EASY METHOD FOR ASSESSING SOIL
ORGANIC - CARBON

On the spot soil fertility status assessment

STANDARD COLOR CHART

» Simple, easier, sensitive and less expensive method for qualitative
assessment (fertility status) of sail

. i ) Standard | Very | Low | Medium | High
* Kit components: Chemical “A”- Potassium permanganate (KMnO,) Color low | socC soC socC

5mM solution in distilled water SOC
Liquid “B”- Distilled water,
Standard colour chart

» Soil is shaken with solution of KMnO,

» Based on decrease in colour intensity of KMnO, status of Soil organic
carbon (SOC) is approximated on the basis of standard colour chart

* Eco-and userfriendly

» Evaluation of soil management practices (tillage, manure application and
crop rotation)

* B:Cratio< ¥2persample

* Quick andreliable method for organic carbon estimation

» Establishment cost of a small soil clinic: ¥ 5000/-
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BIO-PHOS - A NATIVE PHOSPHORUS
MOBILIZING ORGANISM

A possible alternative to external P application

* The organism is capable of solubilizing both unavailable inorganic (mineral) and
organic P

e Components: Pure spores of Chaetomium globosum (viable cell count CFU
10"-10° cell/g at 35°C, moisture content 30-40%)

Sticking solution
Absorbent material
* Recommended for all soil types
» Used as seed innoculant approximate dose 500 g/ha depending upon seed size

+ Expected yield increase: 16-25% (45-60 Kg SSP ha™)

» Biomass production increase: 15-22%

* Increase in seed P concentration: 32-35%

» B:C ratio 16:1

» External application of P fertilizer not needed

Large scale industrial establishment for production of Bio-Phos

» Estimated cost : 320 per Kg
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KIT FOR ASSESSING COMPOSTABILITY
OF FARM WASTE

Diagnostic kit effective in soil clinics

» Field diagnostic method for assessment of decomposability of farm waste
» Kit components: Reagent “A” - Distilled water

Reagent “B” - 2,3,5-Tetrazoliumchloride 3% w/v in alcohol
* Reagent B is added in the finely powdered form .
| Slowly decomposable

» Time taken in development of red colour indicates decomposability of waste

» Early production of more intense red colour indicates easier decomposability

Time (Hours)

* Improvement in crop yield by utilization of qualitatively better compost
» Simple and suitable for less skilled workers

e Suitable for soil clinics ¢ Moderately decomposable

* Less expensive

¢ Highly decomposable

» Estimated cost: ¥5/- per sample

INSTITUTE TECHNOLOGY MANAGEMENT UNIT
CENTRAL ARID ZONE RESEARCH INSTITUTE (CAZRI), JODHPUR

fobe #ar crellforeh 5 Bab ugiiell siqiloteh fobe

* W HA b [qUCT & B oq TGl (i

* UgE "TH: AN I
2,3,5— ST TIH  delRIgS 3 UfI9d YR /3Md+ Uchlgd H

o T fafe: W%Hﬁﬁﬁﬁv‘dﬂ%ﬂﬁ?ﬁ ST TR e ofTel 37 Id BT & |
fTaHT STee] T8RT Tl T Sea— 81T, I+ &1 erdr § &erT @re § gRRkdfdd
B I BT |

i Slowly decomposable

*  UIIHS Y I JER HHRE WIS S ST A ARG H GIR
* P I HHDI B ol A 3IR UG

Time (Hours)

Moderately decomposable

¢ Highly decomposable

TTeTel GrNf3rs! uderer sh1e
Bodla QIsF A STHUTA [WITATSA (HBToRY), NEAYI




BIO-FORMULATIONS FOR MANAGING
SOIL BORNE PLANT PATHOGENS

Potential biocontrol agents

» Effective against soil borne plant pathogens

e Maru Sena 1: Trichoderma harzianum based formulation effective against wilt
of cumin (40% loss) and dry root rot of legumes (60-65%) at 1kg ha™ mixed
with farm yard manure

e Maru Sena 2: Aspergillus versicolor (survives at >65°C in dry soils),
antagonistic to Fusarium oxysporum (causes wilt in cumin) to be used at 1 kg
ha" mixed with farm yard manure

* Maru Sena 3: Bacillus firmus, specific to Macrophomina phaseolina (causative
agent of root rot in legumes) used at the rate of 400 g ha”

» Estimated increase in export of cumin 30,000 ton and legume seeds 50,000 ton

» Eco-friendly, economical and effective

« Estimated cost/unit : ¥ 3,300/-
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NEEM PELLETS FOR THE CONTROL
OF TERMITES

