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Chapter One Introduct

sociceconomic and cultural life of thebal and forest dwellers is ¢
associated with foresb a great extenfThe forest has been playing
role in the economy of the tribal in Bangladesh. The religious, cu

economic activities of them also depend on forest (Khisa, 1998)

In Bangladesh, ethnic or indigems people like Chakma, Marma
Monipuri, Santal and others consume some molluscs specie

sources

A tribal economy should always be characterized by the collectic
social, institutional, technological and finally economic arrar
through which the community seeks to enhance their materials
well-being. There is always an interaction between the envirc
which the community lives and their practices that led to sus
livelihood. Natural environment, surroding the people, provides :

goods services and amenities to them.

The researcher stated that some extent is conscious

environmental and climate changes, decreasing water a
deforestation, decrease in open water fish produc8onenvironm
change and impact of human activities can be profoundly dan
natural resources based food security of the ethnic or indigenou:

Bangladesh.

There are some report and research on food security, food habit
Chittagong Hill Tractgut no authentic literature on food security

on northwestern region of Bangladesh.

Although, many study were carried out on the food security issu

studies carried out in coastal areas of Mexico, Nicaragua anc

show that aquatic species, such as clams and oysters, that at

components of the diet of riverine population, may contain relati
5



Chapter One Introduct

their forests. The Chittagong Hillracts comprising the three hill ¢
Rangamati, Khagrachari and Bandarban, have a gimpulof 1.1
(Chowdhury,2007). Theregion constitwts 10% of the total land :
BangladeshRaihanet al, 2009) and 76% of the total hilly region of the
(Khisa, 1998)Banik (1998) have recorded 12 types of tribal people liv
CHTs

Forthecenturies, these tribal communities have been living on-
burn agriculture (locally called Jhypniishing, hunting antharvesin
forest products (Mustafet al, 2002). TheMro or Murung are one
ancient ethnic minorities of theHTs region (Roy1996), and they ex
different sociepolitical organization compared to other tribal gro(#dst
2002).In exploiting forest products, the Mepply their own know
traditionallytransmitted frontheir precursors (MiaAnd Choudhan004).

Indigenous knowledge (IK) refers to that knowledge which is ¢
and transmitted by communitieser time, in an effort to cope wit
own agreecological and socteconomic environments (Alam and
2000; Mohiuddiret al, 20@ andAlam, 2003.

According to the government statistics the total numberibél is
05,978 which is only 1®percent of the total population. However
doubts remain about this number of Adivasis (BBS91). In the
census of Bangladeslgovernment (2011), total tribaidigel

population is 1586,141 which is 1.10 per cent of the total popula

1.1.4 Food Habit of Tribal People in Bangladesh
The tribal are not only distinct as regard to their religious practic
and totemic division, but they a different way of living too. The fr

molluscs play a vital fle in the economy and trditin.
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contributing economic livelihoods but already are serious t
environmental ath human health because of inadequate att

environment and sustainable development.

1.2.1.4Wetland Resources in Bangladesh

Bangladesh possess enormous wetland areas out of which tf
ones are rivers and streams, fresh water lakes andh matadinghe
baors and beelswater storage reservoir, fishponds, flooded c
fields and estuarine systems with extensive mangrove swamps
about 700 rivers in Bangladesh the estimated length of which is
(Rahman 1994) The major wetlands of Bangladesh are vast flo
and delta of the Ganges, Meghna and Brahmaputra rivers. The
of the wetlands in the country have been variously estimated ¢
eight million hectares, about 50% of the total land surfé.
resources have suffered considerably from the impact of b
human population. Millions of hectares of wetlands have been |
flood control, drainage and irrigation development. The demand
enormous considering the denspgpulation at over 1222 persc
square km(World Bank 2014). Erosion in the catchment areas is
increased situation and having major impacts on the key wet
which are being continuously lost or degraded primarily becat
recentdevelopment and lack of awareness on wetland functions
(BCAS, 1995).

1.2.1.5Wetland Evironment

Wetlands in Bangladesh have great ecological, economic, comn
sociceconomic importancdt containsvery rich biodiversity of |
national and regional significance. Among the estimated 5,000
flowering plants and 1,500 of vertebrates in the country up to

species and some 400 vertebrate species are judged to be d

13
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1.2.2.4.1 Destruction dNatural System
The requirement of space,d and raw materials for expanding

establishment is one the most important cause of such a rapic

biological biodiversity.

1.2.2.4.2 The BrealConiferous Foresif theNorth
The northern most belts skirting the arctic sea are probabtyly he

in the world where losses of biological diversity are modest. This
very thinly populated and possesses little diversity in its

composition due to the harsh and severe climatic conditions.

1.2.2.4.3Temperate irsub TropicalRegion
These two regions support extensive agriculture and cattle ran

tall grass prairies of North America and the hardwood forests
are disappearing or have already disappeared. The temperate
are also endangered ecosystanthe original 31 million hectares
18.7 millionhave already been cleared (Astha@01).

1.2.2.4.4Tropical Region
The tropical regions are designated as mega diversity countri

endowed with richest flora and fauna of the world. Theubation is r
rapidly in this region. To make up food crisis and improve the
conditions, these countries are forced to expand agriculture, mc

overexploit natural resources and tastily set up industries.

1.2.2.4.5Wetlands
Wetlard ecosystems are important store houses for biological

They are provided suitable habitats for a large number of specie
parts of the world, the wetland ecosystems are being drained ar
agriculture use of for human settlemeatsare converted to acucal
ponds. Almost 90% of the wetland systems have been lost in ind
countries, like Australia, USAtc. (Asthana2001).

18
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plants is currently being revised at the Bangladesh Natidadba
(BNH), andis expected to exxed 500 Species. (Mia anduéj 1
showed that there are 224 species of timjelding plants fan
Bangladesh. (Khaand Mia,1984) described 130 species of ind

fiber plants.

The IUCN Bangladesh Red Data Book (2000) hasriesd 266 sf;
of inland fishes, 17 marine fishes, 22 amphibians. 109 inland
marine reptiles 388 resident bird, 240 migratory birds, 11

mammals, as well as 3 species of marine mammals in Banglade

1.2.3.3 Biodiversity Ktinction

According to the Red List of IUCNKROOO) there are 54 species of
fishes, 8 amphibians, 58 retiles, 41 resident birds, and 40 mamn
are threatened throughout the county. Among the marine and
species of animals, 4 fishes, 5 rejlé birds, and 3 mamm:
threatened. So far, so far, the Red Data Book on plants whic
preparation at BNHBangladesh NationaHerbariun), lists 96

bearing plant species that are threatened.

1.2.3.4 Depletion of Biodiversity

The deplabn of biodiversity is the result of various kinds of
development interventions and activities, especially in the
agriculture, forestry, fisheries, urbanization, industries, cl

minerals, transport, tourism, and energy.

Both flora andfauna are threatened by the loss habitat resul
increasing human populations, anthwise bieresource utiliz:
Increasing demand for timber and fusbod, encroachmentof c
purposes, andhum(shifting) cultivation in the hilly districtmight b

aggravating factors in the annual rate of deforestation and degra

24



Chapter One Introduct

1.3.24 Dimensions of Food Security
Food security is the outcome of food system operating efficiently
food system contributes positively to all dimensions of food

Following are he dimensions of food security

1.3.24.1 FoodAvailability
This dimensionof food securityreportsaboutsupply side of the

security and expects sufficient quantities of quality food from
agriculture production or import. This is simple mathematical ce
weather the foodvailable in certain territory/country is enough to
total population in that particular territory and calculated from th
local agriculture production at that territory, stock levels

import/export.

1.3.2.42 FoodAccess
Having sidficient food at national level or at certain territory ca

taken as the proof that all the household or individuals in the col
enough food to eat. Food access is another dimension of foc
which encompasses income, expenditure anging capacit
households or individuals. Food access addresses whether the
or individuals have enough resources to acquire appropriate

quality foods.

The indicator of the food accessfood price, wage rate, per capi
consumption, meal frequency, employment retie and the dimensic
be assessed,ood Access Survey, Food Focus Group Discussi

household food frequency questionnate

1.3.2.43 Food Uilization
Food utilization is another dimension of foselcurity which address

only how much food the people eat but also what and how they

covers the food preparation, irinausehold food distribution, wat
30
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1.3.4.1 Natural Resources
Natural resources play an important role in the life of the poor. |
1.3 billion people depend on fisheriexrdsts, and agricultu

employment close to half of all jobs worldwide.

