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ow Do The Plants Gro

.

at they eat?

at they drink?

)O they eat junk food
here from they geft their food
they absorb
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acronutrients & it's sourc

cronutrients are Element
eded in relatively Oxygen
ge amounts by plants.  Hydrogen

el Carbon
{ Nitrogen
Phosphorus
Sulfur
Potassium

Calcium

Magnesium
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sential Elements Needed for C
Production

ents From The Atmosphere
, O, Hand N (all constitutive)
hese represent 92 to 98 % of a plant’s dry weight |
ents From The Sail (2-5%, plant's dry wt.) {

elve vital elements of which two are non-constitutive- K ©
d ten are constitutive- P, B, Ca, Mg, S, Fe, Mn, Mo, Cu @
teen elements needed in traces: 4 non-constitutive —
s; 14 constitutive - - Co, |, Sr, Ba, Al, V, Sn, Ni, Cr, Be, E

Source: Bourguignon

Required: To internalize these basics into our conduct of research and education programs.
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The Soil Food Web

Protozoa

and dllm': e
metabolites from plant
arllr:als.and mlagli:s.s' Bacteria

First trophiclevel: ~ Second trophic level:  Third trophic level:  Fourth trophic level:  Fifth & higher
Photosynthesizers Decomposing Mutualists  Shredders Higher level predators trophic level:

Pathogens, Parasites Predators Higher level predators
Root-feeders - Grazers
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s Enormous Numbers of Living
o of Undisturbed Native Soil ma
Organisms N
Bacteria 200 billic
Protozoa 20 millio
Fungi 100,000
Nematods 100,00(
Arthropods 50,00
.' ':\'
PR
8. Crab (S pairs of legx) y _\§ o '.'J' ,/t‘ % ; %"
NASBRNIBIBEY Z2 o \\’ &,
"/ C. Cemtipede(] pair of legs r.:::::::::’ = "_ ? ( f, ’ "

Buineizal 12000 OF astwate svalved 1n the Sy Arthrope
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ant Nuftrition Tree
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he essential elements..

at are they .

e essenfial elements must be in forms usc
Oy plants and concentration optimum for g
growth

2re must be proper balance

> much of one element may hamper
other

ment which is in short supply v
th of plants
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MG Na S are also added through fe
rain water.

are commonly supplied to the soils
anure or fertilizer.

or or Trace elements are mostly available f
ils in small quantities.

may be deficient in sandy soils, organic
alkaline soils.

ange from 5 ppm o 50,000 ppm.
OUS cropping may make a soil de




Element
Manganese
Copper

Zinc
Molybdenum

oron




Janic matter plays a crucial role in supplying
2nts

nd P are almost always present in very small
antities

2 proportfion are held in combinations unavailal
dlants

olenty but mostly in unavailable form Calcium
2sium shows great variation

s usually plenty in soils
is mostly fixed in unavailable forr
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Story Of Nitrogen Which Is Tc
By Plants In Large Quantitie
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© 2008 Paul Billiet


http://www.saburchill.com/IBbiology/bio_hp.html

g LLL-;!LJJ
"~ Loka Kalyan Parishad

are recycled via

Plant

T T T T pI’Otein

Nitrification

NI
frification

© 2008 Paul Billiet


http://www.saburchill.com/IBbiology/bio_hp.html
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Organic Nitrogen is converte
Inorganic Nitrogen

rogen enters the soil through the decompo
orotein in dead organic matter

first process is called ammonification

Proteins >>>Amino acids>>> NH,

© 2008 Paul Billiet


http://www.saburchill.com/IBbiology/bio_hp.html

i
Loka kqtyum Parishad
yen from the atmo

Aimosp = Atmospheric Nitrog
. 4000 000 000 Gt

BIOlOQICOl
fixation

’5‘

7

Soil organic
nitfrogen

Root uptake

/

Nitrate NO4-
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The nitrogen fixers

obacteria are nitrogen fixers that also fix cc¢
2se are photosynthetic)

zobium bacteria are mutualistic with certain ¢
2s €.9. Legumes
Jrow in root nodules

ter are bacteria associated with
hizosphere) of plants in gra

© 2008 Paul Billiet


http://www.saburchill.com/IBbiology/bio_hp.html
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Biological nitrogen fixation most efficient
process by legumes

Alafalfa (Medicago Sativa)
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Dss of N by ammonificatic

om alkaline soils pH 8.5
zh temperature

zh humidity
may happen
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ifrogen

4 000 000 000 Gt

- Atmospheric N

)

Plant protein
3500 Gt

Biological

fixation

ODWS


http://www.saburchill.com/IBbiology/bio_hp.html

gt
LY 14

Loka Kalyan Pasishad




‘» 4.

duig’
0

Loka Kalyan Parishad

Story of Potassium

s an essential element which is required for
ripening of seed apart from strong
elopment.

ances excess amount of N application
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How K- behaves in sail

e total amount only a fraction can be im
2d by plants

exists in 3 forms

//Unovciloble K \\

available form Readily availak
form
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The unavailable form is around 20-98 % of the total soill
K

The slowly available form 1-10 %
Readily available formis only 0.1 =2 %

The unavailable form gradually decompose and

release K ion which may
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Phosphorus — a problem element