An effective and eco-friendly solution for management of termites

Useful for control of termites in arid and semi-arid region

Preparation: Collection of neem fruits (June-August)
Depulped, dried & processed after 2-3 months

Fortified with 1% Eucalyptus ol
Contents: 20-30% Neem oil, 65-75% Cake, 0.1-0.2% Azadirachtin,

0.01% Nibin, 0.01-0.02% Nimbidin, 0.01% Nimbinin,
5.2% Nitrogen, 1% P,O;, 1.4% K,O

Prevents crop damage by termites (application @ 400-600 kg/ha)
Enrichment of soil with nutrients

Longer shelf life and remains effective for one year

Utilization of natural product

B:C ratio in arid legumes 1.8-2.1

Processing capacity: 40-60 Kg/hr

Broadcasted in June with wood sticks as attractants
Moth bean, mung bean and cowpea sown in July
Protected the crop from termite attack for entire season
Protected wood sticks till December

Cottage industry set up for farmers: ¥1,20,000/-
Pay back period: 1 year

Y V¥ vy
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NOVEL WEEDING TOOLS FOR
ARID REGION

Small step for reduction of human drudgery

* Improved single slot weeder (face width 90 mm and 130 mm) for arid region
* Pull requirement reduced (3.5 - 5.5 kgf)
+ Key components: Long wooden/bamboo handle

Small spade of high carbon steel with fastening hole
and cutting edge angle

A trapezoidal slot present in the blind face
» Field capacity varies from 0.13-0.15 ha/day

» Special design for operation by women and younger family members

e Minimization of human drudgery

» Higher crop production

» Cost of Production per unit: ¥ 200-220/-
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SEED DRILL FOR VARIOUS CROPS OF
ARID REGION

Ensuring good crop stand

* Improved multi-crop seed cum fertilizer drill with a seed pressing
device for arid region
+  Key components: Seed box with seed metering unit
An angle iron frame
Five furrow openers
A chain sprocket assembly
Fluted rollers

» Field capacity of the sowing device 0.63 ha/day

* Enhanced seed germination

* Uniform plant stand

» Sustains crop during moisture stress conditions
* Higher crop production

» Fixed type ground wheel (Width 100 mm) provides power to seed
metering system and controls seed depth

» Cost of Production per unit: ¥ 22,000-33,000/- per piece
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SEED DRILL FOR
SOWING ON FURROW SLANTS

Effective method for moisture retention and crust prevention

* A tractor drawn three furrows, multi-crop seed cum fertilizer drill
with a seed pressing device

» Specifically designed for seeds to be sown on the slant surfaces of
the furrow

+ Key components: Seed box with seed metering unit
An angle iron frame
Five furrow openers
A chain sprocket assembly
Fluted rollers

Prevents crust formation
» Higher crop production (30-70%)

» Created deep and wide furrows help in moisture retention and
check soil erosion

» Facilitates application of drip irrigation system more conveniently
and effectively

* Cost of Production per unit : ¥35,000-40,000/-

INSTITUTE TECHNOLOGY MANAGEMENT UNIT
CENTRAL ARID ZONE RESEARCH INSTITUTE (CAZRI), JODHPUR

BE P A UR JaA13 ag tol garg Il

Hal H otAl enRur vd uust I} Said g aidl atdr

ICAR

o diiaed T Jad gaex dferd A hel arell dgh¥ell gd1g Ud Sdvd
faevor g

o Bl B TAM R ISR B [y wu ¥ uRefoud
* W& °TH : dI5] AU 3PTg Jad Al diad

S <l BT S

U e IHIeTh

SToTR—a T AT

SERINER]

o g T g

* IR B SUTEH (30-70%)

o G TER TAT ORI H$ ATl UITERTT 3R J—&R0T Bl el H AID
3P GIH TF g9 T ¥ Je—d7 RiEng Sy & ST H§ Glaeree

e IATEH ANTd Ufd SHIs: T 35,000-40,000/-
TTeTel GrNf3rs! uderer sh1e
Pl U A ISTHETS HIATS (HToRY), NG




NON-TRACKING SOLAR COOKER

Save fuel for tomorrow

» A solar device for cooking food

* Gross dimensions 960 x 320 x 210 mm
* No tracking towards sun needed

- Easily fabricated by village artisan

* Four dishes prepared simultaneously

* COMPONENTS :Double walled boxes of galvanised steel and
aluminium sheet

Four aluminium/stainless steel boxes with lid
Double top glass cover
Reflector

* No adverse effect on health as smokeless boiling involved
» Saves conventional fuel and time
* Reduction in CO, emission