According to theHarriss (2002) described tha®0% RI WKH

billion poor those are living on less than $1 per day, depended
for at least some part of theircome. In 2002, international devel
agencies estimated that more than 90 percent of the 15 milli
ZRUNLQJ RQ WKH ZR U O&§I¥fighBr8Yradt\of thét
not including the tens of millions of poor who fish inland riversek
even rice paddies for protein. While all human societies are
ecological processes and healthy ecosystems that produce the r
for life, rural poor people depend significantly more on natural ca
do other parts of the pafation. In Africa, more than seven in te
people live in rural regions, with most engaged in resedeger
activities such as smadlcale farming, livestock production, f
hunting, artisanal mining, and logging. Poor people rely on reltete
as a primary source of income and fall back on natural resou
other sources of income fail. The development agenda is being
few key approaches and policies. These include the United Nai
Millennium Development Goals (BIGs) and the World Bank P
Reduction Strategy Papers (PRSPs). Yet these approaches m
account for the links between resource management and povert
and subsequently fail to realize the full potential of natural |
(goods ad services) as wealtenerating assets for the poor. This
characterizes the dependence of the poor on natural resources

NRM-poverty linkages in the policies of leading development ag

36
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1.4 Rational of the study

1.4.1 Literature R eview

Kademet al.,(1997)conducted a research on Combating Envirc
Degradation in Bangladesh: New Urge for Sustainable Ag
Technologies. The findings of the study reveal that a lot of envir
changes occurred in Bangladesh during the last ten yearsylthe
of modern rice verities and vegetables has increased along witl
chemical fertilizers and pesticides. They also stated that som
conscious about the environmental and climate changes, decre
availability, deforestidon, decrease in open water fish production.
did not find how the environmental change is impacting on food
They also recommended developing appropriate technolog

situation and environmental variation.

Sinhaand Lakra2005)conducted a research onlavtribal food plar
Orissa and Edible weeds of tribal of Jharkhand, Orissa and We
They carried out survey among 10 ethnicmoaunities and identifie
numbersof wild plants foods and 43imbes. of edible weedggcie:
are commonly consumed by the tribal population as per their a
in the nature. These are the integral part of tribal died. Mar
unknown food can be exploited to meet the food and nutrition s
the nation. They assumeltht these types of indigenous foods pla

role for food security and nutritional security of the tribal commu

Butt et al, (2005)conducted a research on the economic and foo

implication of climate change in Mali. The findings of stedy that

may experience moderate economic losses under the magnitud

change as projected by HADCM and CGCM models. The losses

the range from 70 to $142 million. The risk of hunger in Mali may

from 34% of the populatiod4% due to land degradation and furth
41
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The terrestrial and aquatic areas of the country support a large
diversebiological populations, both plant and animal. It is belie
development practicésmve caused a significant depletion of terre:
aguatic species diversity. Ovexkploitationof some very common s

In an unwise manner has led to their bewduced to a vulnerable :

1.6 Aim and Objectives

The important linkage betwegoverty reduction, livelihood promo
tribal and natural resources conservation is well recognize

development thinkers, researcher.

Keeping thee in mind, an investigation was carried out follow

bellow objectives:

1. To understanthestatus of socieeconomic condition of tribal of I
west region in Bangladesh

2. To find out the anthropogenic causes for Environmental de
DQG WULEDO SHRSOHYV SHUFHSWLR

3. To identify the Natural resourdgased foods of Tribal commun
Northwestern region in Bangladesh.

4. To identify the impact of environmental change on natural
base foodsystems andsecurity in term of availability ir

Northwestern region in Bangladesh

47






Chapter Two Materials and Meth

2.5 Primary Data

Both quantitative and qualitative data have been collected or
primary and secondary sources as per requirement of the study

the objectives.

The quantitative data have been collected from the field survey
appropiate questionnaire was prepared and used for collecting

the tribal community of the study area.

For the qualitative data collection three methads Focus C
Discussion (FGD), Case study and Key Informant Interview (k

been used.

2.5.1 Focus Group Discussion

A total of 10 Focus Group Discussions (FGD) have been condl
different stakeholders such as Tribal, farmer and agriculture ©
with mixed group of community people, people from NOGs, Fish
Agriculture Degoartment, Tribal community leader also been inte
for the purpose. An FGD guideline developed on the basis of the

of the study was used for collection of data.

2.5.2 Case $udies

Case studiesare also considered important tools for caolie
information from the local community people who provided with
information from their long observation and experiences of the
aspect of the environmental changes, Natural resources, biodive
study area. Case studiesna also done in the light of the objectwe
research. A total of 1@ase studiefiasbeen collected with peo

different professions and ages who are the user of the natural b
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Chapter 1 Population dynamics ... 22

nutrients in the plant materials. Worked on the seasonal variations of A. craccivora
on cowpea at Kangbai (500 m above MSL) and Mao (2000 m above MSL) in
Manipur ,North Eastern region of India revealed that infestation started right from the
seedling stage in April, attained peak in May and then slightly declined during June in
both the areas. Once again the aphid number showed an increasing trend in July and
subsequently decreased in August (Hizam and Singh, 1989).Decrease in the number
of aphids in June might be due to the adverse effect of rainfall which was 40 ¢cm and
17 cm , at Mao and Kangbai respectively. The study also revealed that the minimum
temperature within the range of 17-20°C, maximum temperature 29-32°C, R.H.
between 77-83% and rainfall less than 4 cm were optimum for build up of A.
craccivora at Kangbai station. But at Mao the aphid population reached maximum
during May with minimum temperature of 10-13°C and maximum of 24-27°C, R H.
between 77-82% and rainfall 5 cm. Because of the difference in agro-climatic
conditions, altitudes of the area, and cultivar of the host plant, results of the present
study disagreed with the findings of Hizam and Singh (1989). Lal et al.,(1989) come
to a conclusion from their study, population of 4. craccivora on chickpea are
influenced by cultivar and planting density. The highest and lowest number of aphids
was found on the cultivars 2184B (7.62/twig) and 75-35 (3.25/twig) respectively.
Fewer aphids were found on plants sown on 30 cm *10 cm apart than on plants sown
on 60 cm %20 cm apart which is quite reverse with the results of Lee et al., (2002)
who detected population of 4. gossypii on Chilli was significantly higher (P<0.05)in
the dense planting than in the sparse Chilli planting density.

A. gossypii was found throughout the year on brinjal plant at Bhubaneswer and
their heaviest infestation occurred during September to November (Roy and Behura,
1979).Karim et al., (1994) worked on the population of 4. gossypii on egg plant,
Solanum melongena L. interms of weather parameter from October 1992 to March
1993 at Rajshahi, Bangladesh and observed maximum number of aphids during
January,1993 when average temperature, R.H., dew point , sun light and rainfall were
obtained as 16.55°C, 74.55%, 12.40°C, 6.43 (hour) and 0.00 mm respectively. They
also mentioned aphid began to appear during October, 1992 and disappeared during
March, 1993. The ‘r’ values for temperature and rain fall showed significant (p<0.05)
effect on the population growth of the aphid. But in the present study peak population
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of A. gossypii (17.00+1.16/plant) was obtained in the 4" week of December, 2003
when average temperature, R.H., dew point , and rainfall were noticed as 19.32°C,
75.72%, 12.29°C and 0.00 mm respectively. Slosser et al. (1992) observed that the
population of 4. gossypii increased rapidly during August only in June planted cotton,
which suggests that time of year interacts with plant age to influence population
development. The number of A. gossypii on brinjal plant decreased gradually in older
leaves and increased in younger leaves towards harvest( Banerjee and Raychauduri
,1987).From a twelve years (1972-1983) study of Raj (1989b), highest population
build up (745 aphids/100 leaves) of A. gossypii infesting potato Var.Kufri Bahar was
observed in Deccan Plateau during 3™ Std. week in January in early rabi crop
(planted on first week of November) when average temperature was ranging from
10.7°C- 29.9°C and R.H. between 31-81%. The population development was low in
kharif (planted on first week of July) and late rabi crop(planted on middle of
December).The kharif crop was subjected to high temperature and intermittent rains.
Jamwal and Kandoria (1990) observed the appearance and build up of A. gossypii on
june planted brinjal Var. Chamkila from July 1986 to December 1986 at Punjab and
found that the population varied from 2 to 84 aphids/30 plants from the end of July to
end of August. The population reached it’s peak by the third week of September and
started decreasing drastically from fourth week of September onwards. Maximum
activity of the aphid was recorded in September when the average temperature and
relative humidity varied from 27.2-29.7°C and 68-73% respectively. Five years (1983-
87) mean data on the population of 4. gossypii in relation to weather factors showed
that it appeared on potato at emergence stage during 45™ Std. week (November) and
attained two peaks, first with low population (13 aphids /100 leaves) in 48™ Std. week
(December) and second with high incidence (86.8 aphids /100 leaves) during 5™ Std.
week (January). It’s population started declining considerably from 6" Std, week
(February) and almost disappearing from 11™ Std. week (March).Significant negative
correlation with maximum (-0.484) and minimum temperatures (-0.574) and non
significant negative correlation with relative humidity (-0.311) and aphid population
were also observed (Verma and Parihar,1995). Populations of A.gossypii on
strawberries grown in green house were monitored twice weekly from January to

May during 2002 and 2003 at University of Florida. The average temperature in the
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green house during this experiment was 22 and 16°C day and night respectively. In
both the years, number of aphids on bud were greater than on the leaves (Rondon ez
al., 2005). In 2002, two peaks were observed on bud on 15" February (24.65+9.87
aphids/plant) and 15" March (56.40£11.35 aphids/plant).But in 2003, one peak was
observed on bud on 15" February (33.16+2.89 aphids/plant) .

