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Malnutrition, poor health, hunger, and even starvation are still the worlds greatest challenges. In
Bangladesh, there is also need to concentration in the underutilized fruits. Thus a survey was carried
out following questionnaire to estimate the status of underutilized fruits in Bangladesh under different
parameters viz., basic information, production problems, diseases, storage problems, loss percentage,
and market value collected from underutilized fruits Ten growers, five shopkeepers and Key
Informants, five KIs (Upazila Agriculture Officer) of Khulna, Shatkhira, Bagherhat, Barisal and
Patuakhali. Survey finding reveals that the highest number of underutilized fruit trees was possessed
by the farmers in Bagherhat (462) and the lowest number of underutilized fruit trees was in Patuakhali
(182). Farmers informed five different types of diseases of underutilized fruit trees in their household
viz. Leaf blight, Leaf spot, Fruit blight, Leaf curl and Die back which cause damage to plants. Maximum
growers from Khulna (80%) informed leaf blight, from Shatkhira (90%) informed leaf spot, from
Patuakhali (70%) informed fruit blight, from Bagherhat and Khulna (20%) informed leaf curl and from
Barisal (50%) informed die back associated with underutilized fruit tree. There was no leaf curl disease
found in Barisal and Patuakhali. Fruit drop problem was found in all the districts. The highest number
of growers informed fruit drop problems in Bagherhat (90%). 40% farmers in Barisal found 10-20% loss
of production due to disease was highest followed by Patuakhali (30%). 100% shopkeepers of
Shatkhira sell Tamarind and Pomegranate, 100% shopkeepers in Khulna sell Pomegranate, 100%
shopkeepers of Barisal sell Sapota and 80% shopkeepers in Patuakhali sell Tamarind. Most of the KI
informed the similar status of underutilized fruit trees. Farmers in Bagherhat, Shatkhira and Khulna
were good in controlling different diseases of underutilized fruits, where Barisal and Patuakhali have
lower concept on the diseases of underutilized fruits.

Copyright ©2020 by authors and BAURES. This work is licensed under the Creative Commons Attribution International License (CC By 4.0).

Introduction

More than 30,000 edible plant species have been
identified, of which around 7,000 plant species have
been used in the history of humanity to meet food needs
(Bioversity International, 2013). At present, however,
not more than 150 species are commercially cultivated
and, of these, just 103 crops provide up to 90% of the
calories in the human diet (Prescott-Allen and Prescott-
Allen 1990). Just four of these (rice, wheat, maize and
potato) account for fully 60% of the human energy
supply. A very small number of major crops have direct
implications for both food security and nutrition. The
lack of genetic diversity within the gene pools of these
few crops leaves our agricultural systems vulnerable to
pests and diseases, and to abiotic stress (Othman et al.,
2004). To prevent this and other food crop calamities,

there is clearly a need to maintain diversity both within
and between crops in our production systems.
Internationally (Subasinghe, 2014), there is rising
interest in new foods and other products that can
contribute in novel ways to human health and nutrition,
(Sing et al., 2011, Nandal et al., 2014, Baldermann et al.,
2016). This interest can be exploited to develop markets
for non-staple crops from which poor communities can
benefit, providing incentives for farmers to plant these
crops. Agriculture must go beyond the Green Revolution
technologies of the last half century, which were based
on genetic improvement and increased yields of the
staple crops, but at high external cost.

Underutilized fruits are domesticated plant species that
have been used for centuries or even millennia for their
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food, fibre, fodder, oil or medicinal properties (Hammer
et al., 2001), but have been reduced in importance over
time owing to particular supply and use constraints
(Mayes et al., 2011). These can include, inter alia, poor
shelf life, unrecognized nutritional value, poor consumer
awareness and reputational problems (famine food or
"poor people's food"). Other than that, with
modernization of agriculture many of these crops have
become neglected due to their being held in low esteem
and some has become so severe that they are often
regarded as lost crops (Williams et al., 2002). These
species have to ensure food security, nutrition, health,
income generation and environmental services.

