%!aﬁwwﬁmﬁm@ﬁﬁmmamwmmmﬁmﬁﬁmmwm
G

ols di . :
To] B dIoT & PR A TIHYH YT oIS BT BT BT § TAT 3G & TP WHIE & 7R TooT s B g ot
frenRyet 8 iTelt 1 1oy & ot TR ga1 B RTS8 T TeRTE T STt & Td Hifiie 9 fediae emaneil va wemans &
SRT U FoTeel STS o/l T AT BIell & Oy T8 oY WET, 575 U GIuT W Bl 81 1] b o1s et areardT W I gan & b
}Af3ha TS A BT STHT 70 fATE T 60 V.7, TERTS Ud Uty 6 o W 2 Hiex & ot A ¥ifoa g g

g rfRer diep dte vd ¢t gy S iell & e o H fafire T @ sicR uran S g1 syt St gHeT Sts et
ToTel T4 TERTE A ST UF SRR 518 o BT fAhTe Seil & IR 39 fausid et 9 SR didl 3§ #3et 518 78l gl |
$aS IS AT AR ST BT @ RASRIT grar & foradht meis +ff sy dil 6 srem &9 gl & (Vo™ d wedr,
1995) | FIS[ & 20 JHT Gt S wca 1 3reara fm va gerfan fob wfebar 18 @ ¥ 400 .41, =1 7 200 .. 7T 7@
e Vel &1 ol Y et Tt Te it e 6.4 e Ul & 7 & Gaaa qufdt wi &R 95: ST 100 WA, TERTE a8l
W orf =Y 1 R9eR SIS Faw gag & wiie A arft i vd TeRrE & wr gHd /e an 8 ot 21

BAEB & 0T

SIS H Ul & B3 B fawRia g9 dis utel & v 5-6 af wa mfeT & TR dte @1 3-4 af &1 9957 & gl
HISLP B S MR, HaTs, AR, 3T vd St # e, 919vr vd ararawor & SR ffderdr o st 81 wreg srgsem
Prg, ASHURT Y Y 3T+ & IR BT F1 IR 9.97 ¥ 10.35 Hiex da g &1

QFﬁaS?IUT
Io] Y ufceri frat, A1, AR, SiTadR W Saad SR vd I9Y fA=arT 3 gl o wfeid waedt 81 4 ufeeri
R IR M Td TUR IR AHIR gt &1 gfceral H 318 10 | 20 1.741. T qur dtsts 5 ¥ 10 A+, & arerfa gt 81 gt
TS Ud wTeTE 1 UTd 1.8:1 S Il 81 gofda & Ba1s 0.5 W 1 W.HY. T gieit 81 Uvfgea Seital, 3MUR U =1 vd Tar 'R
gﬁ@ﬂémﬁw 20 St RRTY gielt 81 TamRg e ufcer STe -9 T 61 gl & it 20 31 # aRue gras TR Twdis
T {



ASC :
ggﬂmqémmaiamm@ﬁﬂﬁéswﬁﬁwwﬁama@ﬁ%l TSI I Sl fhei # arerga-
TR : e fhw) i TareR - vy vd ot et § R & a1g 2T 81 AR U9 Mgl (1984) & HemA &
STYR UX o0 37 83.7  102.7 2wy T St &1 o 1 Seufy o8 & B 7 a1 o RR WR Bl 1 1], & godspd A
Syl T 7R 5 T IR R ST 1 3% SR 3 G0 AR B Ui AR BEd 81 ISR T Wealfial & e
qsusse Y SR GaTS 14 R 21 .41, 7 qoa oY i HEAT 200 | 1600 T W YoIhH gl 81

g i Y FRereT T STaRTd Eiel) €1 e a1 3 e ) gt ot fw Ry gie 21 el s 7 ffde vu @
TR T A mel @t T ot getd vd sifem s ¥ +ft dae R geu @ Ry g g1 SwafeRf vd R geat & srgara
3 faeat Ud GTaTaRUT 3 BRT BT T THTE TSl 81 gl (1985) A BIoLH qeassH 3t fosrauTd 1:283 qerfar gl