Observation on the incidence of L. erysimi on mustard in two rabi seasons
(1986-87 and 1987-88) at Haryana, India indicated that incidence initiated from mid
November to early December and peak incidence occurred during second fortnight of
February to first fortnight of March when 85 to 200 aphids/10 cm main shoot were
recorded (Yadav and Kalra,1990). In India and Bangladesh where more or less similar
ecological zones are present, L. erysimi appears there in the field during the first
week of November and goes its peak during January and is disappeared by February
(Das, 2002; Singh and Sharma, 2002 and Bakhetia and Sidhu, 1983). Early sown
varieties are less susceptible for aphid infestation in comparison to late sowing
varieties (Singh et al., 1984; Singh and Bakhetia, 1987; Bakhetia and Sekhon, 1989;
Patel, 2004; Singh and Dhaliwal, 2004).Bakhetia and Sidhu (1983) recorded the high
population of L. erysimi up to second week of February (122.30 aphids/plant on 11
February, 1978) after which it decreased suddenly(27.17 aphids/plant on 18 February,
1978). They mentioned that this sharp decline was due to 33 mm rainfall received
from 12-17 February, 1978. Bakhetia and Sidhu (1983) also reported that the aphid
colonies were dislodged and killed by the continuous rainfall for 4-5 days. In their
studies (Bakhetia and Sidhu, 1983), the aphid did not build-up higher proportions in
the subsequent weeks contrary to the earlier report by Atwal et al., (1971).According
to Saharia (1984) population of L. erysimi attained it’s peak during mid-January to
mid-February in Jorhat, Assam, India, and population variation had relationships with
that of the reproductive rate of the aphid and the abundance of its predator, Coccinella
repanda. Pandey et al., (1986) recorded higher population of L. erysimi during 3rd
week of December and the first week of January in India and mentioned that the most
favourable temperature and R.H. for population build up of the said aphid was 15°C
to 20°C and 60% to 70% respectively.

It was observed from the study of Biswas and Das (2000), infestation of L.

erysimi was first noticed in the first week of January in 1997, while in 1998, it was in





















Chapter Three Result and Discus:

Another researchef5alib et al, 2013 recorded1 fish species incl
72 indigenous and 9 exotic species in the chdileslarea under 1
orders, 27 families and 59 genera. Availability of maximu@yo/
species were ranked as low followed by common (23%), abund

rare (9%) and very rare (5%). This result also supports of this st

3.32.2Prawn, Crabs and Mollusks Resouraese Study Area

Table18. Prawn, Crab and Molluscamiversity in the Study Are

Status of Total Number %
CA 5 50.00
MA 2 20.00
RA 1 10.00
CR 0 -

EN 2 20.00
EX 0 -
Total 10 100.00

Source: Field Survey 2012

A= commonly available, MA= moderately available, RA= rarely availabks Critically endan
EN= Endangered, VU = Vulnerable, NO= Not threatened, DD=Data deficient, EX= Exotic

The tablel8 shows that in thetsdy area a total of 10 Shrimp aRdk
Crabs and Mollusks Resourcegere found Among the 50% (&
commonly aailable, 20% (2) are modernly available, 10 (1) |

available in the study area. (Appendidb)

Deb(1998) indicated that the societal value of the coastal enviror
supports life and livelihood of millions of coastal communit
Bangladsh is not recognized, aquaculture industry might giv

severe ecological, economic and social problems and conflicts.
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fallow land. Plentytypes of tubers also the collected from the jung
types of leaves of trees (PikoA kind of Banyan) the collecte

preserved it by drying. In the lean period, they used it for carry.

There were many types of indigenous fish in Bezland nedby ri
Ruhi, Katla, KalbouséCarp), Tengra, Bain, Soil, Shati, Cheng,
Sing was available in the beel. During the dry season, the tril
collected much fishes from the beel and dried it for preservation.
fish was not available ¢hused their dried fish. At the same times, 1

collected snail from thbeeland preserved it in mud whole.

When they have no work, much tribal man went out for two or tr
for hunting. They collected mongoose, hare, tort@se from the
They conserved the meat of hunted animals applying their 1

technology.

He said thatMohuafruit was the very popular in the tribal societ
used the flash of fruits with rice floor for making bread &tahdi

beer) in special aasion. They also use the nut for making oil for

He was asked about environmental changing in the area. He in
that climatic parametdnaschanged. Earlier, in the rainy seasor
rainfall was happening. He informed me that after rhlien,
government social forestry activities were started. At that time
trees were cut down. During the last 30 years many exotic plants
place in the government forest land area where no indigenous pl
are grown even theirds and wild animals are not seen in ths

Therefore, the tribal people lost their sources of natural food.

Now, they have to depend on cultivated vegetable these are no

for the tribal people due to low income. Many tribal peopleisnvill

are taking vegetable once in a week. Some tribal household
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3.4 The Impact of Environmental Degradation on STril
Traditional Food System

,Q P\ WKHVLY , KDYH XVHG WKH WHUIPre
to identify all food within a particularutture available from local n
resources and culturally accepted. It aiscludes the sociocl
meaningsacquisition ad processing techniques, use, composit
nutritional consequences for the people using the fdedletion of ne
resources by environmental degradation has a significant effe

traditional tribal food systems

Destruction of wetlands has a negative impact on poor people
the tribal people in the study area. The tribal people capture i
fisheries items (snail, crabstc) is the main source of protein for tf
tribal. Again loss ordepletion of animal and plant species lir
productive opportunites o XUDO 7KH FRXQWU\
out with using chemical fertilizersral pesticides extensively. The
Health Organization (WHO) estimates that, 37 million peopl
developing world suffered acute or chronic poisoning due to e»
toxic pesticidegKhan, 199). Most of the tribal people are involv
agricdture daily labor therefore these groape usually at greater

sicknesglue to pesticide poisoning.

The combined effect ofighing, overcapacity, bgatch managem
well as environmental degradation hawade 6670% of the major \
fisheries resources are in urgent need of management action to
increase in fishing capacity and to rehabilitate damaged resour
1991). The survey reports from the Department of FisherieB,(D
showed that 1,24,216 acres of open watea anethe greater Ra
District including rivers, numeroubeelsand floodplains, is gra

declining because of flood control, drainage and irrigation proje
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Table30. Perceptiorof Tribal Peopleon EnvironmenthChanging
Types Natural | 5 01970 | 1985 | 2000 | 2005 20
Resource
Agriculture (%) 31 71.33 |78 81.00 9/
Forest (%) 2 1.50 0 0 0.
Fallow Land (%) 24 8.33 5 5.00 1.
Jungle (%) 19 9.17 0 0.83 0.!
River 4 4 4 4 4
Canal - 1 2 2 2
Pond 8 12 0 11 17
Beel 1 1 1 1 1
Government. Pond | 13 8.83 0 2.83 3.
Public pond 0 4 8 12 S
Rivers* Atri, Punorvova, MahanandandPa
Agriculture land (%)
100
90 )
80 40=81/
é ;g /—HMU'
(]
% 50 //
& 40
® 30 0/31
20
10
0

Before 1970

1985

2000
Years

2005

2015

Figurel8. Tribal People's Perception AbaOhangingAgriculture L:

Thefigure 18shows thdrend of changing land pattern in the stu

The respondent said that befordependent near about 31&hduse

agriculture that was tripled in 2000. Theyso reported almos

cultivableland is under any types of agriculture cultivatior2@15.
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3.4.2.2 Availability oWild Tuber Food Consumed byibal People c
Study Area
Table32. Presenttatusof Wild TuberFoodltems Consumed byri

People

Period Status of availability of wild tuber food items
Before | Commonly | Moderately| Rarely Not Tote
1070 Available | Available | available| available

1970 11 0 0 0 11
1985 6 5 0 0 11
2000 3 6 2 0 11
2005 1 2 8 0 11
2015 1 2 1 7 11

6RXUFH $XWKRL

3.4.3 Edible Weeds Consumed by Tribal People in the Study A
The nonconventional plant items that are consumed by the trib
may have considerable nutritive value as they have been cons
longer period of time. At the same time, the tribal knowledge
plants, gained over centuries of living amidst natural conditions,
in greater documentation of edible plants that have survived in
but may have disappeared frdhe regions where forests have b

due to human habitat.
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Recommendatiors

Basedon the findings of the study, the following recommendatit
been suggested to improve their livelihood and food securit
resources based food systems of tribal people, food consumptio

copping strategies of indigenous householdgimous stress situati

1. Governments should consider seriously taking steps to co
reserve forest and wetland resource by strong monitoring.

2. The indigenous foods especially edible plants, vegetabl
should bepopularizedthrough a masseseducation program
VWXG\ bUHD VR WKDW WKH PDMRU

3. Government should take initiatives to make availability
food items snail, Jhinuk (oyster) tortoise and other
conventional fisheries through camging protecting area.

4. This is necessary to create an enabling environment tc
access to and availability of micronutrient rich tribal foods.
long-term strategies that ensure nutritious foods are availal
by restoring natural ecgstems

5. Tribal should be given priority to lease the government pc

tribal village
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Chapter Five

Appenrdi

Appendix 5.6. Edible Weeds, Plants and Tubers Use as Fc
Tribal Peopleof North-Western Regionin Bangladesh

Sl.