In Bangladesh, many underutilized fruits are growing
without much care largely in the homestead, fallow and
forest areas as well as at the roadside and railway lines.
Those fruits are well adapted to the local climate, are
highly nutritious and contribute to poverty reduction
and household food security of rural people and play a
significant role in herbal medicine. Huge numbers of
tribal people are also dependent on the underutilized
fruits and vegetables. Underutilized fruit trees like river
ebony (Diospyros peregrine), velvet apple (Diospyros
discolor), Cowa (Garcinia cowa) and ber (Zizyphus
mauritiana), Amlaki (Phyllanthus emblica) contribute to
protection against natural disasters and balancing the
coastal ecosystem (Rahim et al., 2009). Underutilized
crops contribute a lot as risk buffers and ensure
household food security. The basic objective of the
research is to study about the status of the underutilized
fruits of southern Bangladesh. The present research
work will be carried out to achieve (i) to survey the status
of underutilized fruit tree, fruit production and barriers
of underutilized fruit tree establishment in coastal areas
of Bangladesh, and (ii)) to estimate the loss of
underutilized fruits during and post harvest due to
processing and phytopathological causes.

Materials and Methods
Baseline survey of the status of underutilized fruits

This research work was carried out at underutilized fruits
garden in southern part of Bangladesh. A baseline survey
was conducted for recording of underutilized fruit status,
problems producing underutilized fruits production,
woman participation in homestead gardening etc. in
coastal areas like, Rupsha Upazilla-Khulna, Farikirhat
Upazilla-Bagherhat, Tala Upazilla-Shatkhira, Hizla
Upazilla-Barisal and Dhumki Upazilla-Patuakhali. 10
growers, 5 shopkeepers and 5 KIs were selected
randomly from each upazilla. The survey was done by
door to door visit and taking interviews. Three
guestionnaires were made for this survey for growers,
shopkeepers and Key Informants. Survey of the
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underutilized fruits was done from February, 2019 to
June, 2019.

Survey on phytopathological status of underutilized
fruits

Each personnel was asked on the basis of their

profession. The specific parameters were asked during

the interview were:

1) Types of underutilized fruits cultivated by the
farmers in different location

2) Percentage of Farmers facing problems cultivating
underutilized fruits due to disease

3) Loss percentage due to disease at production

4) Percentages of Shopkeepers selling Underutilized
fruits

5) Percentage of number of shopkeepers having
different storage problems

6) Key Informants recommendation on underutilized
fruits

Results
Status of underutilized fruits growers and shopkeepers
Basic information of underutilized fruit growers

A survey of underutilized fruit tree growers in Bagherhat,
Shatkhira, Khulna, Barisal and Patuakhali was carried
out. 10 growers were selected randomly from each
district (Table 1). There were 80% male underutilized
fruit tree growers in Bagherhat, Shatkhira, Barisal and
Patuakhali. Only in Khulna, there were 90% male and
10% female (Table 1).

Basic information of shopkeepers

A survey of shopkeepers in Bagherhat, Shatkhira, Khulna,
Barisal and Patuakhali was carried out. Five shopkeepers
were selected randomly from each district (Table 2).
There were 100% male shopkeepers in all the districts
(Table 2). During the survey all the types of underutilized
fruits from each shop were counted (Table 3) Most of the
types of underutilized fruits were same at all the
districts. Maximum varieties of underutilized fruits were
found in Bagherhat (13).

Phytopathological status of underutilized fruits
Types of underutilized fruits cultivated by the farmers

During the survey all the underutilized fruit tree from
each grower were counted (Table 4) Most of the
varieties of trees were same at all the districts. Maximum
varieties of underutilized fruit trees were found in Barisal
(17) and the lowest at Shatkhira and Patuakhali (15). At
the survey total number of each grower from each
district were counted. Ten growers from each district
were taken in this survey. Maximum number of
underutilized fruit trees were found in Bagherhat (462
trees) and the lowest in Patuakhali (182) (Figure 1).
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Table 1. Basic information of underutilized fruit growers in selective areas of five southern districts of Bangladesh

Gender

Location Number of respondents (gender wise) Gender %

(District) Male Female Total Male Female

Bagherhat 8 2 10 80 20
Shatkhira 8 10 80 20
Khulna 9 10 90 10
Barisal 8 10 80 20
Patuakhali 8 10 80 20