FIoL S T BIC B b, Yol & T Wihe W godh Y T & AT 1E H [1d1 1 8l ol g1 Ivafest) o )

gt O 7 g 3 e araver ¥ SufRe ted 1 Svafenft gt o SR TR e ¥ 78T 8l ¢ Helleh 4o  guge | el
u7a Ui gt & fre aTet wag SR Bl §1 TS g7 # 8- 11 TRITHILT 81 & 9l YR UR IS Vel &1 A& R
Safestt @1 eai # o ST & Uk AR gedt 3 9 BieT g € U Wik g 2l
ST St Gt 21 ot T T [IE 9.00 W 10 I 7 B 81 IvAfesft qocii a7 HIGHT oRTI0T ¥ Y8 el &
ﬁﬂaﬁmsﬁa@m%mmrwm—qwﬁmmmma:ﬁﬁ%mﬂmzﬁmﬁglw-mﬁgmﬂiﬁw
TRy ST Y oft Bt &1 ST AR BTest Ud e Hifeat e arrToT a6 foy Seavardt grelt €1 i 4t qof s § owmror e
I BIS] 1 D IeaTSHHT BT U HRY

®e faer -

RT3 e fRAT A1 B § s R g1 B wair uRefie 81N 3 81 e [t 6t ffr= swvensii 3 vo wree |t
BIo] Y T TR &1 qof hes 9f Gl farepi o e ¥ 52 W 60 a1 a1 wrw et &1 o A Nt @ e fdar & 20 A
oEITd TR &1 Tl 21 7R 7 7 g g R R < o1 e 50 3 a1 R @ 21 bl & ST ooy & v (st
9T) 3 31 e e & 50 7 A1g WE ST o7 AT 81 3: B9 P B Bt gof AR srwm 8 W 8 geTs Bl
ifeul -



Changing scenario of insect pests of cashew in Central India including Chhattisgarh

T.N.Raviprasad Senior Scientist (Ag. Ent.)
Directorate of Cashew Research,

(formerly National Research Centre for Cashew)
Puttur, Dakshina Kannada, KARNATAKA- 574202

INTRODUCTION:

The productivity of cashew in India is influenced by many biotic and abiotic factors, of which pest
damage is one of the main constraints. More than seventy species of insect pests are reported to infest
cashew in various stages of crop growth. Pillai et al. (1976), Pillai (1979a), Sundararaju (1979), Rai
(1984), and Devasahayam and Radhakrishnan Nair (1986) have reported the nature of damage, life
history and management practices for the insect pests occurring in different cashew growing regions of -
India.

Considering the extent of damage inflicted and subsequent yield loss due to pest infestation;
cashew stem and root borers (CSRB), tea mosquito bug (TMB), leaf miner, leaf and blossom webbers,
thrips, shoot tip caterpillar and apple and nut borers may be regarded as the major pests, while leaf
beetles, leaf folders, leaf weevils, aphids etc. which occur with a regional specificity are considered as
minor pests.

Cashew has been traditionally grown in Western and Eastern coastal regions of the country. Non
traditional areas such as plains region of some states viz., Karnataka, Gujarat, Maharashtra, Chhattisgarh
and Jharkhand and North Eastern States are presently making head way in cashew cultivation as a
horticultural crop. In Bastar region of Chhattisgarh, cashew cultivation has gained importance as a main
crop in recentyears. However, infestation by some insect pests has posed a threat to the realization of full
potential of the crop. As the crop area is expanding the incidence of several pests has been reported from
various regions of Central India especially Chhattisgarh.

CASHEW STEMAND ROOT BORER (CSRB):

This is a major pest in all the cashew growing tracts of India. Incidence levels of the pest varying
from 1.6 to 10.0 per cent have been reported from various states. Initially the pest incidence in Central
India was low to negligible as contiguous tracts of cashew were not available for spread of this pest.
However, with the advent of time and introduction of cashew grafts the pest damage became more
conspicuous and widespread. Based on the field surveys in Chhattisgarh, the infestation by this pest
varies from 2.0 to 6.0 per cent in different areas. As the pest has not attained serious proportions in this
state, it is essential to adopt recommended pest management techniques to curb further spread of this
pest. )

Symptoms and Nature of Damage

Three species of long horned beetles are commonly considered as cashew stem and root
borers(CSRB), of which, Plocaederus ferrugineus L. and Plocaederus obesus Gahan (Coleoptera:
Cerambycidae) are primary pest species infesting healthy cashew trees whereas, another allied species,
viz., Batocera rufomaculata De G infests the cashew trees weakened by the former species .

