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Introduction

This session is not about how to do sustainable gardening. It is
about why to do it.

All G 20 countries are looking after their environment
India is forerunner in environmental leadership

If we do not take steps for saving the anvironent now, it will be too
late
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Be sustainable
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Waste disposal
16.7%

Pollution
33.3%

Biodiversity depletion
16.7%

Global warming

Climate change
16.7% 16.7%
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Reduce waste

The thirty-second sin, which has been
mentioned in the Qur'an and traditions as a
Greater sin, is Israf or wasteful expenditure.
It is enumerated among the Greater Sins

“...and eat and drink and be not

extravagant; surely He does not love
the extravagant.” (Surah al-Ar’af
7:31).



02/
Reduce waste

Do not waste water
Do not burn leaves

Do not waste electricity or diesel
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Re-use
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Conclusion
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Save water

Slesul

Do not burn leaves

Do not eliminate wildlife
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Do not use chemicals pesticides fertilizers
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Native Plants & Biodiversity
with Special Reference to
Outdoor & Indoor Gardening

Prof. Wazahat Hussain
(Ex-Chairman-Department of Botany)

Chairman, Environmental Committee, Aligarh Muslim
University, Aligarh (U.P.)




Delonix regia

Plumaria rubra

Adinsonia digitata




Jacranda mimosifolia

Pterospermum acerifolium




Sterculia alata

Butea monosperma

Caryota urens

Butea monosperma




Chorisia speciosa

Tabaebuia argentea

Erythrina suberosa

Callistemon linearis
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Gloriosa superba

Passiflora vitifolia

Passiflora caerulea

Pterea vollubilis
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Tebubia rosea

Rhynchostylis retusa (L.) Blume

Heliconia

INDOOR PLANTS
B
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Mohammad Masroor Akhtar Khan

(PhD, AMU, Post Doctorate, USA)

Professor
Department of Botany
Aligarh Muslim university
Aligarh
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Because the gardens
provide both art and
nature, gardens pose
special aesthetic values.
These values arise most
forcefully for gardens
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2. Proper plant selection, including
drought-tolerant and low-maintenance
varieties

1. Designing a sustainable garden layout
with a focus on functionality and
aesthetics
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3. Garden maintenance techniques
that minimize waste and
environmental impact
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Designing a garden was
seen as an intellectual
pursuit, and often took a
lifetime to perfect. The
garden was an
unfinished work
constantly under revision
and improvement.
Because they blend both
art and nature, gardens
pose special aesthetic
issues.
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Proper plant selection,
including drought-tolerant
and low-maintenance
varieties

1. Designing a sustainable garden layout
with a focus on functionality and

aesthetics
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Succulants

Succulents encompass a vast array
of plants that store water in their
leaves, stems, or roots, making
them highly adapted to dry
conditions.

Garden maintenance
techniques that
minimize waste and
environmental impact
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Farm Yard Manure (FYM)

Farmyard manure is a simple byproduct of
sweeped farm leaves, flowers, fruits,
twigs, farmyard animal waste, often cow
dung, but there are other kinds of manure
that are used as fertilizer and are
common all over the world depending on
the location. Farmyard manure helps
to improve the soil structure.

Homemade fertilisers to use around your kitchen garden

#,/- ~/hl
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/Fruit
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For micronutrients, you can use: Multiplex

Multiplex -

Urban Multlplex Kranti Mlcronutrlents
. NPK + §&3 Ulveh et @1

Green Bio

Organic = a’ma T, émf“ran

Manure 5 g1 Al Nitrogen , Phosphorus

kg #%  Potassium, 5@, 3

Multiplex Kranti Micronutrient Fertilizer
Organic (Complete Plant Food)

Vermicompost §

Fertilizer
Manure




Polyhouse

Seed Sowing Machine
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pH Pen

3R fATE FT PH FART & A
I A oW AT oA Aesy

If soil PH is high,
add sulphur or gypsum

L T PHES S

HOW TO

RAISE OR LOWER

S0IL PH

IN ORGANIC GARDENING

ageerhard.cert
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Organic Pest and Disease Management
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What is the difference between pathogen and pest?

A pest is an organism that can cause destruction, spread a disease, or
is considered a nuisance — living and growing in places they are not
wanted. Pests are usually insects or small animals that can be a threat
to crops, food supplies, or property. They are considered threats in
agriculture, domestic life, and establishments.