NN RPN

Age

Number of respondents in different age group

Location

i Avg. age of th
(District) 16-25 Year 26-35 Year 36-45 Year 46-55 Year 56-65 Year 66-75 Year ve. age of the

respondents

2 4 3 0 0 39.4
48.7
40.4
46.5
40.8

Bagherhat
Shatkhira
Khulna
Barisal

5
2
0
Patuakhali 0

H~ WL O
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Uk, O WO K
0WINNNN
Nk P, OO

Total 10 15 10

Educational qualification

Location Number of respondents in different educational qualification group

(District) Uneducated Up to Class V Up to Class Vil Up to SSC Up to HSC Graduation Master’s Degree

Bagherhat 1 2 0 1 2 3 1
Shatkhira
Khulna
Barisal
Patuakhali

NN R RN

B RN R
Nk, P, NN
NO R, N -

Total
Percent % 14 20

00 kL L NO
o WO N OO

14 24 14

Land area of individual growers

Land Area (Acre) of 10 selected respondents No of Underutilized Ratio between number of
Cultivable Home Yard Total Percent Home Fruit trees of 10 underutilized fruit trees and
Land Land Land Yard Land selected respondents Total Land Area

Location
(District)

Bagherhat 35 5 40 12.5 462 11.6
Shatkhira 36 2.7 38.7 6.9 255 6.6
Khulna 33 4.6 37.6 12.2 326 8.7
Barisal 48 5.5 53.5 10.2 333 6.2
Patuakhali 25 2.9 27.9 10.3 182 6.5

Total 177 20.7 197.7 10.5 1558 7.9

Table 2. Basic information of shopkeepers in selective areas of five southern districts of Bangladesh

Gender

Location Number of respondents (gender wise) Gender %

(District) Male Female Total Male Female

Bagherhat 5 0 5 100 0
Shatkhira 100
Khulna 100
Barisal 100
Patuakhali 100

v n
O O O o
(SR VL O, ]
O O O o

Age

Location Number of respondents in different age group

(District) 16-25 Year 26-35 Year 36-45 Year 46-55 Year 56-65 Year 66-75 Year Respondents’ age (avg)

Bagherhat 1 1 1 2 0 0 37.6
Shatkhira 48.4
Khulna 30.4
Barisal 45.2
Patuakhali 43.6

NIO L, OO
D= O~ O
NINEFE RPN
NP, ON
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Total

Educational qualification

Location Number of respondents in different educational qualification group

(District) Uneducated Up to Class V Up to Class VIII Up to SSC Up to HSC Graduation Master’s Degree

Bagherhat 1 1 2 0 1 0 0
Shatkhira
Khulna
Barisal
Patuakhali

Nk O O O
WO O K
Uk O R K
NN W R e
0= B WN
o0 O O o
ol © o o

Total
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Table 3. Types of underutilized fruits found in 5 underutilized fruit selling shops in selective areas of five southern districts of

Bangladesh
SI No. Location Types of underutilized fruits No of types of
(District) underutilized fruits

1 Bagherhat Tamarind, Stone apple, Rever ebony, Anola, Hog plum, Carambola, Elephant 13
apple, Wax jambu, Bullock's Heart, Pomegranate, Burmese grape, Olive,
Sapota

2 Shatkhira Tamarind, Stone apple, Hog plum, Pomegranate, Olive, Sapota, Longan 7

3 Khulna Tamarind, Anola, Elephant apple, Bullock's Heart, Pomegranate, Burmese 7
grape, Sapota

4 Barisal Tamarind, Stone apple, Rever ebony, Hog plum, Bullock's Heart, Pomegranate, 7
Sapota

5 Patuakhali Tamarind, Rever ebony, Hog plum, Carambola, Elephant apple, Bullock's Heart, 8

Pomegranate, Sapota

Table 4. Types of underutilized fruits cultivated by 10 farmers in selective areas of five southern districts of Bangladesh location

