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From the Editor’s desk

Aonlais in cultivation in India since time immemorial: It is an important minor fruit crop having commercial significance. It belongs
to the family Fuphorbiaceae. The crop is quite hardy, prolific bearer and highly remunerative even without much: care. The fruit is
capsular (drupaceous) with a flashy exocarp. Aonla is said to be indigenous to tropical Soutti-Fastern Asia. It is also reported to
be the native of India, Leylon, Jalaysia and China. The data on area under aonla cultivation are not available. Although, it is found
growing in different states throughout trapical ndia even up to elevation of 1500 m in South adia. It thrives well through tropical
India, however, commercial orcharding can be seen in [LP- and-bujrat The main aonla growing areas are the eastern:-districts of

UF- like Faizabadr Pratagarh, Allahabad and Varanasi

Aonla is primarily a sub-trapical plant but its cultivation is being successfully carried out in tropical chimate too. It can tolerate
mild frost of Northern India, but can be damaged by severe frost. brafted plants are more prone to the frost injury in comparison
to seedlings. Irees can tolerate hot and dry winds and drought conditions for long. Sufficient fumidity is required for the growth
of fruit during July-August. Aanla can be grown on a variety of sails, ranging from faot hills to sandy loams and clay loams. It can
be planted on alkaline soils (6.5-8.5pH) too. [n heavy soils trees make good growth and bear profusely. Under North Indian
conditions, aonla matures in winter December-January. Fully mature fruits should be harvested by avaiding any injury to be the
fruits. No shaking of trees for fruit harvest Shaking spoils the fruits at the ground and also many branches get broken. A mature
tree can yield aver ane quintal of fruit per tree At present marketing is done usually in gunny bags, which is not desirable. The
harvested fruits should be placed in shade. [adders should be used to harvest the fruits. The fruits should be packed properly in
wooden boxes. Boxes should be properly nailed and transported to the desired markets.

In line with the abave this issue of Van Sangyan contains an article on ST #1 @1 07 39197, lhere are also useful articles

Viz.. FIT GETT [FETT IZT2, 7 UF FT97 TIRETIRF 7ged, An overview of arganic farming situation in India, Acid rain- A

global enviranmental issue,, Australian bug, Icerya purchasi and its control measures, FITTAT FTAAT 7T ST ST
FIAETIAF [ATFEAT FT F75

[ hope that readers would find maximum infarmation in this issue refevant and valuable to the sustainable management of forests.
Van Sangyan welcomes articles, views and queries on various such issues in the field of forest science.
Looking forward to meet you all through fartheoming issues

Dr. Naseer Mohammad
Chief Editor
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Disclaimer — Van Sangyan

Statement of Responsibility

Neither Van Sangyan (VS) nor its editors, publishers, owners or anyone else
involved in creating, producing or delivering Van Sangyan (VS) or the materials
contained therein, assumes any liability or responsibility for the accuracy,
completeness, or usefulness of any information provided in Van Sangyan (VS), nor
shall they be liable for any direct, indirect, incidental, special, consequential or
punitive damages arising out of the use of Van Sangyan (VS) or its contents. While
the advice and information in this e-magazine are believed to be true and accurate
on the date of its publication, neither the editors, publisher, owners nor the authors
can accept any legal responsibility for any errors or omissions that may be made or
for the results obtained from the use of such material. The editors, publisher or
owners, make no warranty, express or implied, with respect to the material

contained herein.

Opinions, discussions, views and recommendations are solely those of the authors
and not of Van Sangyan (VS) or its publishers. Van Sangyan and its editors,
publishers or owners make no representations or warranties with respect to the
information offered or provided within or through the Van Sangyan. Van Sangyan
and its publishers will not be liable for any direct, indirect, consequential, special,

exemplary, or other damages arising there from.

Van Sangyan (VS) reserves the right, at its sole discretion, to change the terms and
conditions from time to time and your access of Van Sangyan (VS) or its website
will be deemed to be your acceptance of an agreement to any changed terms and

conditions.
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AT, " ATeF) T ALeAT a9 g TN
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TEAHTA FLd T9F o AT 9T § UHE
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AT

AT § ITAH Al & IcaTal § o]
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TH TH Fd g | 38 18 IHT &l [HIT
A § TAT FAL A dgd gU I+ | =0

© Published by Tropical Forest Research Institute, Jabalpur, MP, India



Van Sangyan (ISSN 2395 - 468X)
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SR ¥ | Ia1E TEH dtad H e
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| T 327 39 % a18 HAl | Hih AT FT
Y SITAT & | =9 iR &1 600 fore ue 0.7
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& 9T Ieg ureita i gferat § et S
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e THST H 1 FT Ieg (A= AT I
# 600 FHIT T¥ 8-10 T waTy
AU 31 9| FT FO 94T od 2l
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FALTT et § TR T od £ |
IR
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T A% oge & 91 Her #T "qaq G
SR e e i TR CE AR B R
TR, TAT, GA FT qgAT, Thdll, TeHg, T
T HHI, TAXO o6 AT FFAAT, AT
ECE I
TrFSToUeSlT, 3, 90T ¥ T8 a1 ud
qTAT T ASAT UF TG g & TJ97 AT

[enN o
H & ben EETES

AT g | IT: UAET @7 147 ¢ & i v

TEA TS St T T, T 7 el & T
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ERIESIR RS EARE R T LR i o
STAT & | 36 1T A8 HYgHE TN H 6 7Y
7 I w3 oY T W@ FAT 2 |
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S IR 8T ISR
SToTeT T, FAsTr IUTeAT WH 9T FHIL ATATA°

EI R EBIED

forpgTETs, (3.9.)

23 T a9

o .
ISIEUSSINERIGESEIR!

BEIERIECILCINE

o

TG - TSTEITH-312901

T Eeem IRafEEr A Tiiwea? chraist Ug arees
AR, (3.7.)
T ¥T:- vijayupadhyay193@gmail.com

arw fAdaw s amarer 9@ F Fwr
Tl i AEae w3 AT A1 @ g |
SEE Fae A av & g9 g A8l
gfess QT g woTfea g | |ren & Ot
& foro fAveaw @ew somd o1 @ g, At
TOF F IO A9, e qIqT A2 A8
SIS AT %0 ST 5l & , offehed 3 a9
T T T9Y T@d U FY FA & forw av
SHI Al AE@eTwAT g | Hith @dr ar
SYSTS THIM 9 i ST Tt g, TATAY

AT ATady | Fal W IUT THIA T @
gL HMET HMEAT IS JTHIA | TJ&q 9
qT g0 ATeF GTATHT FT ITATeT HLA |
THA Teil | ATLTIY H T[T  FUAE 3%