Local name
No
1 Lopung
2 Jangli chauna
3 Jangli lahsun
4 Koil Khara
5 Ochoic arak
6 Garudi arak
7 Janum arak

8 Kokro pump
Beng Sag,
Chatum arak
10 Bhatwa arak

11  Hurhura

12 Kenna Sag

13 Patsag

14 Tena arkha
15 Kantha arak
16 Seta kata arak

17  Pitta sag
18 Muchari

19 Chottor arkha

Sunsunia/

20 Chatong arak
21 Netho sag

Gima arak/

22 Gima sag

23 | Sauri arak

24  Kawoa sag

Scientific name

Aerua lanataluss

Amaranthas viridis Linn.

Asphodelus tenuifoliuSavan
Asteracantha longifoliflees

Boerhaavia diffusd.inn.

Alternantherasessilis Br

Amaranthus spinosusnn

Celosia cristateinn.

Centella asiaticd.inn

Chenopodium alburbinn

Cleome viscoshinn

Commelina
Linn

Corchorus olitorius

Cyanotis axillarisRoem.And

Sch

Euphorbia granulatd-orsk
gynandr.

Gynandropsis
(Linn.) Brig.

Leucas cephalotespreng
Limnophila confertdBenth
Limnophila gratioloides R.

Br.

Marsilea minutalLinn.

Oxalis corniculatalLinn

Polycarpon
Benth

Polygonum glabrunwilld

Rungia parvifloraNees
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benghalens

loeflingiae

Parts Consun
consume by tribe
Leaf /Seed Santa
Leaf — and e
young shoot
Leaf Oraor
Leaf All tribe
Leaf Santa
Santal
Young plant Oraor
Leaf and )
tender shoot All tribe
Leaf Oraor
Oraor
Whole plant Munda :
Santa
Santa
Leaf Oraor
Santa
Young plant Oraor
Leaf All tribe
Oraor
Leaf Santa
Leaf Oraor
Young plant Santa
Young plant Santa
Leaf All tribe
Leaf All tribe
Tender plant  Oraor
Leaf All tribe
Santal ¢
Leaf Oraor
Leaf Santa
Tender Santa
young plant
Young Plant Oraor
To be contin



Chapter Five

Appendix 5.9.b. List of Shrubsdiversity

Appenrdi

SI. No Local Name Scientific Name Status
1 Banganbilash Bouganillea spectabilis CA
2 Bans Bambusa arundinaceae CA
3 Batol Sapium indica RA
4 Bedana Punica granatum RA
5 Beli Jasminum sambac CA
6 Bichuti Tragia involvata MA
7 Boroi Zizyphus mauritiana CA
8 Carpus Tula Gossypium herbaceum MA
9 Dadmordan Cassia alata RA
10 Dalim Punica granatum MA
11 Doincha Sesbaniaesban CA
12 Golap Rosea centifolia CA
13 Ishormul Aristolochia indica RA
14 Jaba Hibiscusrosa sinensis MA
15 Jogdumur Ficus racemosa MA
16 Kamini Murraya palykata MA
17 Kamranga Averrhoa carabola CA
18 Karabi Thevetia peruviana CA
19 Koromcha Pongamia pinnata MA
20 Lalverenda Racinus sp. MA
21 Payara Psidium guajava CA
22 Pape Carica papaya CA
23 Shet \erenda Racinus communis CA
24 Sonalu Cassia fistula MA
25 Ulatkambal Abroma augusta MA

CA= Commonly available, MA= moderately available, RA= rarely available, CR= critically
EN= Endangered, VU = Vulnerable, NO= Not threatened, DD=Data deficient, EX= Exotic
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Sl. . L Bioc
Local Name | English Name Scientific Name
No Stat
24 Tengra Striped Dwarf Catfish | Balasio tengana RA
. . . Pseudeutropius
25 Batachi Indian Potasi o RA
atherinoides
26 Sing Stinging Catfish Heteropneustes fossilig CA
27 Magur Magur Catfish Clarias batrachus CA
28 Bacha Bacha Eutropiichthys vacha | RA
29 Boal Freshwater Shark Wallago attua CA
Deshi . _
30 _ Olive Barb Puntius sarana MA
Sorpothi
31 Chitol Knife Fish Notopterus chitola MA
32 Boro baim Eel Fish Mastacembelus armaty MA
33 Kalibaus Black Rohu Labeo allbasu MA
_ _ _ Macrognathus
34 Tara baim Onestripe spiny Eel MA
aculeatus
35 Foli Gray Feather Back | Notopterus notopterus | RA
36 Baghar air Spotted Ctfish Bagarius bagarius MA
37 Khorsholla | Mullet Ralinomugil corsula MA
38 Rang Chandg Rang Chanda Chanda anga MA
) _ ) Pseudeutropius
39 Batashi Indian Potasi o MA
atherinoides
40 Pabda Indian Buttercatfish | Ompok bimaculatus MA
41 Gang Ghaira | Garua bachcha Clupisoma garua RA
42 Bheda Mottled Nandus Nandus nandus EN
43 Gulsa Kabasi Tengra Mystus cavasius RA
44 Madhu pabdg Pabo catfish Ompok pabda RA
45 Kuchia Eel fish Ophichthys boro CA
46 Ghaura Ghaira Clupisoma gaura CA
47 Baspata Gangetic Ailia Ailia coila RA
48 Chela Chela Oxygester pholo RA
To be
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Appenrdi

Appendix 5.10.e. Mammals diversity in the study area

. o Biodivers
SI.No Local Name | English name | Scientific Name
Status
1 Kheck Sial Bengal Fox | Vulpes bengalensis CA
Gaowra / '
2 . Jungle cat Felis chus MA
Bonbiral
. Common
3 Beji Herpestes edwardg MA
Mongoose
o Irrawadedy Callosciurus
4 Kathbirali _ MA
Squirrel pygeragthrus
5 Badur Flying Fos Pteropus giganteug CA
6 Indure House Mouse Mus musculus CA
Rhesus
7 Banor Macaca mulata EN
Macaque
_ Smooth Indian o
8 Udh Biral Lutra perspicillata RA
Otter
Ganges River Platanista
9 Susuk _ _ E
Dolphin gangetica
Block-naped o
10 Khorgosh Lepus nigricollis RA
Hare
o Prionailurus
11 Mechobagh Fishing Cat o EN
viverrinus

CA= Commonly available, MA= Moderately available, RA= Rarely available, CR= Criticall
endanger, EN= Endangered, VU = Vulnerable, NO= Not threatened, DD=Data deficienEx
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Appenrdi

Appendix 5.13. List of Food Item Taken from Floral Resource
the Study Areasby the Tribal Community.

SI.Ng Local name Scientific name Parts Cons_ur
consume | by trib
1 Bhatua arak |ChenopodiunalbumLinn Leaf %?gg
2 Lopung Aerua lanataJuss Leaf Sant
3 Jangli chaurai |Amaranthas viridid.inn. Leagﬁcoygct)ung All trib
4 Jangli lahsun |Asphodelus tenuifoliuSavan Leaf Orao
6 Koil Khara  |Asteracantha longifolidNees Leaf All trib
7 Ochoic arak |Boerhaavia diffusa.inn. Leaf Sant
8 Kokro pump |Celosia cristata.inn. Leaf Orao
9 Kenna Sag ﬁﬂg’me"”a benghalensis Leaf | Alltrib
10 Pat sag Corchorus olitorius Leaf Orao?
Sant:
11 Tena arkha gzﬁnotls axillarisRoem And Leaf Orao
12 Pitta sag Leucas cephalotespreng Leaf All trib
13 Muchari Limnophila confertaBenth Leaf All trib
14 Sunsur;lglkChatonMarS”ea minutaLinn. Leaf All trib
15 Netho sag |Oxalis corniculatalinn Leaf Santal
Orao
16 Gima iifjgk/ GlmaPoly(:arpon loeflingiadBenth Leaf Sant
17 Kujri Celastrus paniculatugvilld Herb Orao
18 Mahua Madhuca indical .F.Gmel Flower 2:1?
19 Sal Shorea robust&aertn F. Flower Sante
Orao
20 Phutkuli Phyllochlamys taxoies Flower Orao
Koorders
21 Sahar Baha |Dillenia pentagyna&roxh. Flower Sant
22 Sahada baha |Streblus aspekour Flower Sant
23 |Kanta aru / BaiyanDioscorea sp. Tuber Sant
Orao
24 Beng Sag, ChaturCentella asiaticd.inn Whole plant] Munde
arak
Sant:
25 Garudi arak  |Alternanthera sessiliBr. Young plant S‘g‘::(l)
26 Chottor arkha Iélrmnophlla gratioloidesR. Tender planf Orao
To be cont
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Biradar and Dhanorkar (2004); Subhrapj ¢ al. (2006).
Ephedrus minor Stelfox: Subhrani et g/, (2006).