Content may be high but availability may be very low

As water soluble P which the plants can take are very low

at any fime.
P does not leach out like N and it gets fixed

Therefore addition thru fertilizers or manures application is

required for crop growth
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Forms of soil Potash

an be organic or inorganic
ganic P is in humus or other organic materials
drganic in combination with Fe, Al, Ca, Fl

se are very slightly soluble- hence no use to

P is much higher than organic frc
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aken by plants as solul

ants absorb as primary or secondary ¢
osphate ion

2 PO 4- or HPO4 -

e absorption site is the root tip
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Organic P

well understood

pounds are Phospolipids, Nucleic acids, Inositc

ates

clear process like Nitrogen
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pH and P

s has intimate relationship
acid soils Fe and Al compounds will form with P
dering it insoluble

aline soils- Ca and Mg compounds will form
ble P

availability is between 6-7 pH, plants take nr
di-calcium phosphate

as “P" fixation
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Nitrogen

ckest effect
2Cts the vegetative growth
2P green color of leaves
pness of grain

=2ases protein %

ates absorption of other elements

iency will resulf in stunted growth, restrict root
will furn yellowish and tend to drop off

y will delay maturation, weakens
e and pest delay flowering
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portance of Phospho

e pronounced effect on plant growth
important for N fixation in legumes
division

2ring, fruiting and seed formation

) maturation

elopment Strength of straw in cerec
y forages and vegetables
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tance of Potassium in plant g

2neral tone and vigor of plant growth
3sistance to certain diseases

ong roof system

ounteracts excess N effect and Exerts a balanc

ect

tial for photosynthesis and starch formatic
formation in cereals
- appear dry and scorched at it
Vloroftic
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Role of Ca, Mg and Sulphur

ium - Deficiency of Calcium results in terminal
lure or root development. Ca has immense role
gintaining soil pH, hence availability of elements
= soil is acidic ( ph lower than 5.5 ) Plant gro
yffected, protein synthesis is affected

agnesium - Is part of chlorophyll molecule
ects Photosynthesis. Symptoms first appear in Ic

— Usually plenty in soil. Growth is retarde
ophyll, required for N fixation by bacter
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Role of micro elements

Functions in higher plant

Chlorophyll synthesis

Carbohydrate and protein metabolism
Formation of carotene, riboflavin, ascorbic
Symbiotic N fixation, protein synthesis

Root and top growth, helps N fixation
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NADEP COMPOST
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MAHILA KISAN SASHAKTIKARAN PARIYOJANA
(A Joint venture Project of Govt. of W.B & Govt. of Indig)
Mahila Kisan Bio Fertilizer

NADEP COMPOST

Ingredient/Material used : Cow dung , Cow Urine , Available decomposed
green leaf & waste materials i.e. Kitchen Waste / Municipal waste etc., Good
Soil, Water

Dose: Broadcasting method at the fime of land preparation or, at the time of
vegetative & reproductive growth stages of existing Crops (Cereals, Pulses & Ol
seeds, Plantation Crops, Spices, Vegetables etc.)

Rate : Rs. 75.00 (MSP) Date of packing :
Packing size : 5 Kg.

Produced & Marketed By :
Address :
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Preparation of Bio Pesticides

Liquid Manure
like Agnastram,
Brabhastram,
Neemastram,
Sangarak,
Panchagabyaq,
Amritgjal,
Sanjeevak,

ok TS \ Jeebamruth etc.
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Amritajal

ater - 10 litre

ow-urine - 1 lifre

h Cow-dung - 2 Kg.
ses — 100-200 gm.
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Amritajal

Ingredient/Material used : Water, Cow urine, Fresh Cow dung, Molasses etc.

Dose: Spraying method at the time of vegetative & reproductive growth
stages of existing Crops (Cereals, Pulses & QOil seeds, Plantation Crops,

Spices, Vegetables etc.) / 5-10 ml. per litre of water.

Rate : Rs. 75.00 (MSP) Date of packing :

Packing size : 1 lit.

Produced & Marketed By :
Address :
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Jeevamrith

ater-20 litre

ow-urine-2 litre
esh Cow-dung- 2 Kg.
es dust-200 gm.
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Neemastram

rial used : Dry Neem leaf dust, Chilli Powder, Turmeric F

2 gm. Per Kg. seed at the time of Packing (Cereals, Pulses & Oil
on Crops, Spices, Vegetable Seeds etc.).

100.00 (MSP) :
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Neemastram

Neem Leaf paste-5Kg. &

Cowe-urine-5 litre

esh Cow-dung- 2 Kg. .
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MAHILA KISAN SASHAKTIKARAN PARIYOJANA
(A Joint venture Project of Govt. of W.B & Govt. of Indig)
Mahila Kisan Bio Fertilizer

NEEMASTRAM

Ingredient/Material used : Neem (Azadirachta indica) leaf extracts ,Cow urine,
Fresh Cow dung etc.

Dose: Spraying method at the time of pest & diseases infection of vegetative &
reproductive growth stages of existing Crops (Cereals, Pulses & Oil seeds,
Plantation Crops, Spices, Vegetables etc.) / 3-5 ml. per litre of water.

Rate : Rs. 150.00 (MSP) Date of packing :
Packing size : 100 ml.

Produced & Marketed By :
Address :
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Brambhastra

Neem Leaf Paste-3 Kg. § i
Cow-urine-10 litre
Papaya Leaf Paste-2 Kg. i\

4 Toie g

Guava Leaf Paste-2 Kg.

Bedana Leaf paste-2 Kg.
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Sanjeevak

ater-3 litre

ow-urine-1 litre
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Agnayastra

onkolmi Leaf Paste-1 Kg.

hill- 500 gm. &

arlic- 500 gm. 4

-
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Panchyagabya

Cow-dung liquid- 4 litre
Cow-dung-1 Kg.
Cow urine-3-4 Litre
Cow milk- 2 litre
ow-curd- 2 litre
ow Ghee- 1 Kg.
lases-250 gm.

2n Coconut-1 piece
- 6 pieces
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Uddipak
5 *

Subabul Leaf paste-4 Kg. i

Cow dung-20 Liter

Fresh Water — 20 litre

oW urine- 4 litre
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Sanharak

eem Leaf Paste-2 Kg. %

hill- 100 gm. ~ ¢
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