Cashew trees of more than 5 -10 years which have thick bark at the collar region are prone to attack,
though younger cashew trees of less than 2-5 years are also infested by this pest. As aresult of severe
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tunneling by the grubs of different age groups in each tree (which may number either 2-4 in initial infested
trees or up to 65-120 in severely infested trees), the flow of sap through phloem tissues is completely
arrested and the bark of the infested trees dries off. The leaves of such pest infested trees turn yellow and
are shed prematurely. Ultimately, these infested trees will succumb within a period of 1-3 years depending
upon the pest population. The CSRB infested trees can be easily made out in the cashew plantations
during onset of monsoon as these infested cashew trees retain the yellowed canopy after rains, while the
healthy cashew trees regain the dark green color of the canopy.

Biology of the pest:

The adults of P. ferrugineus are long horned beetles measuring 25-40 mm in length, having long
antennae, reddish brown elytra, and are very good fliers and Pobesus adults have similar morphology
except in body coloration which is straw coloured. Based on back-dating of the age of the field collected
CSRB grubs; maximum egg laying was observed to have occurred between December and May in the
west coast region of Karnataka (Raviprasad and Bhat, 2009)

The mated female beetles lay the eggs either singly or in batches of 3-8, deep in the crevices of the
bark of the stem or exposed roots or in the soil close to the collar region. The eggs are laid in the cracks and
cervices of the bark of the collar region, on the fork region and on exposed roots as well as on soil near the
base of the tree. The eggs are creamy white, smooth and ovoid and resemble rice grains and hatch in 5— 8
days based on the external temperature. The first instar grubs feed immediately on the tissues near the
site of oviposition and slight gummosis is noticed within a few days of initial feeding. Later, they tunnel into
the bark making irregular tunnels which expand in size as the grub grows.

The grubs of P, ferrugineus and P.obesus are having stumpy thoracic legs, creamy white, with a
glossy surface and the pro-thoracic shield is light brown in color. The tunnels are tightly packed with frass -
a mass of chewed fibres, gum and excreta. The fully grown grub measuring about 70-90mm in length
constructs an oval chamber in the heart wood for pupation in a calcareous cocoon.. The cocoon is ovoid
about 5-6 cm long and 3-4 cm broad, and has a whitish external shellin which the grub transforms into a
pre-pupa by excreting the gut contents and thereafter into a pupa. Adults formed inside the pupae are
quiescent inside the cocoon and emerge after 75 to 90 days after complete hardening of the body
appendages.

The adults of B. rufomaculata are dull greyish having a few yellowish or orange spots on the thorax
and upper wings. The fully grown grubs are robust, apodus, yellowish in colour, with a distinctive, dark
brown pro-thoracic shield and are around 100 mm in length and differ from the Plocaederus spp. by having
mouth parts which are extended forward (prognathous), while mouth parts of the Plocaederus spp. are
directed downwards (hypognathus).

The symptoms of the CSRB incidence is observed throughout year in both East and West Coast
regions, however relatively higher overlapping population of grubs can be noticed during March to June
and severe infestation symptoms could be seen during May-July.

PestManagement

Several pest management techniques including biological, cultural, mechanical and chemical
methods were tried against this pest with varying levels of efficiency. However, it was confirmed that the
infested trees could be saved only if the infestation is detected at early stages of pest incidence and skilful
mechanical removal of grubs is followed by swabbing the infested portion with chlorpyriphos (0.2%).
Caution must be exercised in removal of CSRB grubs causing minimal bark damage and not exceeding 50
per cent of the bark circumference as this will lead to girdling effect.



Biology and Host Range

The adult bugs are reddish brown in colour with a black head, red thorax bearing a pin like knobbed
process dorsally and black and white abdomen. The eggs of the pest are inserted into tender shoots and
inflorescence stalks and sometimes on the leaf midrib and petioles either singly or in groups of 2-6.. After
an incubation period of 6- 7 days, reddish brown nymphs emerge which resemble ants. The nymphs
undergo five instars in 8-13 days. Adults live for about 5-18 days and total life cycle is completed in about

20-24 days.