Ephedrus plqgfator (Nees): Agarwala and Bhattacharya (1999); Subhrani et al. (2006).
Fungi:

iAncylistaceae: Entomophthorales

Conidiobolus obscurus (Hall and Dunn): Scorsetti et al. (2007).

ii. Entomophthoraceae: Entomophthorales

Entomophthora planchoniana Cornu: Scorsetti ef gl (2007).
Entomophthora spp.: Agarwala and Bhattacharya (1999).

Pandora neoaphidis (Remaud. and Hennebert): Scorsetti et al. (2007).
Zoophthora radicans (Brefeld): Scorsetti ef al. (2007).

iii. Neozygitaceae: Entomophthorales

Neozygites fresenii (Nowak): Scorsetti et al. (2007).

iv. Niessliaceae: Hypocreales

Cephalosporium aphidicola Petch: Agarwala and Bhattacharya (1999).

6.1.9. Importance of the present study

In Bangladesh, mustard aphid is generally controlled by using insecticides
(Alam et al., 1964; Ahmed et al., 1977; Haque et al.,1979). But the use of insecticides
is hazardous as they leave many undesirable side effects such as (i) development of
resistance in pest populations, (ii) destruction of beneficial species, (iii) resurgence,
(iv) outbreaks of secondary hosts, (v) residues in feeds, foods and the environment
and (vi) hazards to humans and the environment (Luckman and Metcalf,1975; Husain
and Begum, 1984). Highly toxic insecticides with long residual effect are believed to
hamper pollination in mustard and cause seed sterility. On the other hand, less toxic
insecticides are found less effective in controlling aphids when the incidence becomes
very high. Moreover, the insecticides and spraying equipments are very costly, hence
sometimes it becomes quite unaffordable for our farmers to purchase these materials
(Husain, 1984). In addition the insecticides are lipophilic in nature and may leave

hazardous resjdues in oils. Thus it is urgently required to find out an effective,
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cheapest and environmentally safe alternative in place of insecticidal control which
will strengthen the bases of integrated pest management (IPM) programme. But till
today no body did any work for the integration of different control techniques viz.,
cultural, biological, chemical, botanical in Bangladesh. So there is enough scope to

explore the impact of these on mustard aphid, L. erysimi.

6.2. Metarials and Methods

The experiment was conducted during October 2005 to March 2006 at
Rajshahi University Campus, Rajshahi a northwestern district of Bangladesh. The
mvestigation was aimed to assess the impact of some IPM parameters either alone or
in combination with one another on the population abundance of mustard aphid, L.
erysimi and on the yield of mustard. Accordingly seeds of two mustard cultivars,
BARI sharisha-6 (Brassica campestris) and BARI Sharisha-7 (Brassica napus) were
sown at three different dates viz.,, 16.10.2005 (Early sowing), 01.11.2005 (Mid
sowing) and 16.11.2005 (Late sowing) on separate plots. The research trial was laid
out in randomized block design with six treatments including a control and replicated
thrice, each having the size of 1.5 x 1 meters. Thus eighteen blocks were made from
each cultivar and each sowing date respectively. The spacing were maintained as 30
cm and 15 cm for rows and plants respectively. Usual irrigation and weeding were
done whenever necessary. The chemical fertilizers were applied at the rate 84:66:34
kg/ha of N:P:K. respectively (Anonymous, 1987). Half of nitrogen and total amount
of P(phosphate) and K (murate of potash) were applied at the time of final land
preparation. The rest of the nitrogen was applied just before flowering. The
experimental plots were visited regularly to detect the arrival of L. erysimi and
application of under mentioned treatment parameters was started as soon as their
incidence was noticed. The interval in-between first round and second round
treatment was 20 days. For the application of watery solution like insecticide,
botanical and water (for controlled block) Manseok Sprayer was used and procedure

of application including calibration of insecticide was followed as per Mathews

(1988).

Each of the blocks of experimental plots was used for specific type of treatment

and named as-



6
Chapter IPM of L. erysimi ... 100

Treatment block T,

It

Two times insecticide spray (Classic 20 EC @ 2ml/L Water
(First round and second round)

Treatment block T; = One time spray of insecticide (Classic 20 EC @ 2ml/L
water (first round) and one time spray of botanical (Dhutura

leaf extract) @ 1:10 W/V (Second round).

Treatment block Ty = Two times release of natural enemies (Larvae of C.

transversalis (First round and second round).

Treatment block T4 = One time release of natural enemies (Larvae of C.

transversalis (First round) and one time spray of botanical

(Dhutura leafextract) @ 1:10 W/V (Second round).

Treatment block Ts = One time dusting of kenosinized ash (first round) and one
time botanical spray (Dhutura leaf extract) @ 1:10 W/V

(second round)

Treatment block Ts = Two times spray of water only (first round and second

round).

Insecticide (Chloropyriphos) :

Chloropyriphos is a organophosphorus compound forms an important class of
pesticide. It is commercially marketed as Classic 20 EC by ACI crop care in
Bangladesh and indicated for the control of wide variety of pests specially aphids and
other sucking insects. This insecticide has a contact, stomach and fumigant action.
The chief advantage of this insecticide is highly toxic against target organism and
non-toxic to vertebrate and do not accumulate in the animal body. The prescribed

dose rate of Classic 20 EC is 2ml/L water against aphids and thus 100 ml/ha.

Botanical (Dhutura leaf extract) :

Datura metel L. (Family Solanaceae) is a genus of herbaceous plant which
includes 10 to 12 species of plants. They are distributed throughout the tropical and
temperate regions in both the old and new worlds. In Bangladesh they grow wild in

waste places and roadsides all over the country. Fully grown plant of the Datura metel

L. attains height of 2-6 feet. Principal chemical constituents of the plant are a large

number of alkaloids including hyoscyamine, hyoscine, scopolamine, atropine and
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vitamin C (Gupta et al, 1992; Mahmood e¢ al., 1998; Sharma 2003). Dhutura leaves
have narcotic, antispasmodic and anodynic properties. They are smoked to relieve
spasmodic asthma and used in rheumatic swellings, lumbago, sciatica, neuralgia,
painful tumors and also in earache. These promising attributes led the author to

evaluate the potential use of D. metel leaf extract against L. erysimi in the present

investigation.

Fresh leaves Dhutura plant were collected from the botanical garden and
roadsides of Rajshahi University Campus. The collected leaves were washed and
cleaned with tap water. The plant materials were then cut in small pieces with sharp
knife and dried in shade. The shade dried materials were ground into powder by a
hand grinder. The leaf power was dissolved in normal water and kept at room
temperature (ZOOC-34°C) for 10 days. The proportion of plant material and water was
1:10 (W/V). Tt was then filtered to separate the extract from the plant debris. The
extracted was then sprayed in experimental block Tz T4 and Ts (Second round) of

each plot.
Natural enemies :

Agarwala and Bhattacharya (1999) emphasised the importance of Coccinella
transversalis (Fabr.) (=Coccinella repanda Thunb.) and Micraspis discolor (Fabr.) as
potential predator of mustard aphid with other natural enemies. Accordingly five third
instar larvae of C. transversalis were taken from the stock culture and released them

on scheduled date in experimental block T, (first round and second round) and Ty

(first round of each plot).

Kerosinized ash :

Uses of ash and sand as mechanical control method of insect pests has a history

of many years (Hossain et al., 1994; Hossain et al., 2003). Six tea spoon of kerosine

were mixed with 1kg of wood ash and applied it manually by throwing in block Ts

(first round) of each plot.

Counting of aphids and yield:

For counting the number of aphids, three plants were randomly selected per

variety/per sowing date /per block. Aphids were counted before and after 1, 3, 7 and
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20 days of treatment from the top of § ¢m apical twig and three types of leaf ( young

mature and old) from each of the selected plants. In case of thick colonies, magnifying
glass was used in counting procedure. The plants observed once were not taken for

subsequent observation. Seed yield from each treatment was weighed after the harvest
and finally converted in quintal per hectare.

Data recording and analysis:

To compare yield among the treatments, data were pooled, analyzed statistically
using an analysis of variance (ANOVA) procedure and significantly (0.05) different
means were separated by Duncun’s (1951) Multiple Range Test (DMRT) with the
help of Statistical Software SPSS (Ver. 11.5).