AT Q0 AT SH FoI¥ T8 &, T I T
IT AT FIE TTHT TET A7 FATHT g gu oft
TRt sehT T Rkt T T F g A
RUER RIS ERAR IR R A

UL fH & gEIRA & o0 a@ds uh
FEH BT g | Fedt it 3947 o=hl 92

F oo, speaReE St #7199 Aiae

FJEAT FAT ST 2T &, forad qiH 3usrss 7
BT TS, 2l =l ST 727 2 |

AT T 9T ST T @redt 927 g, 3H a9l
I FET AT 8 | 28 e & o age
FaW a7 g AT TEEA FAT | THH
Fg S, @R A7 7 dEres
TEITSAT T g | a9 9 § feaefia 9
S FAIZE, eI gohe, hfeqad 3T
FATTTT Srferss 9= | 9T ST g | UEHY
At savf w2t st g S f. =,
AT ¢.% | o= Tgar g | oea e e it

qhx wF STAr g | AT qT SAfaF "iead
AT i IuteAta & gt § ardar et

gl ST 8 | 399 |Ieaq &1 Mg 24 %

o offee grar g | = Wtear & ft. u=,
A ¢.2 | AT Zrar g | A9 AfTha
HITH Fraide AT ATTF rar g &
fAfgat & arg waor 99 2 uTd e
FraferdTge dremE Tt # gaT F FH g

& FEO (UET FASTSTS Bl ATl 5 | T:
T | AT %60 FHT o HTL0T el T I &l

e | AASTISATS, H aad ATl g |
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IEEEISIE]
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Az et
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T 3 AT

37 e ¥ e

gq w1 BN BN FIRAT § aie a4 T
ElE

qaIATHI
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T T UHFAATT qgl gvT ST a0l AT
gl

qq ATt
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T # q AT 39 e ST 94w
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7% F=T 1T T § AT HIHE ATAT ST AL
ATl o &= § U q&F AT aqTs 9=l 3 |
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Introduction

Organic farming has expanded gradual
momentum in recent years and it estimated
43.1 million hectare (ha) land is being
certified as organic in 170 countries (The
World of Organic Agriculture- Statistics
and Emerging Trends, 2015). The largest
areas of organic agricultural land are
Oceania (17.3 m ha) followed by Europe
(11.5 m ha), Latin America (6.6 m ha),
Asia (3.4 m ha), North America (3.0 m ha)
and Africa (1.2 m ha) continent. Australia
(172 m ha) is the most organic
agricultural land country flowed by
Argentina (3.2 m ha) and United State (2.2
m ha). In India, about 528,171 ha is under
organic farming (certified + area under
organic conversion) with 44,926 number
of certified organic farms which is 0.3% of
the total agricultural land (Ramesh et al.,
2010). Organic agricultural practices
started more than 4000 years ago and
mentioned in Arthashastra, farmers in the
Vedic period possessed a fair knowledge
of soil fertility, plant protection, seed
selection,sowing season and sustainability
of crops in different lands (Sofia et al.,
2006). Agriculture is the backbone of
thelndian economy.Agriculture and allied
sectors like forestry and fisheries
accounted for 13.7% of the GDP (gross
domestic product) in 2013 about 50% of
the workforce (Anuraj, 2016).

Increasing consciousness about
conservation of environment (Ramesh et
al., 2005; Roychowdhury et al., 2013), soil
fertility, pollution due to fertilizers and

pesticides, genetic erosion,sustainable
productivity as well as health hazards
associated withagrochemicals and
consumers’ preference to safe and hazard-
free food are the major factors that urgent
need to the growing interest in alternative
method of farming in the world which
could satisfy the needs of increased food
production as well as providing a security
against any potential health problem. The
organic moment has initiated and
conceptualized by Howard (1940). Since
1994, India initiated several government
and Non-Government organization for
promotion of organic agriculture such as
National ~ Programme on  Organic
Production (NPOP) and National Project
on Organic Farming (NPOF). It estimated
that approximately 42,000 ha of cultivated
land were certified organic but it was more
than 9.2 m ha land under certification (1.2
m ha under cultivable land and 8 m ha
under forest land) in 2009. The concept of
organic agriculture is anidea of efficient
use of locally available resources as well
as usage of adapted technologies for
production and aim at achieving
agroecosystems, which are socially and
ecologically sustainable (Figure 1). In
another  words, its  comprehensive
management approach to improve the
health of the underlying productivity of
soil. Many people think that use of organic
manures and natural methods of plant
protection instead of using
syntheticfertilizers/ pesticides are organic
farming, but it is not true. For instance

© Published by Tropical Forest Research Institute, Jabalpur, MP, India



Van Sangyan (ISSN 2395 - 468X)

Vol. 8, No. 4,

Issue: April 2021

organic agriculture is a production system
which avoids or largely excludes the use of
synthetic compounded fertilizers (Lampkin
et al, 1999; Ramesh et al., 2005),
pesticides (Palaniappan, 1999), growth
regulators and livestock feed additives
(Bhattacharyya and Chakraborty, 2005). It
relies on crop residues, animal manure,
crop rotation, green manure, legumes, off
farming organic waste and aspects of
biological pest control. Organic farming is
done to release nutrients to the crops for
increased sustainable production in an eco-
friendly and pollution-free environment. It
aims to produce crop with a high
nutritional value (Figure 2). Organic
farming could be capable of sustaining
higher crop productivity and improving
soil quality andproductivity
bymanipulating the soil properties on long

termbasis. According to IPCC
(Intergovernmental Panel on Climate
Change) reported that agriculture as

practiced today (conventional agriculture,
modern agriculture or Green Revolution

agriculture) accounts for about one fifth of
the anthropogenic greenhouse effect,
producing about 50% and 70%,
respectively of the overall anthropogenic
methane and nitrogen oxides emissions
(Reddy, 2010).

Dr. M.S. Swaminathan has appointed by
Ministry of agriculture and cooperation in
India under steering committee reported
that organicfarming may boost in rain
fedareas and in north eastern states, where
there waslimited use of fertilizers and
other agricultural chemicals. Some of the
states have already declared as organic
states such as Madhya Pradesh,
Uttaranchal and Sikkim but such areasare
organic by default (Chandrashekar, 2010).
Ramesh et al. (2010) revealed that organic
farming was not found economically
feasible due to reduce in crop productivity
9.2% and provided higher net profit to
farmers 22% compared to conventional
farming but there was an overall enhanced
soil health and sustainability of crop
production.

T —— FoodA‘SecI.l:ily and S_oil "enlth
Bioindicators . btabfl_llty B 10fem!1dzets
ok Savaaiteation . DIVC.I‘SI |cahon Crop Residuces
Greenhouse Gas Emissions Edaphicvariations Groen Manurc
Offsite Damage Small Scale Farmers Soil Organic Matter
Sulinization Scientific Management Stem N odulating
Synthetic Fertilizers Ve ey
Plant Health
Post-harvest . . Biopesticides
Techmology Or gaf“c = Crop Rotations
Economics Farmmg Genetic Resistant
Mixed Farming
Nutrientlevel
Productivity
Anin‘nal Health Human Health Water Quallly
['o.dder Social Impact Blorcmedlat.:lon
Protein feeds Water Holding
Vaccines Capacity

Fig. 1: Overall view of Organic farming
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Fig. 2: Components of organic farming

Why it necessary?