H. antonii has a wide range of host plants, viz., tea, mahogany, neem, cocoa, cinchona, annatto,
red gum, guava, apple, grape vine, drumstick, mango, Syzygium sp., Lawsonia alba, black pepper,
allspice, Annona reticulata, Thespesia populeneaand ornamental Acalypha.

Seasonal fluctuation of H. antonii indicated the build up of the pest population during October-
November, synchronising with emergence of new flushes after the cessation of South-West monsoon and
reaching a peak in January when the trees are in full blossom. The pest population is noticed till May and
may occur in insignificant numbers during the monsoon period (June-September)

Natural Enemies

The parasitoids Telenomus sp. (Laricis group) (Scelionidae), Erythmelus helopeltidis Gahan
(Mymaridae : Hymenoptera), and Chaetostricha sp. (Trichogrammatidae) have been recorded to
parasitize the eggs of H. antonii. However, efforts to utilize these species in bio-control of TMB did not yield
success due to the highly specific rearing requirements of these parasitoid species. Spiders and reduvid
bugs have been recorded as general predators of tea mosquito bug. Evaluation of several cashew
germplasm accessions indicated that all the accessions were susceptible to infestation by the pest.

Pest Management
As this pest infests tender shoots, panicles, nuts and apples, therefore three rounds of insecticidal

treatment at appropriate period (flushing, flowering and fruiting) have been suggested to protect all stages
of growth during the cropping period. Hence, itis absolutely necessary to keep a constant vigil on build up
of the pest to initiate timely insecticide sprays. A three spray schedule comprising of monocrotophos
(0.05%) during flushing L-cyhalothrin (0.003%) during flowering and carbaryl (0.1%) during fruiting has
been found to be effective in checking the pest build up.

Though general predators exist in cashew ecosystem, the extent of pest suppression exerted by
these polyphagous predators is meager and they are also not amenable for mass multiplication and field
release. Several extensive evaluation of varieties and germplasm indicated that none of the evaluated
varieties or accessions had resistance to this pest.

LEAF AND BLOSSOMWEBBER:

Symptoms and Nature of Damage

Occcurrence of two species of leaf and shoot webbing caterpillar, Lamida (= Macalla) moncusalis
Walker (Lepidoptera: Pyralidae) and Orthaga exvinacea Hamps (Lepidoptera: Noctuidae) has been
recorded on cashew. Of these, the former pest species has attained the status of major pest in the recent
years in the eastern and central cashew tracts. The pest has been reported to damage 10-12 percent of
the laterals in Chhattisgarh. The symptoms of infestation are the presence of webs on the terminal
portions of new shoot and blossom and drying of the webbed shoots. .
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Biology and Host Range of M. moncusalis

Eggs are laid singly or in groups on the ventral surface of leaves and are firmly glued to the surface. -
Mango, jamun and Indian marking nut tree have been reported as alternate host plants

Two parasitoid species viz., a braconid parasite (Apanteles spp.) and an Elasmid (Elasmus
Jjohnstonii Ferriere) were found to parasitise L. moncusalis to an extent of 10-50 per cent during July-
August.

PestManagement

Spraying fenitrothion (0.05%) or monocrotophos (0.05%) at the time of emergence of new flushes
immediately after the monsoon was found to be effective in controlling .the pest . The insecticidal sprays
taken ur, against TMB were found to manage this pest wherein this pestis not severe.

LEAF MINER:
Symptoms and SeasonalIncidence

The cashew leaf miner (Acrocercops syngramma M. (Lepidoptera: Gracillariidae)) is a major pest
causing serious damage to the tender foliage of post-monsoon flushes. Young plantations are found to be
more prone to attack by the pest. The mining occurs in between the epidermal layers of the tender leaves
and feeding by the caterpillars cause extensive leaf blisters which dry up resulting in curling and drying of
leaves thereby reducing the photosynthetic area. In the older leaves, large portions of the infested leaves
dry off. This pest is presently of a minor status in the state of Chhattisgarh and is more problematic in the
nurseries and younger plantations.

Biology and HostRange

The adult is a silvery grey moth which lays eggs on tender leaves. Freshly hatched caterpillars are
pale white in colour. Fully grown caterpillars are reddish brown and about 4-6 mm long. The larval stage
lasts for two weeks after which they fall to the soil where they pupate.