. - . No of types of
SI No. Location Types of underutilized fruits underutilized fruits trees
1 Bagherhat Fig, Rever ebony, Hog Plum, Carambola, Anola, Olive, Elephant apple, Jamun, 16
Longan, Bullock's Heart, Wax Jambu, Lime, Sapota, Hortoki, Karanda, Stone
apple
2 Shatkhira Fig, Hog Plum, Carambola, Anola, Longan, Wax Jambu, Lime, Sapota, Cowa, 15
Monkey jack, Malay apple, Bilimbi, Tamarind, Pomegranate, Karanda
3 Khulna Fig, Rever ebony, Hog Plum, Carambola, Anola, Olive, Elephant apple, Jamun, 16
Longan, Bullock's Heart, Wax Jambu, Lime, Sapota, Stone apple, Tamarind,
Rattan
4 Barisal Fig, Rever ebony, Hog Plum, Carambola, Anola, Olive, Elephant apple, Jamun, 17
Bullock's Heart, Wax Jambu, Lime, Sapota, Stone apple, Karanda, Custard
apple, Rattan, Malay apple
5 Patuakhali Rever ebony, Hog Plum, Carambola, Anola, Olive, Elephant apple, Wax Jambu, 15
Lime, Sapota, Malay apple, Cowa, Pomegranate, Custard apple, Monkey jack,
Tamarind
500
400
8
o 300
=
]
o 200
3
0
Bagherhat Shatkhira Khulna Barisal Patuakhali
B Series1 462 255 326 333 182

Figure 1. Total number of underutilized fruit trees in different district

Percentage of Farmers facing problems in cultivating
underutilized fruits due to disease

There were different types of diseases and insects were
found during the survey. The diseases are such as (i) Leaf
Blight, (ii) Leaf spot, (iii) Fruit Blight, (iv) Leaf Curl and (v)
Die back. In case of diseases maximum 80% percent of
growers found leaf blight in Khulna, 90% growers face
leaf spot in Shatkhira, 70% found fruit blight in
Patuakhali, 20% leaf curl disease in Bagherhat and
Khulna and 50% die back disease in Barisal 90% of
farmers of Bagherhat mentioned that they are suffering
from fruit drop problem, whereas in Patuakhali, only

40% growers mentioned about the fruit dropping (Table
5).

Loss due to disease at production, harvest and
transport

Loss percent due to disease, insect, harvest and
transport were categorized into five categories as 0%,
>0-2%, >2-5%, >5-10% and >10-20% (Table 6). Maximum
50% growers in Bagherhat face >2-5% loss due to
disease, 40% growers from Shatkhira face same loss. In
Khulna, Barisal and Patuakhali there were average loss
due to disease in all of the growers. Insect causes less
percent of losses in every scale in different district. Insect
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causes highest (>10-20%) damage in Khulna (20%
growers). During harvesting fruit losses happens due to
different reasons. Lack of good mechanical knowledge is
one of the reasons. Losses at harvesting mostly happens
in >2-5% scale in all the districts. Losses at transportation
mostly happens in >2-5% scale in all the districts.

Percentages of shopkeepers sell underutilized fruits

During the survey five shopkeepers were selected from
each district. In Bagherhat all the shopkeepers sell most
of the underutilized fruits grown in Bagherhat (Table 7).
Stone apple is the most common in this area. About 60%
shopkeepers from this area sells stone apple. In
Shatkhira 100% of the shopkeepers sell tamarind and
pomegranate.

Percentage of shopkeepers having storage problems

During the survey there were four parameters such as (i)
Disease, (ii) Insect, (iii) Shelf life and (iv) Physical disorder

(Figure 2). Most of the shopkeepers in all district had soft
rot disease in there storage condition. 40% shopkeepers
of all district face fruit blight, 52% shopkeepers face fungi
and soft rot disease found in 64% shops (Figure 2). Ants
were found in 44% shop and Fruit flies were found in 48%
shops. Medium shelf life found in maximum (48%)
shops. In case of physical disorder Discoloration was
highest, found in 64% shops.

Key informants recommendation on underutilized
fruits

During the survey five Key Informants (KIs) were selected
from each district. Through the survey, 8
recommendations were come out from the Kls (Table 8).
All the recommendations are very important to produce
good quality of fruits.