The natural resources are rapidly shrinking
due to an increasingly industrialized global
economy, increasing population density,
socio-economic pressures, land gradation,
impact of climatic variability on monsoon
(temporaland spatial variation in rainfall),
increase in surface temperature, increasing
phenomenon likes floodsand droughts
(Sharma, 2001) and role of various human
activities (Kumar, 2021). Sustainable
agriculture to meet the country food
production requires sustainability of the
natural resource (Patle, 2014). Depleting
water resources and soil erosion are major
threat to country foodproduction and

environmental security. Hence, proper
management of natural resources by
organic agriculture farming may have
potential  formeeting food demand,
maintaining soil fertility andincreasing soil
carbon pool in different agroecosystems
(Pandey and Singh, 2012; Kumar, 2016;
Kumar and Tripathi, 2017).
The aims and principles of organic
farming
The following principles of organic
farming are
e To allow everyone involved in
organic production and processing
a quality of life that meets their
basic needs and allows an adequate
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return and satisfaction from their
work, including a safe working
environment.

e To consider the wider social and
ecological impact of the organic
production and processing system.

e To create a harmonious balance of
life with due consideration for the

basic aspects of their innate
behavior.

e To develop a valuable and
sustainable agroecosystem.

e To encourage and enhance
biological cycles within the
farming system, involving
microorganisms, soil flora and

fauna, planta and animals.

e To interact in a constructive and
life enhancing way with natural
systems and cycles.

e To minimize all forms of pollution.

e To process organic products using
renewable resources.

e To produce food of high quality in
sufficient quantity.

e To produce fully biodegradable
organic products.

e To promote the healthy use and
proper care of water, water
resources and all life therein.

e To wuse, as far as possible,
renewable resources in locally
organized production systems.

e To make it possible for agricultural
producers to earn a living through
their work and development their
potentialities as human being.

e The four pillars of organic farming
are organic standards, certification/
regulatory mechanism, technology
packages and market network.

Soil properties

Vol. 8, No. 4, Issue: April 2021

Agricultural practices has directly depends
on soil properties such as physical,
chemical and biological. The secondary
data showed that Indian agriculture can be
met 25-30 per cent of nutrient supply by
various organic sources (Figure 2).
Organic sources besides supplying N, P,
and K also make unavailable sources of
elemental nitrogen, bound phosphates,
micronutrients, and decomposed plant
residues into anavailable form to facilitate
the plants to absorb the nutrients. Densities
of bacteria, protozoa, nematodes, and
arthropods in soils under organic farming
were higher than under conventional
farming (Wu et al., 2002). Organic fertility

could beencouraged the soil
microorganisms, reduced
pathogenpopulation, total carbon, and
cation exchange capacity, andlowered

down bulk densities, and also helpful in
alleviating the increasing incidence or
deficiency of secondary and
micronutrients and cable of sustaining high
crop productivity and soil health as well as
soil quality (Bulluck et al., 2002; Yadav et
al., 2013). Indian conditions, joint
composting of the manure slurries with
plant residues was more viable and
profitable than its separate composting.
However, Use of FYM and green manure
maintained high levels of Zn, Fe, Cu, and
Mn in rice-wheat rotation (Sigh et al.,
2002). Addition of carbonaceous materials
such as straw, wood, bark, sawdust, or
corn cobs helped the composting
characteristics of a manure. These
materials reduced water content and raised
the C: Nratio (Yadav et al., 2013).

The National Academy of Agricultural
Sciences (NAAS) recommended a holistic
approach involving integrated
nutrientmanagement  (INM), integrated
pest management (IPM) for enhanced
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input use efficiency, and adoption of
regionspecific promising cropping systems
as an alternative organicfarming strategy
for India and to begin with the practice of
organic farming should value crops like
spices, medicinalplants, fruits, and
vegetables.
Conclusion
Organically managed farm has less
productivity but there was an overall
enhance the soil quality parameters. It is
economically feasible to practice organic
farming when farmers are able to get
premium price for their produce and with
the reduced cost of cultivation. In
general,consumers of organic products are
an affluent, educated,and health conscious
group spurred by strong consumerdemand,
generous price premium, and concerns
about theenvironment. Because of these
hidden benefits, conventionalgrowers are
turning to organic farming. The whole
region as such cannot afford to go for
organicat a time because of its
commitments to insure food andnutritional
security. This will provide ample
opportunityfor employment and bring
prosperity and peace in the region.
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Introduction

Acid rain is a rain or any other form of
precipitation that is unusually acidic,
meaning that it possesses elevated levels
of hydrogen ions (low pH) (Weathers and
Likens 2006). It can have harmful effects
on plants, aquatic animals and
infrastructure. Acid rains is a broad term
referring to a mixture of wet and dry
deposition (deposited material) from the
atmosphere containing higher than normal
amounts of nitric and sulfuric acids. It
literally implies a change toward more
acidic conditions of rain, fog or snow
affecting the lakes, rivers, ground water,
and soil and forest land. Such changes may
occur as a result of slow geo-biological
processes occurring in nature or faster
episodic emissions for volcanic eruptions.
Of late, rapid industrialization all over the
globe has resulted in acid forming gases
into the atmosphere (Mehta 2010). It is an
environmental problem that knows no
boundary. The precursors, or chemical
forerunners, of acid rain formation result
from both natural sources, such as
volcanoes and decaying vegetation, and
man-made sources, primarily emissions of
sulfur dioxide (SO,) and nitrogen oxides
(NOy) resulting from  fossil  fuel
combustion. First identified in 1872 in
Sweden and studied in the U.S. beginning
in the 1950s, acid rain is precipitation in
the form of rain, snow, hail, dew, or fog
that transports sulfur and nitrogen
compounds from the high atmosphere to

the ground (Likens et al. 1972). Sulfur
dioxide (SO,) and nitrogen oxides (NO,
NO;) are bi-products from burning fuels in
electric utilities and from other industrial
and natural sources. These chemicals react
with water, oxygen, carbon dioxide, and
sunlight in the atmosphere to form sulfuric
and nitric acids. The acids reach the
ground and change the chemistry within
the environment.

It became a household term in the 1980s
when unchecked emissions from industry
and motor vehicles were blamed for
causing  environmental  deterioration.
Scientific evidence has linked acid rain to
decreased fish and wildlife populations,
degraded lakes and streams, and human
health hazards. Although the term has
since faded from public consciousness,
acid rain is a complex and global problem
that still exists today.

Acid rain has already been reported in
some parts of India, and the situation is
likely to get worse. India faces an
increasing threat from acid rain -- earlier
believed to be the scourge of the West.
The large-scale industrial growth and
reliance on the use of coal and crude oil
distillates like diesel have led to
acidification of the atmosphere. The
burning of fossil fuels is mainly
responsible for creation of sulphur dioxide
and oxides of nitrogen which lead to the
formation of acid rain. Automobile
exhaust fumes are partly to blame, but the
worst culprits are coal-burning thermal
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power plants and the steel industry.
Already, a low pH has been observed at
Chembur, Maharashtra and Delhi.