6.3. Results

Plant height of the variety BARI Sharisha-6 is comparatively longer than the
variety BARI-7. Flower color of BARI —6 is yellow but in case of BARI Sharisha-7 it
is white colored. Yield attributing characters like branches per plant, seeds per siliqua
is more in BARI Sharisha—6 than in BARI Sharisha-7. Seeds of both varieties become
mature within ninety five days from the date of sowing. The population of mustard
aphid, L. erysimi was reduced in all the blocks of early, mid and late sowing plots of
both varieties just after the introduction of first round treatment. Thereafter the
population increased slightly towards the end of first round treatment. The population
of mustard aphid again started to decrease after the initiation of second round
treatment. The polled data on the aphid counts of two varieties after 1, 3, 7 and 20
days of treatment along with yield of mustard in different blocks/ plot based on
sowing date are presented in Table 23-28. Pretreatment counts were done just one day
before treatment in all cases. Within a plot, two times insecticide treated blocks had
the lowest aphid population followed by one time insecticide plus one time botanical
treated blocks when compared with the population recorded on controlled blocks.
Among all the treatments of early sowing plots, two times insecticide treated block
(ET1) provided the maximum increased seed yield of mustard 9.76 g/ha for BARI
Sharisha-6 and 9.14 g/ha for BARI Sharisha-7, while one time insecticide plus one

time botanical treated block (ETz), two times natural enemies treated block (ET3), one
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Table 23. Effect of insecticide, botanical, natural enemies and kerosinized ash on the population of muslard aphid, Lipaphis enysimi (Kalt.) after two treatments
and yield of mustard in plot A (Var.BARI Sharisha-6).
Plot/Field Mean number of aphids with standard error(S.E.)/plant yield Average
based on Tr. First round treatment Second round treatment (kg/ yield g/
sowing | block Trealments Pre- (08.12.2005) (29.12.2005) block) | hectare
date treatment I II1 VII XX I [1I VII XX Mean
DBT DAT DAT DAT DAT DAT DAT DAT DAT S.E.
Classic 20 EC @ 2ml/L 48+ 9.76
ET; | water (First round and 98.33+ 36.67+ 9.00f 533t 14.00+ .67+ 1.67+ 4.00+ 6.67+ 0.01
second round) 41.11 12.03  00.58 1.77 2.31d 00.67 33 1.16 2.41c a
Classic 20 EC@ 2ml/L .44 + 8.94
ET, water (First round) and 13333+ 22.33+t 24.67+ 633t 12.671 4.00% 5.67+ 6.33+ 11.00+ 0.01
Dhutura leaf extract @ 48.13 4.34 4.38 2.73 1.77d 1.16 1.77 1.77 1.16¢ ab
1:10 W/V (Second round)
A Larvae of C. transversalis 39+ 7.92
16.10.2005 | ET; | and (First round and 126.67+ 4333+ 50.00+ 46.67+ 5000+ 1833+ 1833+ 40.00+ 80.00+  0.00
(Ea_rly Second round) 43.77 8.83 5.78 8.82 5.78b¢ 6.01 6.01 11.56 5.78b b
sowing) Larvae of C. transversalis 56.67+ 76.67+  70.00+ .36+ 7.32
ET, | (First round) and Dhutura 12333+ 4333+ 50.00+ 40.00+ 4333+ 31.66% 14.55 8.83 5.78b 0.00
leaf extract @ 1:10 W/V 41.82 3.33 15.29 5.78 8.88c 9.29 ¢
(Second round)
Kerosinized ash (First 15333+ 70.00& 40.00r 56.67+ 6833+ 56.67+ 46.67+ 35.00+ 53.33+ 32+ 6.50
ETs | round) and Dhutura leaf 12.03 5.78 5.78 21.88 9.29h 17.65 12.03 2.89 167.65b 0.01
extract @ 1:10 W/V ¢
{Second round)
Control, Spray water only 8333 9333+ 126.67 13500 143.66+ 152.00+ 130.00x 90.00+= 146.67+ 20+ 4.07 [~
ET¢ | (First round and second 31.84 17.66 * + 3.18a .58 35.16 26.49 8.83a 0.01 X
round). 3.33 2.89 d ﬁ,
= All figures are mean of three replications, P=.000 P=000 P=.000 3
=  Size of each experimental block 1.5 x 1 meters F=64.917 F=34.473 F=49.571 E
s DBT - Day before treatment. g
*  Means having the same letter (s) in a column are not significantly different at 0.05 probability level by DMRT.
a

DAT -Days after treatment
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Table 24. Effect of insecticide, botanical, natural enemies and kerosinized ash on the population of mustard aphid, Lipaphis erysimi (Kalt.) after two

treatments
and yield of mustard in plot B (Var. BARI Sharisha -7).
Plot/Field Mean number of aphids with standard error(S.E.)/plant yield Average
based on Tr. Pre- First round treatment Second round treatment (kg/block) | yield
sowing | block Treatments treatrent (08.12.2005) (29.12.2005) Mean + | g/hectar
date DBT 1 111 VI XX I HI VII XX S.E. e
DAT DAT | DAT | DAT DAT DAT DAT DAT
Classic 20 EC @ 2ml/L | 35.00x 5.00+ 0.00+ 3.00& 400+ 000+ 0.00x 000+ 633+ .45+0.03 9.14
ET, | water (First round and 2.89 5.01 0.00 1.53 3.06c 0.00 0.00 0.00 2.03¢ a
second round)
Classic 20 EC@ 2ml/L | 50.00& 6.67+ 11.00+ 1500+ 30.00+ 233+ 000+ 1.00+ 567+ 42+ 8.53
ET; | water (First round) and | 5.78 3.34 2.08 289 578ba  0.88 0.00 0.57 1.45¢ 0.02
Dhutura leaf extract @ b ab
1:10 W/V (Second round)
B Larvae of C. transversalis | 5833+ 15.00t 16.67+ 30.00+ 33.33+ 36.66+ 1333+ 15.00+ 1333+ .39+0.00 7.92
16.10.2005 | ET; | (First round and Second | 43.77 8.83 5.78 882 578ab  6.01 6.01 11.56  5.78bc b
(Early round)
sowing) Larvae of C. transversalis | 100.00+ 23.33+ 2833+ 3500+ 36.67+ 2000 9.67+ 3.33+ 933+ .33+0.02 6.71
ET, | (First round) and Dhutura | 50.39 4.41 6.01 289 6.67ab  5.78 2.73 1.77 .67¢ c
leaf extract @ 1:10 W/V
(Second round)
Kerosinized ash  (First | 116.67+ 53.33+ 30.00x 31.67+ 4333t 11.67+ 733t 567+ 20.00+ .26+0.00 5.29
ET; round) and Dhutura leaf | 43.77 23.54 2.89 13.66 8.83ab 9.29 3.85 2.19 2.85b d
extract @ 1:10 W/V
(Second round)
Control, Spray water only | 120+ 12333 90.00+ 113.33 55.00+ 9333+ 70.00+ 7333+ 90.00+ 16+ 3.25
ET; | (First round and second | 36.09 * 37.90 * 7.65a 6.67 5.78 6.01 5.78a 0.00
round). 21.88 27.32 e
*  All figures are mean of three replications, P=.006 P=.000 P=.000
Size of each experimental block 1.5 x 1 meters F=5.786 F=107.981 F=42.822

DBT — Day before treatment.

DAT —Days after treatment,

Means having the same letter (s) in a column are not significantly different at 0.05 probability level by DMRT.
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Table 25. Effect of insecticide, botanical, natural enemies and kerosinized ash on the population of mustard aphid, Lipaphis erysimi (Kalt.) after two treatments and

yield of mustard in plot C {Var. BARI Sharisha-6).

Plot/Field Mean number of aphids with standard error(S.E.)/plant yield Average
based on Tr. Pretreat First round treatment Second round treatment (kg/block) | yield g/
sowing block Treatments ment (13.12.2005) (03.01.2005) Mean + hectare
date DBT I II1 VII XX I II VII XX S.E.
DAT DAT DAT | DAT DAT DAT DAT DAT
Classic 20 EC @ 2ml/L 126.67+ 30.00+ 6.67+ 267+ 800+ 00+00 1.00& 3.00+ 9.33% 41+ 8.33
MT, | water (First round and 23.36 5.78 3.34 2.67 1.16d 0.58 0.58 0.67¢ 0.01
second round) a
Classic 20 EC@ 2ml/L 120.00+ 26.00+  25* 6.67+ 1933+ 8.00x 6.00t 867 13.33% 39+ 7.93
MT, | water (First round) and 41.68 4.93 7.65 334  0.67d 1.56 1.56 0.67 1.67¢ 0.01
Dhutura leaf extract @ a
1:10 W/V (Second round)
0 C La_rvae of C. transversalis | 116.67+ 46.67+ 3333+ 46.67+ S56.67+ 1500+ 1833+ 43.33+ 65.00+ .37+0.01 7.52
1.11.2005 | MT, | (First round and Second 1668 929 334 882 602k 289 602 1015 25.69b a
(M_ld round)
sowing) La'rvae of C. transversalis | 226,67+ 46.67+ 53.33+ 4333+ 46.67+ 5333 7833+ 7333+ 80.00+ .38+0.01 7.72
MT, | (First round) and Dhutura 37.16 1.67 13.66 6.01 929¢ 16.93 4.41 4.41 5.78b a
leaf extract @ 1:10 W/V
{Second round)
Kerosinized ash (First 123.33+ 3333t 41.667 50.00+ 70.00+ 60.00+ 50.00+ 36.67+ 63.33+ .32+0.01 6.50
MTs | round) and Dhutura leaf 49.84 23.36 + 1529  7.65b 18.95 10.42 4.41 19.24b b
extract @ 1:10 W/V 4.41
(Second round)
Control, Spray wateronly [ 216.67+ 150.00 135.00 140.00 148.33 153.33 135.00 106.67 146.67 19+ 3.86
MT, | (First round and second 44.15 + * + + + + + + 0.01
round). 00 7.65 00 6.02a 1.67 3516 17.65  8.83a c
= All figures are mean of three replications. P=.000 P=.000 P=.000
Size of each experimental block 1.5 x 1 meters F=68.279 F=13.281 F=51.094

DBT - Day before treatment.