!e pat!ogen IS an organism t!at causes !lseases to t!e !wost after

infection.
Wrsraw 3R e F o a7 741 32
Th HIT Th 0T Sl § A ST &7 SR 9 @l g,

organic farming?
It is the practice of cultivating or growing crops and other livestock without
using any inorganic chemical fertilizers, pesticides or any other
genetically modified organisms. With organic farming, economic growth
as well as productivity of cultivated fields increases, thus promising a
sustainable environment.

The main principles and effects of organic farming

No GMOs '\‘} synthetic
No fertilizers

Organic
fertilizers

ORGANIC FARMING 2
Lower water
consumption

agrochemicals

Reducing the use
of non-renewable
resources

Crop rotation

Lower energy Y
use
Reduced soil /
loss
.arger floral, faunal
‘and microbiological

biodiversity

Use of local
resources

Increased soil

organic matter Improved soil

water holding
capacity
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eps of Organic Farming

GREENLEAF

VERMICOMPOST MANURES CROPROTATION

- ——
ORGANIC
' FARMING
- »
MANURES
[ ]

BIOLOGICAL
MANAGEMENT

@ BIOFERTILIZERS ..

HUSBANDRY

nal versus organic farming

Crop Rotation Organic Manure
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Organic Farming Techniques
—— E————

Sir Albert Howard, the father of modern organic
agriculture, said, "The health of soil, plants and
human beings is one and inseparable."

i i lity has
o o
"healthy soil = healthy food = healthy people"
has been stated by J. I. Radol.

o ITYfAF Sifdew F & Fer W Iead glas A Fal,
%ﬁw ot 3R HTST F FET o R wfeew
e I Y t§ fh A & @ro-ary gaNl TEeey
Wﬁmﬁﬁﬁwﬁﬁ%ﬁ?%sﬁmﬁa
HIAT & 5 "FavT AT = FaET A = ey
SN S 37MS SISl GaRT el I g

What is Organic Farming

Conventional

- Farming

Crops are Grown
using

chemicals like
Fertilizers

(to fertilize crops)
Pesticides

(to kill insects)

These are
man made
Chemicals
which

are harmful to
body &
environment

Organic

Farming -

Crops are Grown
using natural
methods like
Manures
(Plant-Animal Waste
Organic Pesticides
(Bacteria, Neem Oil)

These are
Natural
Substances
which do not
damage

the
environment

Benefits of Organic Farming

1. Better taste and more nutrition

2. Reduces pesticide and chemical residues in the soil
3. Promoting biodiversity

4. Consumes less energy

5. Long-term stability

6._Frosion reduction and better water manaiement

7. Familiarity with techniques

Sfaw @dY & oner

1. g} Targ 3R 31f8e gt

ey & deane AR TaafAe aAst F HA AT §
g fafayar & semEr ¢ar

HH Foll T I FAT §

o feerar
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A e e
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Organic methods of disease control on plants include

Using sufficient planting distance

Better and pathogen-free seed planting.

Use of biosecurity and law to restrict movement within the farm
Selection of healthy and vigorous seeds

Adequate supply of nutrients

Plantini under favorable soil iH.
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Plant pathogens are forming a huge problem on the
economic and life stability. The important plant
pathogens include fungi, bacteria, viruses and
nematodes.

”e pan! pa! ogens cause I”e !ISGQSGS or |ea|, s!em, root,

vascular system and fruit. The plant pathogen attacks the plant by
using some mechanisms that are responsible for increasing the
disease and appearance the symptoms. The success in the
interaction between plant and plant pathogens is causing a full
infection that called a compatible interaction.

o it & JareieAsr 3MF 3T Shad Rar W v a7 goHEr
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Plant disease, an impairment of the normal state of a
plant that interrupts or modifies its vital functions. All
species of plants, wild and cultivated alike, are subject to
disease.

qreq T, wq‘?ﬁ@rmﬂ:m
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Plant Pathogens Cause Significant Losses

Phytopathogens represent a global threat to the production of food and crops,
causing devastating diseases that result in significant economic losses (Valdés et al.,
2017). At least 30—40% of the crop losses are caused by phytopathogenic infections
and represent $ 200 billion a year worldwide (Sawicka and Egbuna, 2019; FAO,
2020).