Wet and dry deposition

Acidic particles and vapours are deposited
in two processes — wet and dry deposition.
Wet deposition is acid rain, the process by
which acids with a pH normally below 5.6
are removed from the atmosphere in rain,
snow, sleet or hail. If the acid chemicals in
the air are blown into areas where the
weather is wet, the acids can fall to the
ground in the form of rain, snow, fog, or
mist. As this acidic water flows over and
through the ground, it affects a variety of
plants and animals. The strength of the
effects depends on several factors,
including how acidic the water is; the
chemistry and buffering capacity of the
soils involved; and the types of fish, trees,
and other living things that rely on the
water. Dry deposition takes place when
particles such as fly ash, sulphates,
nitrates, and gases (such as SO, and NOy),
are deposited on, or absorbed onto,
surfaces. The gases can then be converted
into acids when they contact water. In
areas where the weather is dry, the acid
chemicals may become incorporated into
dust or smoke and fall to the ground
through dry deposition, sticking to the
ground, buildings, homes, cars, and trees.
Dry deposited gases and particles can be
washed from these surfaces by rainstorms,
leading to increased runoff. This runoff
water makes the resulting mixture more
acidic. About half of the acidity in the
atmosphere falls back to earth through dry
deposition.

Rain is always slightly acidic because it
mixes with naturally occurring oxides in
the air. When the air becomes more
polluted with nitrogen oxides and sulphur
dioxide the acidity can increase up to a pH

value of 4. Some rain has even been
recorded as being pH 2. Acid rain due to
Mathura refinery of Indian Oil Corporation
in the state of Uttar Pradesh, India has
already damaged Taj Mahal, one of the
India’s most revered historical
monuments. Natural rainfall has a pH of
around 6.0. This is because of the effect of
carbon dioxide in the air which combines
with water to form carbonic acid. The
other emissions cause the pH of the rain
water to drop below 5.5 and at this level it
is considered to be acid rain. In some
places, the acidification is so severe that
the pH drops to around 4.0. Rare cases
have been reported of acid rain having pH
of around 2 - 2.5. Acid rain is not limited
to the region where sources are located.
Prevailing winds can blow chemicals in
the atmosphere for hundreds or even
thousands of miles before being deposited,
regardless of state and country boundaries.
For instance, compounds from industry in
China can potentially be deposited in the
U.S. Midwest. For this reason, acid rain is
considered a global problem.

Range of rainwater pH in different
parts of India

(Modified from Khemani 1993)*

Regions Cities pH
Coastal area Trivendrum 5.3
Industrial area Chembur 4.8
Power plant Inderprasth 5.0
Koradi 5.7
Singrauli 5.8
Urban area Pune 6.3
Delhi 6.1
Non-urban Sirur 6.7
area Muktsar 7.3
Goraur 5.3

Source — Singh and Agrawal (2005, 2008)

Emissions of chemicals leading to
acidification
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The most important gas which leads to
acidification is sulfur dioxide. Emissions
of nitrogen oxides which are oxidized to
form nitric acid are of increasing
importance due to stricter controls on
emissions of sulfur containing compounds.
70 Tg(S) per year in the form of SO,
comes from fossil fuel combustion and
industry, 2.8 Tg(S) from wildfires and 7-8
Tg(S) per year from volcanoes
(Berresheim et al. 1995).

Natural phenomena

The principal natural phenomena that
contribute acid-producing gases to the
atmosphere are emissions from volcanoes.
Acid-producing gasses are also created by
biological processes that occur on the land,
in wetlands, and in the oceans The major
biological source of sulfur containing
compounds is dimethyl sulfide.

Soils of coniferous forests are naturally
very acidic due to the shedding of needles,
and the results of this phenomenon should
not be confused with acid rain.

The principal cause of acid rain is sulfur
and nitrogen compounds from human
sources, such as electricity generation,
factories, and motor vehicles. Electrical
power generation using coal is among the
greatest contributors to gaseous pollutions
that are responsible for acidic rain. The
gases can be carried hundreds of
kilometers in the atmosphere before they
are converted to acids and deposited. In
the past, factories had short funnels to let
out smoke but this caused many problems
locally; thus, factories now have taller
smoke funnels. However, dispersal from
these taller stacks causes pollutants to be
carried farther, causing widespread
ecological damage.

Chemical processes

Combustion of fuels produces sulfur
dioxide and nitric oxides. They are

converted into sulfuric acid and nitric acid
(Science Daily 1998).

Gas phase chemistry

In the gas phase sulfur dioxide is oxidized
by reaction with the hydroxyl radical via
an intermolecular reaction:

SO, + OH:- — HOSO,-

which is followed by:

HOSO,- + O — HO,- + SO;3

In the presence of water, sulfur trioxide
(SO3) is converted rapidly to sulfuric acid
SO3(g) + H20O (1) — H,SO4 (aq)

Nitrogen dioxide reacts with OH to form
nitric acid:

NO; + OH- — HNO;

Chemistry in cloud droplets

When clouds are present, the loss rate of
SO, is faster than can be explained by gas
phase chemistry alone. This is due to
reactions in the liquid water droplets.
Hydrolysis: Sulfur dioxide dissolves in
water and then, like carbon dioxide,
hydrolyses in a series of equilibrium
reactions:

SO, (g) + H,0 '~i502H20

S03-H,0 =H" + HSO3"

HSO;” =H" + SO5™

Oxidation: There are a large number of
aqueous reactions that oxidize sulfur from
S(IV) to S(VI), leading to the formation of
sulfuric acid. The most important
oxidation reactions are with o0zone,
hydrogen peroxide and oxygen (reactions
with oxygen are catalyzed by iron and
manganese in the cloud droplets) (Seinfeld
and Pandis 1998).

Effects of acid rain

Acid rain can be carried great distances in
the atmosphere, not just between countries
but also from continent to continent. The
acid can also take the form of snow, mists
and dry dusts. The rain sometimes falls
many miles from the source of pollution
but wherever it falls it can have a serious
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effect on soil, trees, buildings and water.
Prior to falling to the earth, acid-causing
emissions (SO, and NOy gases and the
related acid particles) contribute to
visibility degradation and impact public
health.

Acid rain has been linked to detrimental
effects in the environment. Soil chemistry
can be dramatically changed when base
cations, such as calcium and magnesium,
are leached by acid rain thereby affecting
sensitive species, such as sugar maple
(Acer saccharum). It can cause widespread
damage to trees. This is especially true of
trees at high elevations. . Acidic deposition
can damage leaves and also deplete
nutrients in forest soils and in trees so that
trees become more vulnerable to disease
and environmental stress. A healthy lake
has a pH of 6.5 or higher. Only a few fish
species can survive at a pH of below 5; at
a pH of 4, the lake is considered dead. A
decrease in fish populations is often the
first sign of an acidification problem.
When lakes and streams become more
acidic than normal, they cannot continue to
support the same types of fish and aquatic
life as in the past. Fish communities
dwindle due to high mortality, a reduced
growth rate, skeletal deformities, and
failed reproduction. Lakes ultimately
become home only to species that can
tolerate high-acid conditions. Game fish,
such as trout, are particularly sensitive to
acidic water conditions. The pH of the
surrounding or medium is very important
for metabolic processes of aquatic
organisms. The eggs or sperms of fish,
frogs and other aquatic organisms are very
sensitive to pH change. Acid rain kills
their gametes affecting the life cycles and
productivity and causes death or inability
to increase in numbers, affecting aquatic
food chains in acidic water bodies, causing

severe ecosystem imbalances. Acidic lake
waters may kill
bacteria/microbes/planktons and the lakes
become unproductive and life less. Such
acidic and lifeless ponds/lakes adversely
affect fisheries and livelihood.