Table 5. Percentage of Farmers facing problems cultivating underutilized fruits due to disease

Percent of the no of farmers

Problems Bagherhat Shatkhira Khulna Barisal Patuakhali
Leaf Blight 70 50 80 70 70
Leaf spot 70 90 50 70 80
Diseases  Fruit Blight 40 30 50 40 70
Leaf Curl 20 10 20 0 0
Die back 20 30 30 50 30
Fruit drop 90 70 80 70 40

Table 6. Loss percentage due to disease and insect infestation at production, harvest and transport in selective areas of five

southern districts of Bangladesh

Percent of the number of farmers

Problems Bagherhat Shatkhira Khulna Barisal Patuakhali Average %
>0% 0 0 0 10 0 2
>0-2% 40 30 30 10 30 28

Disease >2-5% 50 40 20 20 20 30
>5-10% 10 30 30 20 20 26
>10-20% 0 0 20 40 30 14

Table 7. Percentages of shopkeepers selling different types underutilized fruits in selective areas of five southern districts of

Bangladesh
SI No. Types of fruits Bagherhat Shatkhira Khulna Barisal Patuakhali
1 Tamarind 40 100 40 60 80
2 Stone apple 60 60 0 80 0
3 Rever ebony 40 0 0 20 60
4 Anola 20 0 40 0 0
5 Hog plum 20 20 0 40 20
6 Carambola 20 0 0 0 20
7 Elephant apple 40 0 20 0 40
8 Wax jambu 20 0 0 0 0
9 Bullock's Heart 20 0 60 40 60
10 Pomegranate 40 100 100 80 40
11 Burmese grape 20 0 40 0 0
12 Olive 20 20 0 0 0
13 Sapota 40 20 80 100 60
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Figure 2. Percentage of underutilized fruits selling shops having different storage problems
Table 8. Key Informants Information (KIl)’s recommendation on different parameter
Recommendation Percent of the No of KI
ecommendatio Bagherhat Shatkhira Khulna Barisal Patuakhali
Need Technical Training 40 30 30 30 30
Development of Proper Treatment 50 50 40 40 40
Improvement of Treatment application 10 30 50 50 40
Increase Market Value 50 30 40 20 10
Improvement of Transport System 20 30 30 40 40
Increase Consumer's awareness 30 40 20 50 40
Increase No of Consumers 50 10 50 20 40
Improvement of Storage Facility 10 20 20 30 40

Discussion

From the survey on the status of underutilized fruits in
Khulna, Bagherhat, Shatkhira, Barisal and Patuakhali it
was found that all the districts have potentiality to
produce underutilized fruits (Hossain et al., 2018).
Women contribution is very poor in gardening of
underutilized fruits related to men in each district. Fruits
types are varied district to district. Maximum varieties of
underutilized fruit trees were found in Barisal and the
lowest at Shatkhira and Patuakhali which is similar to the
Bangladesh Bureau of Statistics (BBS) (2018). This also
mentioned that the contribution in underutilized fruits is
more in Khulna division than Barisal. This statement is
similar as the survey found. Maximum growers in
Bagherhat face loss due to disease which is similar to the
statement of Rahim et al. (2009) in their book
Underutilized Fruits and Vegetables in Bangladesh.
According to the survey, leaf spot is the most common
disease in underutilized fruits Padulosi (2017). During the
survey, we found Leaf blight in different underutilized
fruits such as in Golden apple (Rodrigues et. al. 1999),
Velvet apple (Elsworth, 2018; Spengler, 2016). Leaf spot
found in Velvet apple (Yadav et al., 2013), Carambola
(Sonavane et al., 2017) and Leaf curl viral disease in Fig
which is similar to (Jelena et al., 2015). Most of the
shopkeepers face fungal problems at storage which has
been described by Grantina (2015) is similar to the
survey.. Transportation problems are also a great
obstacle for the increase of underutilized fruit market
Othman et al., (2004). According to the Kls, developing

of proper treatment model, making of good storage
facility and minimizing of transportation problems are
the recommendation for the development of
underutilized fruits in Bangladesh.