FROT Aol AhdTeT
gaT §
wrEAOtYed died IR BHEl & Icuea & AT
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s 7 yfa a¥ $ 200 Ffoys &1 yfafafte w=ar
¢ (wfde 3R weaar, 2019; vwwa, 2020)
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Fungus 1 fungi I =&l & Hddd Fas 1 Hthat
gl I Ueh Yo [ Gaildl Gitr 8 [See & gerd,
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Eukaryotic, heterotrophic and absorptive
organisms, which have cell walls, typically

Mycelium: Fungal vegetative body.
Hyphae: Individual branches of mycelium (singular = hypha)

Plasmodium: Amoeboid, multi-nucleate body produced by
slime molds

Spores: Reproductive bodies made of one or a few cells

reproduce asexually and/or sexually by
producing spo
reproductively by budding or non-
reproductively by hyphal tip elongation.
Somatic hyph;c.p .A:: P()r;i()n “)f('ﬁt c(‘)cn(])cy(iu (non-septate) hypha.

Small, generally

i microscopic, eukaryotic,
filamentous, spore-bearing

L' Lack chlorophyll

LI Cell walls contain chitin .
More similar to animals than .

LI plants

||| Extracellular digestion
>10,000 species are plant
pathogens

e Plant pathogens

e Human and animal pathogens (ring worm,
athlete’s foot)

e Hallucinogenic properties

e Decomposition of products (leather, glass)
e Assassinations — Claudius Caesar

e Molds and mildews

25




e Fungi that can cause
disease in plants

e Approximately 10,000
species of plant
pathogenic fungi.

o Representative of all
major taxon groups

Ergot of rye caused by Claviceps purpurea

White rust of Crucifers caused by Albugo candida

Peach leaf curl caused Taphrina deformans

26




Black rust of Wheat caused by Puccinia graminis tritici

Powdery mildew of cucurbits caused by Erysiphe cichoracearum

Wilt of pigeonpea caused Fusarium udum

5436336
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Stem gall of Coriander caused by Protomyces macrosporus

5361639

e &8 %

Early blight of potato caused by Alternaria solani

Tikka disease of ground nut caused by Cercospora personata
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Wilt of chickpea caused by Fusarium oxysporum f. sp. ciceri

Plant Pathogenic Bacteria

l® Dickeya, Liberibacter, Erwinia, Pectobacterium, Candidatus, Pantoea,
Agrobacterium, Pseudomonas, Ralsonia, Burkholderia, Acidovorax,
Xanthomonas, Clavibacter, Streptomyces, Xylella, Spiroplasma,

Phytoplasma, Brenneria, Lonsdale and Xylophilus (Agrios, 2005).

Bacteria
Sharor, SR, dHreror

SRR 1 B 3 sefare sharo, SFARar, Heroy alar ¥ dFARer qew, wwhe-

IR o S Al & off @MY dIdiawol & 999 8. I ofig gedl, &g A

HAIAG TR = Tollal & 3ATd & e { Tl &7, JFARAT g IATROT A Bl &
F e & 3 & 3eT IAT HAAST dl AHidl & 3ieT.

Bacteria are microscopic, single-celled prokaryotic organisms, without a
defined nucleus, that reproduce asexually by binary fission (one cell splitting
into two). They occur singly or in colonies of cells. Cell wall of bacteria is
made up of peptidoglycan.

Bacteria are classified into two main groups based on cell wall structure,
which can be determined by a simple staining procedure called the Gram
stain. Gram negative bacteria stain red or pink and Gram positive bacteria
stain purple. The difference in color is directly related to the chemical
composition and structure of their cell walls. The cells can be rod-shaped,
spherical, spiral-shaped or filamentous. Only a few of the latter are known to
cause diseases in plants. Most bacteria are motile and have whip-like flagella
that propel them through films of water.

29




Bacterial blight of rice caused by Xanthomonas oryzae pv. oryzae

OGA1262019

Citrus canker caused Xanthomonas axonopodis pv. citri

Tundu disease (Yellow ear rot) of wheat caused by combined action of a
nematode, Anguina tritici and a bacterium, Corynebacterium tritici
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Potato scab caused by Streptomyces scabies

Black leg of potato Erwinia spp

Bacterial Wilt of brinjal Psedomonas solancearum

Angular leaf spot of pumpkin Pseudomonas syringae pv. lachrymans
Bacterial Canker of mango Xanthomonas campestris pv.