Acid rain can potentially reduce
agricultural production by changing the
chemical properties of soil, slowing the
rate of microbiological processes, and
reducing soil nutrients. Roots of natural
vegetation and crops can become damaged
due to stunted growth. Human effects:
Acidic water moving through pipes causes
lead and copper to leach into the water.
Most public water suppliers remove such
dangerous chemicals at the plant, but
tainted water could be a problem for
residents who don’t rely on public water
supplies for their drinking water.

Acid rain damage cuticle of plant leaves
resulting etiolation of foliage. This in turn
reduces photosynthesis. Reduced
photosynthesis accompanied by leaf fall
reduces plant and crop productivity.
Acidic medium promotes leaching of
heavy metals such as aluminum, lead and
mercury. Such metals when percolate into
ground water, affect soil microflora/ micro
fauna. The soil becomes lifeless.
Absorption of these toxic metal ions by
plants and micro organisms affects their
metabolism. Both natural vegetation and
crops are affected by acid rain. The roots
are damaged by acidic rainfall, causing the
growth of the plant to be stunted, or even
in its death. Nutrients present in the soil,
are destroyed by the acidity. Useful micro
organisms which release nutrients from
decaying organic matter, into the soil are
Killed off, resulting in less nutrients being
available for the plants. The acid rain,
falling on the plants damages the waxy
layer on the leaves and makes the plant
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vulnerable to diseases. The cumulative
effect means that even if the plant survives
it will be very weak and unable to survive
climatic conditions like strong winds,
heavy rainfall, or a short dry period. Plant
germination and reproduction is also
inhibited by the effects of acid rain.
Production of some vegetables, such as
peas and beans, potato, reddish etc, may be
reduced by acid rain, growth of pine;
eucalyptus etc. may also be impeded.
Several experiments have been carried out
in the field and in greenhouse to
investigate the effects of acid rain on
plants (Temple et al. 1992; Gabara et al.
2003; Silva et al. 2005a). Some species are
more sensitive to acid rain than others
(Silva et al. 2005a, 2005b). The incidence
and severity of leaf injury to acid rain is
associated to many variables as plant
species, age of tissue and plants, foliar
wettability, leaf  pubescence and
environmental factors (Dickison 2000).
Foliar leaching is also possible. Acid rain
or acid cloud droplets that fall on the
leaves and needles of trees leach the
nutrient from them. Calcium, magnesium
and potassium ions may be removed from
the leaves faster than the roots can re-
supply them. Ammonia and nitrogen may
land on the leaf, either wet or dry and pass
through the semi-permeable membranes
on the leaf surface. It will then be
incorporated into the leaf cells. A chemical
interaction takes place in the leaves (cation
exchange) and K, Ca and Mg and even S
are leached out and get washed away from
the leaf surface.

Soil is an environmental medium and has
great importance for the ecosystem and
economy. The food we eat, the clothes we
wear, the water we drink — they all related
to the capacity of soil to perform its
fundamental functions. When soils are

degraded, this capacity is seriously
impaired. Natural soils differ considerably
in their acidity and these differences are
reflected in the vegetation they carry
(Banerjee et al. 1986a, b, c; Banerjee and
Nath 1991). For a long time it was not
clear how far these differences were due to
the sensitivity of the plant roots to the
hydrogen ion concentration of the soil or
soil solution in which they were growing
and how far to secondary effects brought
about by the reaction. The reason why
plants are sensitive to soil pH is that the
pH of a soil affects the concentration of
different ions in the soil solution, and so
their availability to the plant. Acid rain
from soil washes away essential nutrients
that the plants are in need. These nutrients
are Ca, Mg and K. In addition, acid rain
makes the soil acidic. The acid soil is
likely to have a higher concentration of
aluminium and manganese ions, and a
lower  concentration  of  calcium,
bicarbonate and  molybdate  ions.
Increasing amounts of acids can mobilize
aluminium ions which are normally
present in an insoluble nontoxic form of
aluminium hydroxide. When the soil pH
drops to 5.0 or lower, aluminium ions are
dissolved into the water and become toxic
to plants. The result may be overall
slowing of the growth of the entire plant.
The reason of the stunted growth may be
1) a high aluminium ion concentration in
the free space in the root surface may
prevent the root taking up phosphate
(Clarkson 1966, Roy et al.1988), and 2)
aluminium inside the living cell may
interfere with sugar phosphorylation and
reduce  DNA synthesis and respiration
(Abdalla 2008). The aluminium ion
concentration around a root can be very
sensitive to pH, for according to Ratio
Law in cation exchange studies, the ratio
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of the acidity of the hydrogen ion
concentration to the cube-root of the
aluminium ion concentration is likely to be
a characteristic for the soil if minor change
in pH occur, so that if the hydrogen ion
concentration outside the root is doubled,
the aluminium ion concentration will be
increased eightfold (Russell 1973).
Lawrence et al. (1995) proposed that
aluminium, mobilized in the mineral soil
by acid deposition, is transported into the
forest floor in a reactive form that reduces
storage of Ca, the fifth most abundant
element in trees and is an essential
component for wood formation and the
maintenance of cell walls, and thus its
availability for root uptake. This result in
potential stress to trees and, by increasing
the demand for Ca, also decreases
neutralization of drainage waters, thereby
leading to acidification of lakes and
streams.

Acid rain is able to mobilize the cations
from the soil in two ways. 1) The
hydrogen ion in the acidic water displaces
the other positive ions through ion
exchange principle and increases the
concentration of these ions in the soil
water. When the soil particles are no
longer able to bind anymore H* ions, the
concentration of H* also increases in the
soil. 2) The sulphate and nitrate (- ve
charged) in the acid rain act as
“counterions” which allow positive ions to
be leached from the soil. Thus in two
ways, acid rain can unlock the acidity,
nutrient and toxic metal that are bound to
the soil.

Low soil pHs also reduce the availability
of other essential plant mineral nutrients,
such as  phosphorus, boron and
molybdenum. Low soil pH increases the
availability of essential metal cations such
as iron, manganese, copper and zinc,

which can result in plant toxicities. Acid
rain has been implicated in contributing to
forest degradation especially in high
elevation. There also a concern about the
impact of acid rain on forest soils. There is
good reason to believe that long-term
changes in the chemistry of some sensitive
soils may have already occurred as a result
of acid rain. As acid rain moves through
the soils, it can strip away vital plant
nutrients through chemical reactions, thus
posing a potential threat to future forest
productivity (Mehta 2010).