Means having the same letter (s) in a column are not significantly different at 0.05 probability level by DMRT.
DAT —Days after treatment.
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Table 26. Effect of insecticide, botanical, naturai enemies and kerosinized ash on the population of mustard aphid, Lipaphis erysimi (Kalt.) after two treatments and @.
yield of mustard in plot D (Var. BARI Sharisha-7). '§
)
~
Plot/Field Mean number of aphids with standard error((S.E.)/plant yield Average =N
based on Tr. Pre- First round treatment Second round treatment (kg/block) yield
sowing block Treatments lreaimen (13.12.2005) (03.01.2005) Mean £ g/hectare
date t DBT | 111 VIl XX I 111 VII XX S.E.
DAT DAT DAT DAT DAT DAT DAT DAT
Classic 20 EC @ 2ml/L .39+
MT; | water (First round and 4833+ 11.67+ 1167+ 16.67+ 25.00+ 2.00x 533+ 600+ 8.00+ 0.01 7.92
second round) 8.34 1.67 1.67 4.41 2.8%b 1.16 1.77 2.65 0.58¢ a
Classic 20 EC@ 2ml/L
MT, | water (First round) and 5333+ 10.00+& 11.67+ 16.67+ 31.67+ 4.00+ 733+ 533 7.67+ 37+ 7.52
Dhutura leaf extract @ 6.02 00 1.67 441 4.41b 1.16 2.9 2.34 1.45¢ 0.01
1:10 W/V (Second round) ’ a
D Larvae of C. transversalis
01.11.2005 | MT, | (First round and Second 76.67+ 1500+ 20.00+ 3333+ 40.00+ 3833+ 1667+ 1667+ 21.66+ .33+0.01 6.71
(M}d round) 14.55 00 2.89 8.82  6.02b 2.89 6.02 10.15  25.69 b
sowing) Larvae of C. transversalis .
MT, | (First round)and Dhutura | 81.67+ 23.33+ 31.667 40.00+ 23.33+ 11.67+ 11.00+ 10.00+ 11.00+ 31+0.01 6.30
leaf extract @ 1:10 W/V 10.15 3.34 x 765 3.34b 1.67 2.08 00 2.08¢c c
(Second round) 4.41
Kerosinized ash (First
MT;s | round) and Dhutura leaf 123.33+  40.00+ 31.67+ 50.00+ 46.67+ 1833+ 13.33+ 11.66+ 26.67+ .29+0.01 5.89
extract @ 1:10 W/V 12.03 5.78 4.41 578 10.15b  6.01 3.33 1.67 2.27b c
(Second round)
Control, Spray water only ~
MT; | (First round and second 12333+ 116.67 156.67 11333 7333+ 60.00+ 73.33+ 75.00+ 100.00 18+ 3.65 S
round). 37.16 + + +  1203a 1156 727  5.00 + 0.01 <,
1669 1455 17.66 00a d 2
=  All figures are mean of three replications. P=011 P=.000 P=.000 S
= Size of each experimental block 1.5 x 1 meters F=4.943 F=107.324 F=85.606 g
»  DBT ~ Day before treatment. §

Means having the same letter (s) in a column are not significantly different at 0.05 probability level by DMRT.

DAT —Days alter treatment.
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Table 27. Effect of insecticide, botanical, natural enemies and kerosinized ash on the population of mustard aphid, Lipaphis erysimi (Kalt.) after two treatments and
yield of mustard in plot E (Var. BARI Sharisha-6).
Plot/Field Mean number of aphids with standard error(S.E.)/plant yield Average
based on Tr. Pre- First round treatment Second round treatment (ke/block) yield
sowing | block Treatments treatmen (18.12.2006) (08.02.2006) Mean + g/hectare
date t DBT 1 I11 VII XX 1 11 VII XX S.E.
DAT DAT DAT DAT DAT DAT DAT DAT
Classic 20 EC @ 2ml/L.
LT, | water (First round and 11333+ 31.67+ 26.67+ 11.67+ 1933+ 200+ 00x00 4.00+ 10.00+ .3510.01 7.11
second round) 13.35 6.02 6.67 1.67 0.67c 2.00 1.16 1.16¢ a
Classic 20 EC@ 2ml/L.
LT, | water (First round) and 126.67+ 2833+ 30.00+ 18.33+ 1933+ 10.00+ .33+  3.00+ 1833+ .3440.01 6.91
Dhutura leaf extract @ 62.35 441 7.65 1.65 0.67¢ 0.00 0.33 0.58 1.67c ab
1:10 W/V (Second round)
E Larvae of C. transversalis
16.11.2005 | LT, (First round and Second 12333+ 46.67+ 35.00+ 50.00+ 5333+ 11.67% 00+ 8.33f 6833t .3210.01 6.50
(U}le round) 14.55 9.29 2.89 10.01 6.67bc 1.67 00 3.67 24.58b b
sowing) Larvae of C. fransversalis
LT, (First round) and Dhutura | 223.33+ 46.67+ 61.67+ 60.00+ 46.67+ 55.00+ 70.00+ 75.00+ 83.33+ .28%0.01 5.69
leafl extract @ 1:10 W/V 29.67 3.34 19.24 00 6.67bc  12.60 2.89 2.89 8.83b c
(Second round)
Kerosinized ash (First
LTy | round) and Dhutura leaf 116.67+ 60.00+ 43.33% 5333+ 73.33f 61.67+ 5333t 3677 7000 .25+0.01 5.08
extract @ 1:10 W/V 16.69 20.23 441 13.66 1.67b 1591 8.83 1.67 15.29b d
(Second round)
Control, Spray water only
LT¢ | (First round and second 23333+ 60.00+ 91.67+ 140.00 140.00 126.67 10333 90.00+ 156.67 18+ 3.66
round). 44.15 1156 3637 +£5.78 13059 137.16 +3.34 5.78 +21.89 00
a a e
s All figures are mean of three replications. P=.000 P=000 P=.000
=  Block size 1.5 x 1 meters F=11.811 F=11.977 F=62.451
» DBT - Day before treatment.
= Means having the same letter (s) in a column are not significantly different at 0.05 probability level by DMRT.

DAT —Days after treatment.
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Table 28. Effect of insecticide, botanical, natural enemies and kerosinized ash on the population of mustard aphid, Lipaphis erysimi (Kalt.) after two treatments and

yield of mustard in plot F (Var. BARI Sharisha-7).

Plot/Field Mean number of aphids with standard error(S.E.)/plant yield Average
based on Tr. Pre First round treatment Second round treatment (kg/block) | yield g/
sowing block Treatments treatment (18.01.2006) (08.02.2006) Mean + hectare
date DBT I mn VII XX I II1 Vil 2XX S.E.
DAT DAT | DAT | DAT DAT DAT DAT DAT
Classic 20 EC @ 2ml/L 34+
LT, | water (First round and 60.00+ 11.67+ 1500+ 16.67+ 3333+ 6.00x 333+ 6.67+  9.33+ 0.01 6.91
second round) 11.56 1.67 2.89 6.67  3.34b 2.31 2.41 2.41 0.67¢ a
Classic 20 EC@ 2ml/L
LT, | water (First round) and 76.67+t 1167+ 1333+ 16.67+ 3333+ 533+ 733f 633+ 10.00% 34+ 6.91
Dhutura ieaf extract @ 8.83 1.67 1.67 4.41 3.34b 1.77 2.67 2.19 0.00c 0.01
1:10 W/V (Second round) a
F Larvae of C. transversalis
16.11.2005 | LT, | (First round and Second 8500+ 16.67+ 21.66+ 36.67+ 4333t 36.67+ 20.00+ 20.00+ 2500+ .30+0.01 6.1
(Late round) 8.67 441 441 333 1858b 1335 0.00  0.00  2.9be b
sowing) Larvae of C. transversalis
LT, | (Firstround)and Dhutura | 130.00+ 30.00+ 3333+ 4500+ 26.67+ 11.67+ 1500+ 14.33+ 13.33+ .27+001 5.49
leaf extract @ 1:10 W/V 5.78 5.78 3.34 7.65  3.34b 1.67 2.89 3.48 1.67¢ c
(Second round)
Kerosinized ash (First
LTs | round)and Dhutura leaf 146.67+ 43.33f 3333+ 51.67+ 4833% 2500+ 1500+ 1333+ 31.67+ .24+0.01 4.88
extract @ 1:10 W/V 27.32 8.83 3.34 441 11.68b 5.01 5.00 334  10.15b c
(Second round)
Control, Spray water only
LTs | (First round and second 136.67+ 110.00 153.33 13333 86.67+ 61.67+ 7833+ 7833+ 106.67 .15+0.01 35
round). 18.58  320.84 334 +16.69 6.67a 2.27 9.29 441 16.67a d
=  All figures are mean of three replications. P=.010 P=.000  P=.000
Size of each experimental block 1.5 x 1 meters F=5.068 F=52.661 F=49.441

DBT — Day before treatment.