Bacterial leaf blight: Xanthomonas oryzae pv. oryzae

Bacterial leaf streak Xanthomonas campestris p.v. oryzicola

Moko disease of Banana Pseudomonas solanacearum

Rhizome Rot or Tip Over Disease of Erwinia carotovora

Banana

Bacterial leaf spot on cauliflower: Pseudomonas syringae pv. maculicola

ICrown gall bacterium Agrobacterium tumefaciens causing crown gall on grape-vines

amwmtmaﬂtmmmmamm;g
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Viruses

3

A large group of submicroscopic infectious agents that
are usually regarded as nonliving extremely complex
molecules, that typically contain a protein coat
surrounding an RNA or DNA core of genetic material

but no semipermeable membrane, that are capable

of

growth and multiplication only in living cells, and that
cause various important diseases in humans, animals,

and plants
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e virus” is a filterable transmissible agent. In addition, it is
submicroscopic and the physical size of the most of animal

viruses ranges from 30 to 300 nm in diameter . Hence, a virus Some Plant Viruses
can be aptly said to be a “nanoparticle” in nature. e o e e e
O — T T R e ™
Tl Ll Destie i e

e On the other hand, a “virus” can be viewed as a molecular

complex constituted of the nucleic acids and the protein shells Tewoviridos Tobamovirus Wounds
that encompass the nucleic acids. The nucleic acids can be
either RNA or DNA. Although all living organisms on the globe o Pk sl \ lectoeas ond cenics

have a DNA genome, viruses are the only organisms, if you
may, that still employs RNA as genome. The role of protein
shells, also called capsids, is to protect the viral genome from

biochemical damage. In addition, some viruses have an e o ey DAL L @ faclioppes
envelope (ie, a lipid bilayer) that coats the capsids.

Structure of tobacco mosaic virus

vovn
et i,
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{\"MM
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coiled RNA protein subunits

S T
Virus symptoms on tomato
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Symptoms of virus infection on pepper: a) Yellowing

Cucumber mosaic Virus

Okra leat with yellow vein and severe leaf curling
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Wheat streak mosaic virus-infected wheat plants showing chlorotic
streaks (A) and mosaic symptoms (B) under field conditions.

Maize streak virus

g
S

(A) Necrotic spots on tomato leaves (Tomato torrado virus ToTV) (B) Interveinal chlorosis o
cucumber of criniviruses (C) sooty mold (D) Severe stunting and upward leaf curling b
begomoviruses, (E) Stunting, mottling and upward leaf curl of viruses resulting in viral-synergism (|
Interveinal chlorosis symptoms of criniviruses (G) Reduced plant turgidity which eventuall
o helms the nlant
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What are nematodes?

* The word nematode is derived from Greek words- Nema
- meaning thread and oides means resembling or forms.

* Nematodes are also known by different names such as
threadworms, roundworms, eelworms and nema.

* Nematodes constitute the largest group of animal kingdom

comprising 80-90% of all multicellular animals

These organisms are basically aquatic but have adapted

terrestrial habits.

Overall, plant-parasitic nematodes cause 21.3% crop losses
amounting to Rs. 102,039.79 million (1.58 billion USD)
annually; the losses in 19 horticultural crops were assessed
at Rs. 50,224.98 million, while for 11 field crops it was
estimated at Rs. 51,814.81 million.

HIHAT S8 I | Uh SR AT T3 &
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Nematodes are triploblastic,

bilaterally symmetrical, i
unsegmented, Gross Morphology l
pseudoceolomate invertebrates,
with four main hypodermal chords,
a triradiate oesophagus,
circum-oesophageal nerve ring,
and lacking specialized organs for
respiration and circulation;

they have tubular gonads

which open separately in females
but join alimentary canal in males
to open through a cloacal aperture.

Morphology and relative size of major

plant-parasitic nematodes
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Symptoms

» Affected plants are normally stunted and
eventually wilt and die.

» The most characteristic symptom is formation of
root galls (knots) and these can be seen with the
naked eye.

» Affected roots rot

Root-knot nematodes (Meloidogyne incognita
/M. javanica) Roots of severely attacked (left)

and healthy plant (right)..




MAJOR PLANT PARASITIC NEMATODES
OFECONOMIC IMPORTANCE

® Heterodera (Cyst nematodes): Female swollen or obese, lemon shaped, 300-600 um
in diameter with a distinct neck. Females produce several hundred eggs, and after

death, the female cuticle forms a protective cyst. Eggs retained within the cyst. Cysts

t nematode
because the greatly swollen, egg-filled adult female is referred to as the "cyst stage".
Male vermiform (i e, wormlike) found in soil. Juveniles vermiform 450-600 um
long. The genus has world-wide distribution, but not individual species.

® Major species: H. glycines, H. avenae, H. schachtii, H. trifolii, H. gottingiana, H.
cajani, H. zeae

® Globodera (Cyst nematodes): Similar to Heterodera but the cyst is globuse. Species
confined to the cooler places. Major species: G. rostochiensis, G. pallida, G.
tabacum.