The acid in acid rain can be neutralized by
coming into contact with an alkaline
substance. Therefore, acid rain has less
effect when it falls on alkaline soil. Acid
rain effects are greater in areas with acidic
soil simply due to lack of neutralization.
Soil biology and soil chemistry can be
seriously damaged by acid rain. Some
tropical microbes can quickly consume
acids but other microbes are unable to
tolerate low pHs and are killed (Likens et
al. 1996, 2002, Rodhe et al. 2005). The
enzymes of these microbes are denatured
(changed in shape so they no longer
function) by the acid (Stroo and Alexander
1986). The hydronium ions of acid rain
also mobilize toxins such as aluminium
and leach away essential nutrients such as
magnesium. Forest soils tend to be
inhabited by fungi, but acid rain shifts
forest soils to be more bacterially
dominated. In order to fix nitrogen many
trees rely on fungi in a symbiotic
relationship with their roots. If acidity
inhibits the growth of these micorrhizal
associations this could lead to trees
struggling to fix nitrogen without their
symbiotic partners. Moreover, useful
microorganisms which release nutrients
from decaying organic matter into the soil
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are killed off, resulting in less nutrients
being available for the plants

Aluminum_is often released from soil to
soil water, vegetation, lakes, and streams

in forested regions with high acid
deposition, low stores of available
calcium, and high soil acidity. High

concentrations of aluminum can be toxic
to plants, fish, and other organisms.
Depletion of calcium occurs when base
cations are displaced from the soil by acid
deposition at a rate faster than they can be
replenished by the slow breakdown of
rocks or the deposition of base cations
from the atmosphere. This depletion of
base cations fundamentally alters soil
processes, compromises the nutrition of
some trees, and hinders the capacity for
sensitive soils to recover.

Mankind depends upon plants and animals
for food. Due to acid rain the entire fish
stocks in certain lakes have been wiped
out. The economic livelihood of people
who depended on fish and other aquatic
life suffers as a result. Eating fish which
may have been contaminated by mercury
can cause serious health problems. In
addition to loss of plant and animal life as
food sources, acid rain gets into the food
we eat, the water we drink, as well as the
air we breathe. Due to this asthmatic
people and children are directly affected.
Urban drinking water supplies are
generally treated to neutralise some of the
effects of acid rain and therefore city
dwellers may not directly suffer due to
acidified drinking water. But out in the
rural areas, those depending upon lakes,
rivers, and wells will feel the effects of
acid rain on their health. The acidic water
moving through pipes causes harmful
elements like lead and copper to be
leached into the water. Aluminium which
dissolves more easily in acid rain as

compared to pure rainfall, has been linked
to Alzheimer’s disease. The treatment of
urban water supplies may not include
removal of elements like Aluminium, and
S0 is a serious problem in cities too.

Acid rain and dry deposition of acidic
particles contribute to the corrosion of
metals (such as bronze) and the
deterioration of paint and stone (such as
marble and limestone) on buildings,
cultural objects and cars. These effects
significantly reduce the societal value of
buildings, bridges, railway lines, cultural
objects (such as statues, monuments and
tombstones) and cars. Dry deposition of
acidic compounds can also dirty buildings
and other structures, leading to increased
maintenance costs. Famous buildings like
the Statue of liberty in New York, St.
Paul’s Cathedral in London etc. have all
been damaged by acid rain.

Acid rain i1s widely affecting India’s most
famous monument and one of the wonders
of the world “Taj Mahal”. Due to acid rain
the milky white marble of the Taj Mahal is
becoming pale. The reason for this is the
local foundries and a nearby Mathura oil
refinery. As the concentration of sulphur
dioxide is increasing in the air of Delhi,
there may be danger of corrosion of Red
Fort and similar other historical buildings
and monuments made up of stones. In
Calcutta also, architectures such as the
marble-built Victoria Memorial Hall may
be in similar danger in the near future.

In recent decades, as Greece has
experienced substantial economic
expansion and development, pollutants and
heavy vehicle emissions from the modern
city of Athens have contributed to acid
rain and the monumental and sculptural
stone of choice for the ancient Greeks,
marble is highly susceptible to heavy
degradation of the surface of the Hadrian’s
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Arch at the Acropolis, Athens. The marble
became blackened and corroded from acid
rain.

The Longmen Grottoes are the most
famous ancient sculptural site in China.
Through the centuries, natural and
manmade factors have damaged the
niches, sculptures and paintings. Crevices
across the rock base are causing instability
and have resulted in the collapse of some
niches and the destruction of their
contents. This process has been greatly
accelerated by increased saline sediments
resulting from acid rain.

Acid rain is one of the biggest
environmental hazards that we are facing
today. It adversely affects plants, animals
and human beings and as a result it is not
something that we can afford to ignore.
The two primary sources of acid rain are
SO, and NOx. Automobiles are the main
source of NOx emissions and utility
factories are the main source for SO,
emissions. Large areas of southeastern
Asia are currently being subjected to acid
rain or its precursors. China is a leading
producer of SO, fueled by rapid economic
growth and lack of significant air pollution
controls. Along with India, the large
increase in the use of fossil fuels has led to
increased emissions of both SO, and NOx
to the atmosphere. At the same time large
amounts of acid-neutralizing particles
(dust) in the atmosphere from industrial
and agricultural sources has limited or
delayed the formation of acid deposition in
these areas. It is likely that government
regulations of dust emission, because of
health concerns, will result in a large
increase in acid deposition in these areas in
the near future. Governments have passed
laws to reduce emissions of SO, and NOx
but it is of no use unless people start to
work together in stopping the release of

these pollutants. If the acid rain destroys
our environment, eventually it will destroy
us as well.

Solutions

Recovery from acid deposition involves
decreases in emissions resulting from
regulatory controls, which in turn lead to
reductions in acid deposition and allow
chemical recovery. Chemical recovery is
characterized by decreased concentrations
of sulfate, nitrate, and aluminum in soils
and surface waters. If sufficient, these
reductions  will eventually lead to
increased pH and acid-neutralizing
capacity (ANC), as well as higher
concentrations of base cations. As
chemical conditions improve, the potential
for the second phase of ecosystem
recovery, biological recovery, is greatly
enhanced.

Lakes that have become highly acidic can
be treated by adding large quantities of
alkaline substances like quicklime, in a
process called liming. Although it has
worked in several places, it has not been
successful where the lake is very large,
making this procedure economically
unfeasible, or in other lakes where the
flushing rate of the lake waters is too large
resulting in the lake becoming acidic
again. The best approach seems to be in
prevention. To this end environmental
regulations have been enacted to limit the
quantity of emissions released in the
atmosphere. Several industries have added
scrubbers to their smoke stacks to reduce
the amount of sulphur dioxide dumped in
the atmosphere. Specially designed
catalytic converters are used to ensure that
the gases coming out from exhaust pipes
of automobiles, are rendered harmless.
Several industries which use coal as fuel
have begun to wash the coal before using
it thereby reducing the amount of Sulphur
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present in it, and consequently the amount
of emissions. Usage of coal with a low
Sulphur content also reduces the problem.
We as individuals can take several steps to
alleviate the effects of this problem. A
reduction in use of vehicles will reduce the
amount of emission caused by our
vehicles. So do not use the car unless it is
absolutely required. For going short
distances, walk or try to use a bicycle. This
will not only protect the environment but
also improve your health. If the distance is
greater, try using public transportation. If
you must use your vehicle try forming a
car pool and share your vehicle with
someone else. Ensure that your vehicle is
properly tuned, and fitted with a catalytic
converter, to reduce the emissions.