Two eulophid larval parasites, viz., Sympiesis sp. and Cirrospilus sp. have been recorded on this
pest.

Pestmanagement

Monocrotophos(0.05%) and phosalone (0.05%) were found to be most effective insecticides in
managing this pest whenever it was found to be severe. The sprays taken up against TMB were found to
manage this pestin most of the regions where this pest is not prominent.

INFLORESCENCE CATERPILLARS:

The occurrence of inflorescence caterpillars Euproctis scintillans Walker is mostly noticed during the
months of December to May . The caterpillars feed on the tender buds, flowers and small nuts thereby
reducing the nutyield .

Spraying L-cyhalothrin (0.003%) or monocrotophos (0.05%) at the time of flowering and initial fruit
set was found to be effective in controiling .the pest . The insecticidal sprays taken up against TMB were
found to manage this pest.

SLUG CATERPILLARS:

Occurrence ofthe slug caterpillars are noticed sporadically in certain areas of Chhattisgarh. They occur
intermittently and may be found throughout the year. The common species encountered in Chhatisgarh is
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Latoia lepida Cramer. Theinsect larvae feed on the leaves and tender shoots causing reduction in foliage

area. The pest has several alternate hosts which include forest species.
Mechanical removal of the caterpillars whenever they aggregate near the tree base or near the branches
can help in reducing the menace of this pest.

ASHWEEVIL:

The occurrence of the ash weevil Myllocerus spp. is recorded to be higher during January to October and
the adult beetles feed on the mature leaves. They may also skeletonise the leaves if their number is
higher. Further, the grubs of these weevils feed on the roots of the grasses and other plants and emerge
after cessation of monsoon.

Application of contact insecticides (carbaryl, malathion etc.,) may be undertaken in the hot spots ; only if
the pest severity is noticed.

LEAF TWISTING WEEVIL :

The leaf twisting weevil is endemic to the Central Indian regions of Chhattisgarh, The pest occurs
intermittently and damage symptoms are noticed throughout the year. The most commonly encountered
species is Apoderus sp. This is a minor pest and if severity of this pest is noticed in the nurseries or in
young orchards, application of contact insecticides (carbaryl, malathion etc.,) may be undertaken in the
hot spots ; only if the pest severity is noticed.

APHIDS:

Occurrence of the aphids, Toxoptera odinae Yd. is sporadically recorded in different egions of
Chhattisgarh. The pest feeds on the tender off season shoots and on tender nuts and apples. As the pest
is gregarious and clumps on to single shoots or onto nuts, it is essential to remove the infested shoots or
nuts in initial stages of infestation. Thereby further spread of the pest can be checked.

DEFOLIATING CATERPILLARS:

Two species of lepidopterans , viz., Metanastria hyrtaca Cram (Lasiocampidae) and Lymantria
obfuscata Walker (Lymantriidae) which occur sporadically can be considered as economically significant
defoliators of Cashew. The early instars of M. hyrfaca are gregarious feeders on tender foliage and full
grown caterpillars feed voraciously on mature leaves as well. During the day they congregate in large
numbers on the ground under dry leaves near the base of the trees or in lower parts of well shaded
branches.

Spraying carbaryl (0.1 %) or dimethoate, chlorpyriphos and dichlorvos (0.05%) may be undertaken
whenever, the pestis in young stage to obtain effective control ofthis pest.

SHOOT TIP CATERPILLARS:

The tiny yellowish to greenish brown caterpillar of the moth Hypatima (Chelaria) haligramma M.
(Lepidoptera: Gelechiidae) damage the shoot tips. The larvae bore through tender shoot causing stunting
and drying up of growing shoot tips. The intensity of damage in different tracts of Chhatisgarh has been
reported be low to moderate. As the infestation of shoot tip caterpillar coincides with emergence of new
flushes, insecticidal sprays given against tea mosquito bug and other foliage pests will manage the
damage by this pest also.