® Meloidogyne (Root-knot nematodes): Female embedded in root tissue, globose, 0.5-
0.7 mm in diameter with slender neck. Male vermiform 1-2 mm long, free living in
soil. Juveniles slender, vermiform about 450 um long. Most of the females are
within the galls on the roots. World-wide distribution.

® Major species: M. arenaria, M. incognita, M. javanica, M. hapla, M. chitwoodi.

fAfad &7 & el i ST F FHEAE B FH A A

1.

2.
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Cultural Practices

Certainly cultural practices are invaluable in reducing plant disease losses.

1.
2.

3.

4.
5. Burning of crop residues- discouraged because of destruction of valuable organic matter and creation

6.
7.
8.

98

Rotation with unrelated crops- help to keep population of pathogens up to damaging numbers.
Fertilizer Usage-in general, nitrogen out of balance with other nutrients enhances foliage diseases.
Potash on the other hand reduce diseases.

Deep burial of crops-helps to control certain diseases by placing the organisms contained in the residue
at a depth where there is an oxygen deficiency.

Planting on a raised bed- this practice is advisable when growing leguminous crops.

of air pollution.
Time of seedling-has important bearing in disease prevention. Delayed planting of wheat will escape the
chances of wheat streak mosaic virus.

of plants-might serve as host reservoir of pathogens.
Volunteer plants-| harvested crops are often means for carrying disease organisms from one season to
the next.
Removal of diseased plants- help to reduce the spread of destructive diseases.

FrEFfaT gt e 8
AT HHA F WA MU WTTAH B I FT FIAERF T aF @A F Feg HT Bl
SRE ITAMIT- WH AR R, AGIol e dIYeh dedl & FY Heford  aeT Td & A9 1 serer gl
@0 3R dierer AR F FH Far
HHAT FT TG GHA- mm#ﬁ%asﬂﬁﬁmwwwmaﬂmﬁamﬁmm
STET 3iTerelisie T e g Bl

£

TF 3o §U faeaw W Auor- mmﬁmmwaﬁm#maaﬁﬂ%l
oA T A - FeAAA Ffd gerdt F e R ag FROT FalcaTed |
b W%mw%ﬁmﬁm{ﬁmmﬁlﬂgﬁ%aﬁﬁﬂgﬁmm

IEE B HIAEAT § FAT ST T
mmanmwm WISAH & A HSR F §T H FH F Tl ¢

Some methods are physical, i.e., they
depend on a physical factor such as heat
or cold. Examples are soil sterilization,
heat treatment of plant organs,
refrigeration, and radiations. Several
methods are chemical, i.e., they depend
on the use and action of a chemical
substance to reduce the pathogen.

Chemical Control

« Chemical control of plant diseases refers to
the use of variety of chemicals that have
been designed to conlrol plant diseases by
inhibiting the growth of or by killing the
disease-causing pathogens.

Types of Chemicals used
Bactericides (To control Bacteria)
Fungicides (To control Fungi)
Nematicides (To control Nematodes)
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S. No. | Name of Pesticide Consumption (MT, 2009-10)

e e Antibiotics can be bactericidal, which
Lo = means they Kkill bacteria, or they can
7| Malathion 173939 be bacteriostatic, which means they
i i e inhibit growth of bacteria but may not
o o L kill them. Two antibiotics that have

2| renoee B been widely used in agriculture in

14| Dmethoste 6% both plant and animal systems are
i = Streptomycin and

e - Oxytetracycline.

B | o o

Formulations of Pesticides

A

B

D

DF
E.EC
FL

RTU
SP
uLv

WDG

Aerosol

Bait

Dust

Dry flowable
Emulsifiable concentrate
Flowable

Granule
Microencapsulated
Pellet

Ready-to-use

Soluble powder
Ultra-low-volume concentrate
Wettable powder

Water-dispersible granule

Fumigant
Trade Name
Telone Il

Chlor-O-Pic
Telone C-17

Telone C-35

Telone EC

Non-fumigant
Trade Name

Vydate (L, C, LV)
Nimitz

Velum Prime
Mocap 15G

Mocap EC

Nematicides

Active Ingredient
1,3di

Toxic Activity

(1,3-D)

96.5-99%

73%1,3-D,17%

65% 1,3-D, 35%

1,3-D

Active Ingredient

Oxamyl

Fluensulfone

Fluopyram

Ethoprop

Ethoprop

Nematicide

Toxic Activity

Nematicide/Insecticide

Nematicide

Nematicide/Fungicide

Nematicide/Insecticide

Nematicide/Insecticide
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Microbial Biocontrol Agents

« Root architecture regulation
* Root and shoot length
« Plant vigor

Application Of Biocontrol Agents Visit

Integrated Pest Management

IPM is the careful consideration of all available pest control techniques
and subsequent integration of appropriate measures that discourage
the development of pest populations. It combines biological,
chemical, physical and crop specific (cultural) management
strategies and practices to grow healthy crops and minimize the
use of pesticides, reducing or minimizing risks posed by pesticides to
human health and the environment for sustainable pest management.