» Cost of Production per unit: ¥ 3,500/-
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SOLAR DRYER FOR VEGETABLES
AND FRUITS

Quality improvement through agro processing

+ Absorber area 1.14 m’

» Capacity 10.0 Kg per dryer

o Life 15 years

* Drying time 2 - 4 days

» Components: Ten serially inclined dryers

Each with galvanised steel box and two
stainless steel wire mesh trays
Pearl millet stem at the bottom
Glass top cover
- Easily fabricated by village artisan

* Minimization of post harvest losses of vegetables

* Encouragement for export of solar dried vegetables with export
potential

* Promotion of large scale agro processing industries

» Setting up of small scale industries

» Saves conventional fuel

» Cost of Production per unit: ¥ 6,000/-
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SOLAR CANDLE MACHINE

An eco-friendly device for cottage industry

* Gross dimensions 1060 x 750 x 200 mm

+ Absorbent area 0.5m’

» Loading capacity of wax 18.0 Kg

* Life 10 -15 years

» Components: Melting chamber Outer box
Glazing Kamani
Tilting controller Outlet

* Employment generation particularly in the rural areas
» Conservation of conventional fuel

» Keeps the environment clean

* Helps to combat desertification

» Safe and convenient

* Production cost per unit: ¥12,000/-(approx.)

» Pay back period: 2-3 years

INSTITUTE TECHNOLOGY MANAGEMENT UNIT
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SOLAR PV DUSTER / SPRAYER

A dual purpose eco-friendly handy equipment

A handy solar equipment for insecticides/pesticides spray

Capacity 0.7 ha/hr
Weight 6.5 Kg
Components: Photovoltaic (7.5 Wp PV) panel carrier

Maintenance free Storage battery
Compatible duster

ULV sprayer

lllumination kit

Prevention of harmful effects caused by dusting insecticide
powder manually

Eco-friendly device
Prevention of crop diseases
Domestic illumination during night

Cost of Production per unit: ¥4,500/-
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SOLAR COOKER FOR ANIMAL FEED

Eco-friendly support for ancilliary farm activity

INSTITUTE TECHNOLOGY MANAGEMENT UNIT
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Absorber area 1.0m?

Capacity 10.0 Kg feed per day
Life 15 years
. Cooking time 6 hours
Components: Body of clay, dung and pearl millet husk (insulator)

Absorber of galvanised steel sheet painted
with black board paint

Four Aluminium pans

Energy savings 3600 MJ/yr.

Conserves conventional fuel and time

. Reduction in CO, emission

Smokeless boiling produces no ill effect on health

Cost of Production per unit: ¥3,500/-
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VALUE ADDITION IN PEARL MILLET

An attempt to increase urban acceptability

Bajra Grain

» Use of Milling technology for conditioning of the grain
+ Followed by Baking technology for product development Cleaning(Pedal operated cleaner

Pearling (Pearler

» Production of 50 Kg biscuits per day Size reduction (Grain Mill

» Profitable for farmers (3200-350 per day) Blending @50% Suqar

»  Wider acceptability in this processed form in the urban area

Kneading (Milk & Baking Powder@50% &1%
* Pearled Bajra can be substituted for costlier wheat in different e s - -

preparations Rollina

*  Newer use of millet
. Moulding
» Pearled Bajra based product, can serve breakfast food or snack

Baking (Oven) 140-150°C 10-12 min.

» Production cost per unit : ¥1.15 lakhs Tempering

» Pay back period: 2% years

Pearled Bajra Biscuit
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SEGMENTED AONLA CANDY

An easy way to profitable utilization of aonla fruits

* Availability of nutrient and antioxidant rich aonla fruits (Emblica officinalis) in
the form of edible candy

* Preparation method easier and simple
* Aonla fruit varieties used: Krishna, Banarasi, Chakaiya, NA7 etc.