FOLIAGE THRIPS:

Occurrence of foliage thrips, viz., Selenothrips rubrocinctus G, Rhipiphorothirps cruentatus Hood.
and Retithrips syriacus (Mayet) on cashew cause severe damage to young plantations, particularly during
summer in east coast tracts. However the intiensity of these insects are not very serious in the Central
Indiar: plains as well as Chhttisgarh. The adults and immature stages of thrips colonise the lower surface
of leaves. As a result of this rasping and sucking activity, the leaves become pale brown and are slightly
crinkled with roughening of the uppersurface. '

For effective control of thrips, spraying of 6.05 per cent endosulfan or fenitrothion or quinalphos is _
recommended. Sprays of monocrotophos, phosphamidon and dimethoate (0.05%); decamethrin and
cypermethrin (0.003%)) have been reported to be promising in managing the foliage thrips.

FLOWERTHRIPS:

Flower thrips such as Rhynchothrips racensis G., Scirtothrips dorsalis H., Haplothrips ganglbaueri
(Schmutz.), Thrips hawaiiensis (Morgah), H. ceylonicusSchmutz and Frankliniella schultzei (Trybom)
cause premature shedding of flowers, scabs on floral branches, apples and nuts. The infestation on
developing nuts results in the formation of corky growth on the affected parts, malformation of nuts and
even immature fruitdrop.

The third round of spraying given against tea mosquito bug at the time of fruit set will manage flower

“thrips also. Quinalphos, monocrotophos and chlorpyriphos at 0.05 per cent were found to be effective

against flower thrips.

APPLEANDNUT BORERS:

. Usually the borers tunnel near the junction of apples and nuts, and the excreta along with the
webbing can be seen externally and the bore holes will be plugged with frass and excreta The species
which show apple and nut borer activity are Thylocoptila panrosema M. (Lepidoptera: Pyralidae), and
Nephopteryx sp. (Pyralidae) are commonly encounteredin the central Indian region.

For management of this pest carbaryl,(0.15%) and malathion (0.15%) were found to be most
effective insecticides.Apart from the insecticidal sprays, collecting the infested fallen nuts and burying
them deep in the soil will help to minimize the further incidence of the pest in the cropping period.

CONCLUSIONS:

Although more than 70 species of insects have been recorded as pests of cashew from India,
based on the extent of damage caused the major pests are cashew stem and root borers, tea mosquito
bug, leaf miner and leaf blossom webbers. Other pests like foliage and flower thrips, shoot tip caterpillars,
defoliating caterpillars, leaf beetles,and apple and nut borers, however, have been reported to cause
severe damage sporadically in certain tracts in the recent years. These pests are all observed to occur in
the Central India regions and also Chhattisgarh. However, presently the area under cashew is
discontinuous and severity of the pestis moderate. Itis essential to create awareness about the pests and
their damage symptoms to the cashew farmers so that they can adopt suitable management techniques to
maximize the returns from their crop.

. Basically the cashew farmers have to be trained about the nature of the initial damage symptoms
for correct identification of the pests. To combat stem and root borer problem, adoption of phytosanitation
and regular surveillance to identify the initial stages of attack is quite obligatory. Insecticidal management
of various foliage pests has been reported to be effective, however it would be unfeasible and
uneconomical to adopt control measures against individual pests except in cases of isolated pest
outbreaks.. Need based application of pesticides is more suitable and effective which needs to be based
on surveillance of pests of endemic nature, since the indiscriminate sprays may result in elimination of
natural enemies of various cashew pests and also lead to development of insecticide resistance.
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Village wise number of trees and production of cashew nuts in

Bastar Range

Sr.No. Village Name No. of Hitgrahis No. of Trees Yield in 2009 (kg)

1 Karmari 59 356300 13500
2 Kolchur 59 10500 2500
3 Bade Amabal 65 8656 1500
4 Bagbahar 80 8000 850
Total 263 62456 18350

Village wise number of trees and production of cashew nuts in
Machkot Range

Sr.No. Village Name No. of Hitgrahis No. of Trees Yiald in 2009 (kg)

1 Dhanpuniji 180 3989 18500
2 Amaguda 350 3550 14500
3 Kumhravand 10 600 500
4 Kalcha 20 800 1000
Total 560 8939 34500

Village wise humber of trees and production of cashew nuts in Bakawand Ran
Sr.No. Village Name No. of Hitgrahis No. of Trees Yield in 2009 (kg)
1 Jaitgiri 38 14595 6753
2 Sonpur 20 12000 9085
3 Kostaguda 20 12000 5570
4 Rajnagar 151 27482 10343
5 Bhojripadar 5 415 260
Total 234 66492 32011
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