Reduce use of electric power. Switch off
lights, and other electrical appliances when
not required. Do not leave your
Televisions, VCRs, Microwave Ovens or
Music Systems on Stand-by when not
required. Switch them off.

Reducing power consumption will reduce
the amount of coal burnt to produce
electricity, and thus reduce the amount of
pollution. This is true even if your
electricity company does not use coal for
producing electricity, but some other more
environmentally friendly way. This is
because the electricity you have saved can
now be used elsewhere, thus benefiting
nature.

Speak to others about this problem.
Increasing awareness is one way of
ensuring that things are done to solve this
global problem. Find out what fuel is
being used by your electricity company to
produce electricity. If they use coal, ask
what methods they use to contain, if not
eliminate, the problem of sulphur
emissions. Washing the coal used, or using
coal having a low sulphur content, is

costly and therefore some companies try to

avoid this. If you have the option, switch

to a utility that shows more concern for the
environment.
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Abstract
Icerya purchasi Maskell (Hemiptera:
Margarodidae) is commonly known as
Australian bug or cottony cushion scale.
This species is a scale insect of Australian
origin, accidentally introduced into India
but now widely distributed in the tropics. I.
purchasi is a cosmopolitan and destructive
sap sucking insect pest of Casuarina
equisetifolia L. (family Casuarinaceae) in
nursery stage and young plantations. This
species is considered as one of the black
listed invasive alien insect species. The
pest profile has been described and control
measures are highlighted.
Key words: Casuarina equisetifolia,

sap  sucker, Icerya

purchasi, control

measures
Introduction
Casuarinas (family Casuarinaceae) are
widely planted in the tropics, subtropics
and Mediterranean countries because of
their ready adaptability to a variety of
environmental conditions and also for their
rapid growth performance. Among the 96
species of trees and shrubs (Turnbull,
1990), Casuarina equisetifolia L. has
gained much attention due to its multiple
end-uses. In India, C. equisetifolia was
introduced from Australia in the second
half of nineteenth century (Warrier et al.,
2014). India is the largest planter of
Casuarina in the world and C.
equisetifolia is the most widely planted
species of Casuarina in the country. It is a

major tree species used for coastal
afforestation programme in Tamil Nadu
and Andhra Pradesh. It is salt-tolerant and
grows well on sandy coastlines. It is
planted widely for coastal erosion control
and to act as a windbreak. The wood is
hard and strong and is used for poles,
scaffolding and fuel. Planted also as an
ornamental, this nitrogen-fixing tree is
socially well accepted in the tropics as a
multipurpose tree.

Overview of insect pests

C. equisetifolia is free from major insect
pest problems in its native land. However
this species is encountered by several
severe problems in countries where it has
been introduced and India is not an
exception. Browne (1968) mentioned 58
insect species belonging to the orders
Coleoptera (19 species), Hemiptera (15
species), Isoptera (5 species), Lepidoptera
(15 species) and Orthoptera (4 species)
associated with C. equisetifolia. Studies
carried out in the Casuarina growing tracts
of Tamil Nadu, India have revealed that
this species is infested by 40 species of
insects (Sasidharan, 2004). They include 3
species of stem borers, 2 species of bark
feeders, 23 species of needle feeders, 11
species of sap suckers and 1 species of
seed feeder. The maximum number of
insects was found to feed on needles. The
insects attacking C. equisetifolia falls
under 6 orders viz. Coleoptera (12
species), Hemiptera (11species),
Hymenoptera (1species), Isoptera
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(1species), Lepidoptera (9 species) and
Orthoptera (6 species). There are about 70
species of insects so far reported as pest of
C. equisetifolia in India (Beeson, 1941;
Browne, 1968; Sasidharan, 2004; Nair,
2007, Balu, 2012). Among the insect
species recorded, lcerya purchasi, is a
major pest of economic concern. The pest
profile and control measures of this insect
have been described.

Pest profile

Icerya purchasi Maskell (Hemiptera:
Margarodidae)

Icerya purchasi (syn. Pericerya purchasi)
is commonly known as cottony cushion
scale or Australian bug. A scale insect of
Australian origin, accidentally introduced
into India but now widely distributed in
the tropics and milder parts of the
temperate zones. I. purchasi is considered
as one of the black listed invasive alien
insect species (Anon, 2005; Roychoudhury
and Sharma, 2013). The species is easily
recognized by its conspicuous, fluted egg-
sac, which is often more than twice as long
as the reddish or yellowish body of the
adult (Browne, 1968). It is a functional
hermaphrodite and each mated individual
produce hundreds of offspring. This scale
insect infests trees of almost any age and is
favoured by humid conditions and shade.

I. purchasi is known principally as a pest
of citrus and sometimes also of other fruit
trees and perennial crops such as tea and
coffee. Among forest trees, it is most
frequently associated with Acacia spp. and
specifically recorded hosts in India include
A. dealbata, A. melanoxylon, Albizia
julibrissin, Cassia spp., C. equisetifolia, C.
suberosa, Eucalyptus spp., Juglans regia,
Morus alba, and Pinus roxburghii
(Beeson, 1941; Browne, 1968). In forestry,
it is injurious in nurseries, causing stunting
of seedlings and transplants. Severe attack

of this pest results in die back of seedlings
and complete denudation of needles on
saplings.
Control measures
To control the population of I. purchasai,
resistant  source  (clones/provenances)
should be preferred for raising seedlings
and subsequent plantations (Balu et al.,
2012). The insect growth regulator
Pyriproxyfen has been found to be as
effective in controlling 1. purchasi
(Gokkes et al., 1989). Good control was
achieved when applied alone or with 0.5%
mineral oil (Peleg, 1989). Another growth
regulator,  Buprofezin, gave 100%
mortality of crawlers and 31% decreased
egg hatch when the adults were sprayed
with it (Mendel et al., 1991). According to
Senthilkumar and Murugesan (2015),
foliar spray of 0.06% Dimethoate or
0.05% Methyl demeton can control the
pest.
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AAT ATHST, g, AHeSavaT e qT
ATRTETET JTOMET ATen, Hide, 99T,
ST e @3 wSiaar diRa 91,
STl 9T, 96 F @Y, 9T S1d & | T8l
fRoaq qreATaT § W 99T 97 g7 S '
=1 SaTe o ST &1 @7 ST gaar g |
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ST a9d AT T T&T A G0 g4
aF | @ST gl THH AH — T qAF

ufagrfes, arfis T yrhfas o+ T
g, S T =oeT gaeedT &7 3T 9@ 2

TH AT | qierdl it FRrEw 100 7
srfars e 2ot it 12 2 | FaeHt i
T g2 fegr & o ff 75 avamoy uw
el T qIferT fSFET € 1 T°F THE &
TATET qieET W Ag TIA dgd AN d