Conclusion

In the sector of bio diversity underutilized fruits cana
very important role. These are very nutritious and most
of the underutilized fruits are medicinal fruits. That is
why the production and the business of underutilized
fruits are important. But in Bangladesh there are no such
research documentation on the disease and other
problems on the production and to sell such as storage
problems, diseases, technical knowledge, transport etc.
This survey at the southern part of Bangladesh, found
that there is great opportunity to produce underutilized
fruits and consumption would be high. All the districtsin
this survey research (Bagherhat, Shatkhira, Khulna,
Barisal and Patuakhali) have a good number of
underutilized fruits. This research worked on different
parameters such as current general status, pathological
status and other problems. As a result it can be
concluded that all the districts are good for producing
underutilized fruits. This survey finally opened a great
opportunity to research on underutilized fruits.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

829




Phytopathological Investigation of Underutilized Fruits

References

Baldermann, S., Blagojevi¢, L. Frede, K. Klopsch, R. Neugart S.,
Neumann A. , Norkeweit J., Schréter D., Schroter A,
Schweigert F J., Wiesner M.& Schreiner M. 2016. Are
Neglected Plants the Food for the Future?. Critical Reviews in
Plant Sciences. 35 (2): 106-119.
https://doi.org/10.1080/07352689.2016.1201399

BBS. 2018. Summery Crop Statistics. Area, Yield rates and productions
of minor crops 2016-2017.

Bioversity International. 2013. Cordoba Declaration on Promising
Crops for the XXI Century. International Seminar on
Traditional and New Crops to meet the Challenges of the XXI
Century, Bioversity International. Cordoba, Spain. 10-13
December, 2012, Spain. Available from-http://bit.ly/11WFEJx.

Elsworth, S. 2018. Diseases of Persimmons. Home Guides. SF Gate,
http://homeguides.sfgate.com/diseases-persimmons-
40614.html

Grantina, I. L. (2015). Fungi Causing Storage Rot of Apple Fruit in
Integrated Pest Management System and their Sensitivity to
Fungicides. Rural Sustainability Research. 34.
https://doi.org/10.1515/plua-2015-0007

Hammer, Karl, Heller J and Engels J. 2001. Monographs on
underutilized and neglected crops. Genetic Resources and
Crop Evolution. 48 (1): 3-5.
https://doi.org/10.1023/A:1011253924058

Hossain, M. A. and Hasan, S. S. 2018. Potentiality of Underutilized
Vegetables for Contribution to Sustainable Development
Goals (SDGs) in Bangladesh. Asian Journal of Agricultural
Extension, Economics & Sociology. 26(2): 1-9.
https://doi.org/10.9734/AJAEES/2018/42843

Jelena, L.; Radisek, S. and Latinovic, N. 2015. Severe Infection of Figs by
Fig Rust Pathogen Cerotelium Fici in Montenegro. 61.
https://doi.org/10.17707/AgricultForest.61.2.08

Mayes, S. 2011. The potential for underutilized crops to improve
security of food production Journal of Experimental Botany,
Volume 63, Issue 3, 1 February 2012, Pp. 1075-1079.
https://doi.org/10.1093/jxb/err396

Nandal, U. and Bhardwaj, R. L. 2014. The Role of Underutilized Fruits in
Nutritional and Economic Security of Tribals: A Review. Food
Science and Nutrition. 54 (7): 880-890.

Othman, B. A., Omar, H. M. and Hashim, N. 2004. Technical Document
for Market Access On Star Fruit (Carambola). Crop Protection

& Plant Quarantine Services
Agriculture. Malaysia. Pp. 15-33.

Padulosi, S. 2017. Bring NUS back on the table. GREAT insights
magazine, 6 (4): 21-22.