Integrated Pest Managment

Biological

Integrated
Pest
Management

Chemical

Cultural

The role of IPM in sustainable agriculture:
1.Applies sustainable pest control. IPM builds on ecosystem services such as pest
predation while protecting others, such as pollination. It also contributes to increased farm
productivity and food availability by reducing pre- and post-harvest crop losses.
2. Reduces pesticide residues. IPM contributes to food and water safety, as reducing the
amount of pesticides used in turn reduces residues in food, feed and fiber, and
environment.
3.Enhances ecosystem services. |IPM seeks to maintain the national crop ecosystem
balance. It conserves the underlying natural resource base (i.e. soil, water and biodiversity)
and enhances ecosystem services (i.e. pollination, healthy soils, diversity of species).
4.Increases income levels. IPM reduces production costs through reduced levels of
pesticide use. Higher quality crops (with less residues) can command better prices
in markets and contribute to increased farmer profitability.
5.Str th farmer k ledge. IPM promotes farmer stewardship, increases farmer

knowledge of ecosystem functioning adapted to their local context.

Rz F & mgdea Hr sgfawr

3. TRREARIRT & Vet H aorar
4.3 & TR HT dardm gl
5. fFATT AT & Aslgd T §
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PESTICIDE
Insecticides/Repellants/Pest Barriers
| Bacilius thuringiensis (Bt)
| Beawveria bassiana
| Boric Acid
| Cydia pomonella gramlosis
| Diatomaceous Earth
| Garlic
| Tnsecticidal Soap *
| Kaolin Clay
| Limonene

NON-TOXIC | Low ToxtcrTy | HIGHLY ToxIC

Neem *
‘Horticultural O **

| Pyrethrins ©

| Rotenone ©

| RyaniaRyanodine

| Sabadilla®

| Spinosad

Growth

Adjuvants
| Com Gluten
| Gibberellic Acid

—
|
| Horticultural Vinegar -=
Fungicides/Bactericides
Copper
| Copper Sulfate |
Lime Sulfur*, Sulfur =

How to make a Natural Pesticide

Some natural pesticide ingredients and the pests they repel:

Q‘ Marigold
-Ants
X - Caterpillars.
- Nematodes.
| Phytolacca SC e
- Caterpillars.
-Cutworms

Tomato leaves
- Caterpillars
- Cutworms

You can also try...

adding a few spoons of Paraffin to the
pesticide; sprinkling Wood Ash for sucking
insects, and fungus.

4 =
Chili Rs \\Q
-Ants A J“\
::Trfllhrs ‘i X/ \ Melia or Neem
Beetles - Banana weevils
Cutworms - Caterpillars

F - Fungal diseases

Onion orgaric (|
Aphlds / }

- Army worms .,“‘ >
-Caterpillars ,‘

You don't have to use all the ingredients. Each
©one works with some pests. You can make a natural
icide by usi 1 together.

Step by Step

How many ingredients do
you need?
With five liters of water use:

- bulhsonlnnlgmik

Why use organic pesticides?

Organic pesticides are pesticides made from natural materials, such as plants, minerals, or
microorganisms. They are used as an alternative to synthetic or chemical pesticides, which are
made from man-made chemicals.

There are several reasons why organic pesticides may be preferred over synthetic pesticides:

1. Safety: Organic pesticides are generally considered to be less toxic to humans and the
environment than synthetic pesticides. They are also less likely to cause harm to beneficial
insects, such as bees and butterflies.

2. Environmental Impact: Organic pesticides break down more quickly in the environment,
reducing the risk of long-term pollution. They also don't leave behind harmful chemical
residues on produce, which can be harmful to human health.

3. Sustainability: Organic farming methods promote sustainable agriculture and are better
for the environment than conventional chemical-based farming.

4. Residue: Organic pesticides don't leave behind harmful chemical residues on produce that can
be harmful to human health.

5. Cost: Organic pesticides may be more expensive than synthetic pesticides, but they often

require fewer applications to be effective.