T H IwEeada WEa o
TUIITAT A 9T STd gl = ohedl & e
=7 W@ w7 & 9T (Chloroxylon
swietenia), Harg (Cassia fistula L.),
TS (Terminalia tomentosa), a1 (Aegle
marmelos (L.) Correa), 9«9 (Butea
monosperma), & TAT T €41
(Anogeissus latifolia), #®er (Bombax
ceiba L), SmETH  (Pterocarpus
marsupium Roxburgh), =T (Limonia
acidissima), F9% (Bridelia retusa), Fers
(Anogeissus pendula, Edgew), =Sty
(Buchanania lanzan), STH< (Syzygium
cumini) ST 9T ST 81 S ST &Tarsi
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S| TN AHST BT TART Fgd |1 FT HH
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TV | STSAT FeAT =l ATeHAT 6 a1
— AT o & FEAT sl agarad At Jgf Hedr
g1 e araeEatas® At Aegle marmelos (L.)
Correa g, og %l (Rutaceae) FeT T HaeT
gl 9 WA SUHETET T ferer qF
Tt % g At 9 #i I=dr g1 39
T T AT & a4l § SET 8§ <6 ST
TRd B9 TH AT | 0 aref]
THE g TS H " TE gl e i e
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TTHT o AW H TATH, TS, THATTE AT
FAT & FAT I TR SOTA T FHT IcqT
HATAT I BIAT 8| TAT 3 FAl & 2 g2
FAT HI T@HT UAT T g AT T
Frae@s T TH A T 3 ATt I 3
FTFAATA T T2 Bl TH T HHA H AR
T HAddq T AAF e & GelT |AT AT
HTATAT 21T T AHE 35T 2

FHTOT AT T F&T TG § F TH
FHAATH FeT T aTeqias 919 Cassia
fistula L. &, &9 T°99 & AT @A H
Jgd AFuS faErs AT g1 TE R
(fabaceae) FT FT TEET gl & TATH |
AT T FTET A ATAT g TIHT SR FT
TUMITT F& g THE AeH Tl T ATl |l
=20 & & | AT g TAT FAl & AT J&T
T [AGET STET T grdT gl T o &6
o Femferaal T Bl 9% HSATdl gl
gl BT F SUNA AT AT - TAATHRIT

FTET e dT 7 374 2

FAF THT Hl ATSEN aaeqadr SeH
HALGT  (Zizyphus rotundifolia),  IeT
(Vitex negundo), @emT (Lantana camara
L.), AT (Leonitis nepetaefolia (L.) R.
Br.), =T deahe (Xanthium strumarium L.)
AT TAT AT T 0T wgea i
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Faeqtaal S —  F@=r (Psoralea
corylifolia), =T (Sida cordifolia), stfaerT
(Abutilon indicum), Zrér gt (Euphorbia
microphylla Heyne ex Roth.), s=T g4t
(Euphorbia hirta L.), SRt STRTsher
(Spilanthes calva DC.), Fea=4T (Barleria
prionitis L.), S99 (Achyranthes aspera

L.) s=a¥der (Hemidesmus indicus (L.) R.
Br.), si@qedt (Evolvulus alsinoides L.),
q9=ar (Boerhavia diffusa L.), H&IT
(Solanum  nigrum L), fREmeeter
(Argemone  mexicana L),  STEHET
(Martynia annua L.) afs ot agama &
Tg! qrft SATAT g1 ST &0 & o — I
ST AF ATl TN 9T ANEHET 99T
S

Al AgTa HT aAEIfd F ¥ H FAATHET
Tl Fgadd § TMET SEr g1 qepd |
FITHNT Fgl ST9 ATAT TH AAEq(d Al
fafse o amr s& GRfer =T

T, Sssti=T e | 98T & AT S

gl TEET FEeEatas A9 Achyranthes
aspera L. g | TH® BT ¥l IV 9T A &,
ST 3 et e - 2 T o g e 2
TAT &S T & o rETt & SIrea<t
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N @ET T AT F HUFE AT gl oTEE
TR T TR AR | 7T Srar gl

FuT F T ¥ Soer it web ghameh i
IET | FF AT § TAT AdaH THRC ol
FAEITAAT TS AL 3 AMAT g 3T FIT
SR gYT — AT Q@ avar gl 999 &
THT, T (Physalis minima L.), ST
(Biophytum sensitivum(L) 4T (Euphorbia
geniculata), I afH«T  (Phyllanthus
urinaria L.) stfs a==afaat 98T 7 9
fe@Te 39 Tt |

sreTeed | At wh it v 7 e
A AT Ferdt g1 srfareter arhry Sar
FIfds gt g, =% FA= (Mucuna
pruriens), a=tdr (Dioscorea hispida)
FeTgrhe (Dioscorea bulbifera), Ffergmet
(Gloriosa superba), ife T 7T (Ivy leaf
morning glory, Red star, Tiger foot
morning glory ), ferafei T (Diplocyclos
palmatus (L.) C. Jeffrey) & STetl ST
qMfs W@ g1 UL W arett aqarst
TeaT™  (Gymnema  sylvestre),  #aer
(Ventilago  calyculata),  ATAHRETHT
(Celastrus paniculatus), R (Tinospora
cordifolia) 3= g

STTERCHL T Sl F THE Tg AT
FUT & HEH T HgRT & Ha< Tl T
M AT |

FET T Fgadtd @ar gl e
FTAETas AT Gloriosa superba g 9T 78

FfeaeheT (Colchicaceae) TfaTT #T Aaeg
gl THH &L AT — AT - drer o1 o
X 6 TG AT | Ih |l SIRTA ol STTAT &l
FET 3 81 2 T F I o6 B oG
AT AT AT dr aeg Idd gid g, e
FIOT &1 29 H@epa § arfuforar, gt
TAT SRS/ Ford feret! 37 wrEw foet el
TATHT & SITAT SITAT g THehT € JiEd Toha
F ®T W Al g, SEEr TOnr argEs ¥
farfere ST % sT=m ® R star 2
FeAT, ATIRAT T AQATA & STATAT AT AT
THTT T HIEHT TAT TU9T T@T aTeAT =T
TSIt W I9etsy B, SAw @ s ¥ 3@
(Cynodon daetylon, Pers.), =¥ (
Themeda quadrivalvis, O. Kuntz.), &&
(Saccharum spontaneum, Linn), st
(Eragrostis tenella, Link.), aT&he =9
(Oplismenus Sp.) arfe qaT fafa=r Y1 *
HIAT 9T, | T AT U 9H5 Tgal
g, S T 9908 T 9Tl = AT &
TSI %l SATALIATHT Hl T AT 5|

I H AT FgAT AfqeAh Al § &
Fesita U fafysr aaeafaat & 3% I8
FVATLOT A FEIET o FLEA | STIATIAT
TRIE < ¥8T gl ST&ed =9 a7a o g o gw
AT =9 IgHT a9 FEIET A GIAT A |
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