Prescott-Allen, R. and Prescott-Allen, C. 1990. How Many Plants Feed
the World?. Conservation Biology. 4(4): 365-374.
https://doi.org/10.1111/j.1523-1739.1990.tb00310.x

Rahim, M. A., Kabir, M. A., Anwar, H. R. M. M., Islam, F.; Sarker, B. C.,
Bari, M. S., Naher, N., and Alam, M. S. 2009. Underutilized
Fruits and Vegetables in Bangladesh: Contrubution to the
National Economy, Poverty Reduction, Household Food
Security and Nutrition. Acta Horticulture. 806: 423-428.
https://doi.org/10.17660/ActaHortic.2009.806.52

Rodrigues, F. K. and Samuels J. G. 1999. Fungal Endophytes of Spondias
mombin leaves in Brazil. Journal of Basic
Microbiology 39(2):131 — 135.
https://doi.org/10.1002/(SICI)1521-
4028(199905)39:2%3C131::AID-JOBM131%3E3.0.CO;2-9

Sing, D. R., Sing S., Salim, K. M. and Srivastava, R. C. 2011. Estimation of
phytochemicals and antioxidant activity of underutilized fruits
of Andaman Islands (India). Food Science and Nutrition. 63 (4):
446-452. https://doi.org/10.3109/09637486.2011.634788

Sonavane, P.; Venkataravanappa, V. and Reddy, K. M. 2017.
Morphological and  Molecular  Characterization  of
Collectotrichum Gloeosporioides Causing Anthracnose Disease
On Carambola In India. International Journal of Pure and
Applied Bioscience. 5 (5): 538-544.
https://doi.org/10.18782/2320-7051.2713

Spengler, T.2016. Persimmon Tree Diseases: Troubleshooting Diseases
in Persimmon Trees.
https://www.gardeningknowhow.com/edible/fruits/persimm
on/persimmon-tree-diseases.htm

Subasinghe, S. 2014. Cultivation of medicinal fruits, trees. Daily News.

Williams, J. T. and Haq, N. 2002. Global research on underutilized crops
- an assessment of current activities and proposals for
enhanced cooperation. Southampton, UK: International
Centre for Underutilized Crops. ISBN 92-9043-545-3.

Yadav, S.M.; Patil, R.K.; Kumar, R. A,; Balai, L.P.; Singh S. and Niwas, R.
2013. A Survey: Occurrence of Post-Harvest Rots of Aonla with
New Reported Pathogen (Penicillium
funiculosum Thom.). Plant Pathology Journal. 12: 124-126.
https://doi.org/10.3923/pp;j.2013.124.126

Division Department of

830


https://doi.org/10.1080/07352689.2016.1201399
http://homeguides.sfgate.com/diseases-persimmons-40614.html
http://homeguides.sfgate.com/diseases-persimmons-40614.html
https://doi.org/10.1515/plua-2015-0007
https://doi.org/10.1023/A:1011253924058
https://doi.org/10.9734/AJAEES/2018/42843
https://doi.org/10.17707/AgricultForest.61.2.08
https://doi.org/10.1093/jxb/err396
https://doi.org/10.1111/j.1523-1739.1990.tb00310.x
https://doi.org/10.17660/ActaHortic.2009.806.52
https://doi.org/10.1002/(SICI)1521-4028(199905)39:2%3C131::AID-JOBM131%3E3.0.CO;2-9
https://doi.org/10.1002/(SICI)1521-4028(199905)39:2%3C131::AID-JOBM131%3E3.0.CO;2-9
https://doi.org/10.3109/09637486.2011.634788
https://doi.org/10.18782/2320-7051.2713
https://www.gardeningknowhow.com/edible/fruits/persimmon/persimmon-tree-diseases.htm
https://www.gardeningknowhow.com/edible/fruits/persimmon/persimmon-tree-diseases.htm
https://doi.org/10.3923/ppj.2013.124.126

	Introduction
	Materials and Methods
	Baseline survey of the status of underutilized fruits
	Survey on phytopathological status of underutilized fruits

	Results
	Status of underutilized fruits growers and shopkeepers
	Basic information of underutilized fruit growers
	Basic information of shopkeepers

	Phytopathological status of underutilized fruits
	Types of underutilized fruits cultivated by the farmers
	Percentage of Farmers facing problems in cultivating underutilized fruits due to disease
	Loss due to disease at production, harvest and transport
	Percentages of shopkeepers sell underutilized fruits
	Percentage of shopkeepers having storage problems
	Key informants recommendation on underutilized fruits


	Discussion
	Conclusion
	Conflict of Interests
	References