PRI WifeT R TE? - What Is

Companion Planting In Hindi

ST fafiT dtul @Y TeB-ga & @ o foTY, Teb Hrel I ST @ at
T FRIfFE wiifen Fed €1 39 e oY fiave Bife (mixed
cropping) 3R §EIHIUT (intercropping) & AT F WY STHT STraT
21 {5 dtelY Y Ueb Frer 3T SAaT @ 3 BRI Wiy
(companion plants) P&d & HRFYA wifeT T ve BRa
3TeRvT ¢ft e wAifeT (three sisters planting) 2, form i
ol gersfre i, AT 3R TRl BT T TTe TIET Sfa 8
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PRI I b BRIS FTE? —
What Are The Benefits Of
Companion Planting In Hindi

37eTT-37 dte (different plants) @Y Ua |12l @ (grow
together) & M ¥ &€ a¥g & RIS B €: IR & Y, 3R
39 MET # e (Ant) B w2, A 9T (Mint) @Y @mas
I GTHRT 9T Hehd &1 THAUR (Lemongrass) 3R fgar
(citronella) tu oY Tas F1er @M & WeBR A€l 3d &1 M §
oide? (Lavender) FYAfaEal (bees) P IMHITd BT #1 50 a8
3FETT-3eT R (variety) % dtul B e e MET F @ Av
FRTFT AT (companion planting) & F %€ BIa& 81 &1
3718 B HIIel W TSR STefd 8

BIfFPRE B & geawr

B Y & fag srar
TRYGEART & GeBRT

T ¥ feres s g

firgh ¥ Argeiom Y W B AT
P STTE F STET WieH Y R qHT
gt &1 et ST

e aret il Y wERT e

O NGRS

Beass, Bush
Besss, Pole
Cabbage Family
Canots

Celery

Com

Cucumber

COMPANION PLANTING CHART

COMPANIONS INCOMPATIBLE
Tomato, Parsley, Basil
Mot Vegetables & Herb:

Lrih Pott,Carember Corn, Semmbery,Caey, Summerd
avory Osion
Com, Summer Savory, Radizh ‘Omson, Beets, Koblrabs,

Asomatic Herbs, Celery, Beets, Onion Fassily, Chamouile,  Dill Stawberries, Pole
Spisach, Chard Beass, Tomato

Englich Pes, Lemuce, Rovemary, Onson Famly, Sape, Tomsto Dl

Onion & Cabbage Famiies, Tomato, Busk Beses, Nostwrtum

Trich Potato, Baas, English P, Pumphic, Cocuasber, Squak | Tomato

Besss, Corn, English Pas, Sunflowers, Radich TNk Pende, Aveuta
Besns, Mrigold

Canot, Radich, Suawbeny, Cocumber

Baets, Camot Letrce, Cabbage Fammly, Swmoser Sxvory  Baass, Englich Pazs

Tomato, Asparagus

= Oxioa Family, Gladiolus,
Carots, Radih, Turmip, Cocusmber, Corn, Bazss S
Besns, Corn, Cabbage Family, Marigolds, Horseradich Puaiin Squh Tomso,
Com. Marigold e
Englich Pes, Nasttian, Lettuce, Cucumber R
Stawbenry, Faba Baan
Nasnutium, Com, Manigold i
Osion Famly, Nastwtium Mangold. Asparagus, Carot. Insh Potato, Feamel
Parcley, Cucumber Fertiaraiis
Bk e 1k Potao

PRI Wi B & SRE 37
Tdfad) A 9 — Mistakes To Avoid
While Doing Companion
Planting In Hindi

TSI B MET § BRI MERT dva gwa e Tafdal e e
J g A1fRT:

o {55 e &Y T AT H STE, W SR ues dat by
SR Bl €, 3% U A1 A @i | A $ ur-u o
feam ST, oY U 9 Uep-gER A UIwE dwl (Nutrients) &
forg eifrfeer wva €1

o o ey & g AT A I 81 B geiTeET Bt B,

3% WY U g O ASTENP 7 @I | SRy THTER 3 T HahE &

Y Y 7 Y, i 39 Heps B gRATH (earworms)

WIe T B FRITET B 81

37T G ST T R O e ¥ @t ST €, 3% U

R & TSI Tl GIAT A1feq | SRy @1 (onion) & qTel

o =7 e A i1 P Ui (beans plant) 31 F W &

R U &

Deficiency Chart of Micronutrients

Boron: Discoloration
of leaf buds. Breaking
and dropping of buds | A

Calcium: Plant dark green.
Tender leaves pale. Drying
starts from the tips.
Eventually leaf bunds die.