Means having the same letter (s) in a column are not significantly different at 0.05 probability level by DMRT.
DAT -Days after treatmen
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Table 29. Yield { Mean +S.E.) of mustard (kg/block)in terms of date of sowing ,variety and treatments.

Treatments
Date of Crop varie
sowing rop ty T T, T3 Ts Ts Te
Early | BARISharisha-6 | 48+0.01a 44+001a  .42+0.00a .36+0.00ab .32+0.01a .20+0.01a
sowing
16.10.2005 |
BARISharisha-7 | 45+0.03a 42+0.02ab  39+0.00ab .33+ 0.02bc 26+0.00bc  .16+0.00b
Mid | BARISharisha® | 4110.01b 39+001be 37+ 001b  .38+0.01a 3240012 .19£0.01a
sowing
01412005 | icraricnar | -39+0.01bc 37£0.01cd  33:0.01c  .31x0.0%cd 29+0.01ab  .18+0.01ab
Late BARI Sharisha-6 | .35+0.01cd .34£0.01d 32+0.01c 28+0.01dc .25+0.01bc  .18+0.00ab
sowing
16.11.2005 _
BARISharisha-7 | 34+0.01d 34+0.01d 3040.01¢ .27+0.01e 24+001c  .15+0.01b
P=.000 P=,000 P=.000 P=.000 P=.001 P=018
F=16.74 F=11.98 F=12.84 F=14,584 F=8.178 F=4.292

» Allfigures are mean of three replications

= Means having the same letters in a column are not significantly different at P<0.05;P<0.01and P<0.001 probability level by DMRT
Detailed description of treatments(T+.Ts) were already mentioned in Table(23-28)

nusia 7 fo Wi
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one time
kenosinized ash plus one time botanical treated block (ETs) gave 8.94, 7.92, 7.32,

6,50 g/ha for BARI Sharisha-6 and 8.53, 7.92, 6.71, 5.29 q/ha for BARI Sharisha-7

time natural enemies plus one time botanical treated block (ET,)
b

increasefi seed yield respectively. In mid sowing plot, highest yield 8.33 g/ha for
BARI Sharisha-6 and 7.92 g/ha for BARI Sharisha-7 were obtained from the blocks
(MT}), next highest 7.93 g/ha for BARI Sharisha-6 and 7.52, g/ha for BARI Sharisha-
7 from the blocks (MTy), then 7.52, 7.72, 6.50 g/ha for BARI Sharisha —6 and 6.71,
6.30, 6.89 qg/ha for BARI Sharisha —7 from the blocks MT;, MT; and MTs
respectively. In order of merit the highest yield for BARI Sharisha — 6 were as 7.11,
6.91, 6.50, 5.69, 5.08 g/ha from the blocks LTy, LT,, LT, LTs, LTs in late sowing
plots on the one hand and 6.91, 6.91, 6.1, 5.49, 4.88 g/ha for BARI Sharisha —7 on the
other. In early sowing plots the lowest yield was 4.07 g/ha for BARI Sharisha-6 and
3.25 g/ha for BARI Sharisha-7 but it was 3.86 g/ha and 3.65 g/ha for BARI Sharisha -
6 and BARI Sharisha-7 respectively in the untreated blocks of mid sowing plot. The
lowest yield, 3.66 q/ha for BARI Sharisha-6 and 3.5 q/ha for BARI Sharisha-7 were
obtained from the untreated (controlled) blocks (LTs) of late sowing plot also.
Regarding yield, the results of treated blocks were significantly superior above the
untreated blocks. Percent increased yield in various treatments over control of both
varieties are also presented in Figure 8. Mean yield of mustard (Kg/Block)(Table 29)
revealed that there was a significant difference (P<0.05;P<0.01 and P<0.001) between

the varieties of different sowing date and specific treatments respectively.

6.4. Discussion

Sowing time is one of the important factors associated with serious incidence of
mustard aphid, Lipaphis psudobrassicae Davis which also affects the yield and

quality of produce (Kabir et al., 1984). Islam &t al., (1991) studied the effect of date

of sowing on the occurrence of L. erysimi on mustard (Var.Tory 7) extent of its yield

: th
reduction and reported that a very minimum and or no aphid was recorded from 15

October to 5 November sowing time. But a very high aphid population was recorded

number of aphids wer
on 4" December sowing. From the present study, lowest p ©

th
recorded in both the varieties of mustard that were sown on 16" October (early

i d from the mid sowing (1
sowing). Increase in the number Of aphids was noted fr g (
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November) plots and the then highest aphid infestation was found in the Crop sown on
16™ November (Late sowing plots). So the results of the present study are in good
agreement with the findings of Islam et al, (1991) in spite of varietal difference.
Miani (1985) and Bhattacharjee (1961) who strongly suggested that early sowing
would be very effective to escape aphid infestation in mustard, Significant decrease in
the seed yield of mustard was observed with successive delay in sowing from 08
October to 18 December at 10 days interval during all three years of study (1995-96,
1996-97 and 1997-98) even under protected condition (Patel et al, 2004).0n the
mean basis sowing on 08 November produced seed yield of 1409 kg/ha that was 40.2,
63.4, 76.6 and 85.9 per cent higher than the seed yield sowing on 18 and 28

November and 08 and 18 December respectively.

Generally time of sowing varies with the climate of a region and the variety
used. Reports regarding the effect of sowing time on the incidence of aphids of
mustard and rape seed in Bangladesh is not adequate. Effect of four seeding dates
(25" October, 4™ November, 14™ November and 24™ November) on the aphid
(Lipaphis pseudobrassicae Davis) infestation and seed yield of mustard (local Var.
Rai 5) and rapeseed (BARI Var. SS-75 and Local Var. LS-14) showed that sowing on
October and early November gave highest yield and low aphid infestation while
sowing on mid and late November gave lowest yield and highest aphid infestation
(Rahman et al., 1989). High seed yield obtained in earlier sowing dates suggests that
early sown crop escaped severity of aphid on slaught at its crucial period of flowering,
since peak infestation is reached by the time flowering is over and most of the pods
have been formed. With the delay in sowing date, growing stage and flowering period
coincided with the peak infestation period (Sing ef al., 1984; Bhattacharjee, 1961).
Few genotypes of Brassica cultivars viz., Ys-Pb-24, Ys-B-9, Yss-8, BSH-1, BS-113,
Pusa Kalyani, Sangam, RH-30 and Pusa bold that were sown on 10 days interval

starting from 05 October continued till 15 November during 1978-79 and 1979-80
crop seasons manifested that delayed sowing exposed the crop to a high aphid

infestation resulting in lower yield irrespective of varietal differences (Phadke and

Prasad, 1987). From the experiment of Hussain and Shahjahan (1997) on susceptible
check of ten Brassica varieties/ mutants against mustard aphid, it was found that Nap-
3 was moderately susceptible; Tori-7,BS-5, Sangam highly susceptible; Sampad,
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Agrani, SS-75, Safal, BINA-2, and Ys-52 were less susceptible to aphid L. erysimi. In

order to minimize the attack of L. erysimi infesting oil seed Brassica crops, Singh and
Sharma (2002) emphasized the need based use of safer insecticides along with
cultural, biological, behavioral and biotechnological approach. Islam ef al., (1990)
evaluated eight foliar insecticides viz., Marshal 20 EC (Carbosulfun), Pillacron 100
EC (Phosphamidon), Sumicidin 20 EC (Fenvalerate), Maladan 57 EC (Malathion),
Polygor 40 EC (Dimethoate), Metasystox 25 EC (Oxydemeton methyl), Benicron 100
WSC (Phosphamidon) and Hekthion 57 EC (Malathion) against L. erysimi. Among
the insecticidal treatments, Hekthion 57 EC (Malathion) treatment gave the highest
yield of mustard (63.11%) above the untreated crop yield. Imidacloprid 200SL @
0.25ml/l water; Azadirachtin SF @ 1.0ml/l water and Fenpropathrin 30EC @ at four
different dosage levels viz., 0.25 ml/l, 0.50 ml/], 0.75 ml/l, and 1.0 ml/] were sprayed
once in November-December 2003 and again in January-February, 2004 at Nadia,
India against Mustard aphid (L. erysimi) and the highest reduction in aphid population
was found in case of Fenpropathrin @ 1.0 ml/l1 water followed by Fenpropathrin @
0.75 ml/l of water. Regarding seed yield, highest production (10.45 q/ha) was
achieved from the treatment @ 1.0 ml/l and second highest (10.02 g/ha) from @ 0.75
ml/l of water respectively (Sahu et al., 2006). Singh (2006) recorded the highest grain
yield of mustard 8.85 gq/ha in IPM field whereas it was 7.05 g/ha in farmers traditional
field. The cost benefit analysis revealed that farmer’s practices resulted cost benefit
ratio of 1:7.34 whereas it was 1:18.32 in IPM adopted field. From the results of
present investigation it was also observed that between the two varieties aphid
infestation index was relatively more on BARI Sharish-6 than on BARI Sharisha-7.

Besides, differences in yield were found to be very significant among the treatments

of each plot. Thus it could be concluded that irrespective of varietal difference,

mustard should be sown within mid October and treated with judicious use of

pesticide in order to get maximum seed yield as well as higher environmental safety.
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