4

Sulphur: Leaves
light green. Veins | &~
Iran: Leaves pal.
!
[T No spots. Major
| veins green.
Manganese: Leaves
pale i color Veins | < Copper: Pae pink
and venules dark  between the veins.
green and reticuated Wittand drop.

Zine: Leaves pale,
narrow and short Veins.
dark green. Dark spots

on leaves and edges.

Molybdenum: Leaves light
green/ lemon yellow/ornge.
‘Spots on whole leaf except
veins. Sticky secretions
from under the leaf.
Magnesium: Paleness
from leaf edges. No spots.
Edges have cup shaped
folds. Leaves die and drop
in extreme deficiency.

Potassium: Small spots
on the tips, edges of pale
leaves. Spots tur rusty.
Folds at tips.

Phosphorus: Plant short
and dark green. In
extreme deficiencies tum
brown or black. Bronze
‘colour under the leat.

Nitrogen: Stunted growth.
Extremely pale color.
Upright leaves with light
green/yellowish Appear
burntin extreme deficiency.

4
4

‘THE COLOUR REPRESENTED ARE INDICATIVE.
THEY MAY VARY FROM PLANT TO PLANT
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sifaw @ Fa1 82
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Rhizobium biofertilizer

Rhizobium culture Noduleson Soybean Noduleson Pea
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1. Attachment of

Rhizobia to root
hairs in response
- I to flavonoids @S
V1e)
%—’/’B :f f:f'::: ) 4. Division of
l cells results in
2. Excretion of Nod thread SR
factors by bacterium (cellulosic
which promote root thread)
hairs curling Scleroidal layer
Bacteroids Developing vasculature Vasculature

= [ o> | e
i

._ S 52
Peribacteroid @“
membrane '~ BLZH 6. Nodule
5. Formation of maturation and
nodule primordium vasculature 7. Mature nitrogen
and bacteroid formation fixing nodule
defferentiation

dogRa Yo (FgadadREn) - s Aot & w15 ot FEa ¥ wE amgAsa ¥ eener 20-25 AT
W/ﬁ.mwm%lmmaﬁmﬁmmamﬁ%mﬂmm
urft ST ¥ SHET GANT U Y GHA H VUE F 7 R 91 10 AR fY ¥ & FAr S G@Far P
dAregRa darar gF A FaT ¥ IJvar AT FAC T FHR THE FAfadi Aeerd, SARARE, e
mﬁ%lmmmwaﬁww%%mﬁmﬁmmmmmﬁ
graﬁ#ma%aﬁﬁra TR e A it F wEReAs gur g ¥

co2 co2

S 2

“E“I Foliar
Bmma“ &ppluc-mnn

Plants

¢

Favour microbial habitat and
activity

* Increases stability, porosity & soil
structure, reduces heavy metal

Reduce Green House Gas
emission and improve
concentration Carbon Sequestration
+ Tncreases pH, nutrient content and

enhances soil properties

-

mmmmmﬁmﬁw$mwsﬁﬂa
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Ectoendomycorrhizae
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A thought for today

If we pollute the air, ater and soil that keep us alive and
well, and destroy the biodiversity that allows natural
systems to function, no amount of money will save us

DAVID SUZUKI
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T E =
Lithosphere — solid earth

Atmosphere — gases (the air)

Biosphere - all life

Hydrosphere — all water
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Oceans 96.5 (Saline)

Ice caps and Glaciers 1.725 (Fresh)
Groundwater 1.690 (Fresh 0.76, Saline 0.93)
Lakes 0.013(Fresh 0.007, Saline 0.006)
Inland seas 0.008 (Saline)

Soil moisture 0.0012 (Fresh)
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ANIMAL CRACKERS

Yeéar 2020 Statistics
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Indias thirst will groww. ..
In 2050. India’s Outstripping
water demand the total
projected to availability
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EEE RSO Joslfe Sty
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metres (bom) metres (bomd
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Total water India
gets fromm rain (o)D)

After
evaporation.
the natural
Unoff 2131

Evaporates

Based on Year 2020 Statis
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* INDIA

® 611 (72%)
° 62 (7%)
© 33 (3.9%)
© 70 (8.3%)
[ ]

* 2025 (843) BCM

T,
P — -

USA 2016
2050 (1,180)

Irrigation 807 (68.4%) 37.0%
Domestic 111 (9.4%) 12.6%
Power 70 (5.9%) 41.0%
Others 111 (9.4%)

Industry 5.2%
Aquaculture 2.5%
Mining 1.1%
Livestock 0.6%
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Traditional

Irrigation

RS & 37 ad*
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THE CLOUDS ARE 17’5 RAINING,
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