* \ery easy to consume, stone less and non-sticky

» Source of employment generation in rural areas, specially for women
» Profitable to both aonla cultivators as well as processing units
* B:C ratio 1.96 :1

» Production cost per unit : ¥1 lakh only
« Pay back period: 3 years
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VALUE ADDED PRODUCTS FROM
ALOE VERA

Effective skin care products

CRACK CREAM ALOE MOISTURIZER

Key components: Aloe juice, olive oil, glycerine, etc. * Main components: Aloe juice and olive oil
Highly effective for cracked feet, dry/dehydrated skin » Most suitable for normal/oily skin

Healing effect on skin lesions and cracks * Makes the skin texture smooth and shiny
Acts as a skin moisturizer and softener * Removes black spots formed due to cold

Production cost /100g : % 15/- * Production cost /100g : ¥15/-

INSTITUTE TECHNOLOGY MANAGEMENT UNIT
CENTRAL ARID ZONE RESEARCH INSTITUTE (CAZRI), JODHPUR
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VALUE ADDED PRODUCTS FROM

ALOE VERA

Novel edible products

ALOE CANDY

Main components: Aloe vera and sugar
The active ingredients are intact
Shelf life is more than six months at room temperature

Employment generation
Rich source of active polysaccharides
Can be consumed with bread

Production cost /100g : ¥62/-

* T 9P TIRUIST IR D
* fhg gcd e W& §

ALOE JELLY

Main components:
sweetener

The active ingredients are retained
Shelf life is improved
Low or Sugar free and can be consumed by diabetics

Aloe vera and sugar/non-sugar

Source of employment generation
Can be consumed in breakfast with bread

Production cost /100g :¥ 23/-

INSTITUTE TECHNOLOGY MANAGEMENT UNIT
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CENTRAL ARID ZONE RESEARCH INSTITUTE (CAZRI), JODHPUR
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INSTITUTE TECHNOLOGY MANAGEMENT UNIT
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PRODUCTION OF GUM-ARABIC FROM
ACACIA SENEGAL

Low cost high return technology

» Gum production on application of the Technology — 500 g (average) per tree

* A simple process of administration of gum inducing (ethephon) solution (4ml) of specific
concentration into the main stem of the tree through a small hole

* Gum exudation starts within 5 to 10 days and lasts up to 1-2 months
* Generally, in western Rajasthan treatment time starts from February and extends up to May

» The physico-chemical characteristics of the exuded gum conform to Indian Pharmacopoeia

* Low capital investment, high B:C ratio and low gestation period

* Eco-friendly technology

* Cost of treatment : 310 per tree
*  Gum production :500 g (average) per tree

» Current sale price of gum :¥100-300 per Kg

INSTITUTE TECHNOLOGY MANAGEMENT UNIT
CENTRAL ARID ZONE RESEARCH INSTITUTE (CAZRI), JODHPUR
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SUPPLEMENT FEED BLOCKS FOR
LIVESTOCK

A method of delivering critical nutrients

Preparation of locally available feed resources using simple gadgets fabricated locally

An appropriate means of self- delivery of critical nutrients to livestock maintained under arid

and semi-arid rangeland on dry grasses and crop residues

Improves production in the livestock

Nutritional deficiency imbalances checked

Increases milk yield in cows, buffaloes, goats and sheep

Increases food and water intake (appetite)

Micro-level Production of Mineral Nutrient Block

Total capital Total Working Total Value of Total profit
cost cost Production Produce
®) ®) ®) ®)
1.8 lakh 20t (10,000 blocks 3.5 lakh
Lo el (Z18/block) each of 2-Kg) (% 35/block) 0.95 lakh

INSTITUTE TECHNOLOGY MANAGEMENT UNIT
CENTRAL ARID ZONE RESEARCH INSTITUTE (CAZRI), JODHPUR

gQIeiet 8 U 3INMER dfcesnl

3NaQAh Ultch dcall b fAaaRur bl oab falér

© WY UY—ATER AAEF] & HST07 Teh] T ARIRer I3 & SUANT HR IY—ATER dieh
BT GIHAT H IaTEH

o JEI G JUT B AN W YoldTel Y&k Ud Ag—Yh &l & Ul gRI
3ffIaITaed e I Tedl Dl I TSV PRI BT FIHTH SUT

*  UYEA B SHTGHAT H GUR

o RIS UM dcdl & 91T DI gfel

o T, HY, IH AT Wl B G SUTa 1 i
o I TAT UM & Ha () H gl

o G YIS IMER dfehl BT FeH WY GRS IcATEH

EI Sl Eagicap] A ESICE ] IATE B HA A
AT GG GG (%)
) ®) (%)

1.8 A 20 <4 35 oG
075 ¢re (z18 ufa afeea) | (10000 afecear uf 2 f5am)| (335 ufar afeea) 095 e

HEeTal Qenf3rep! uderst 61
Bodla QIF AT ISTHUTA HIATSA (HBToRY), NAYI




VALUE ADDED GOAT MILK PRODUCTS

Odour free, flavoured edibles

Kulfee: Goat milk concentrated with Jaiphal, and freezed
Paneer: Milk boiled, curdled with citric acid granules

Whey drink: Whey boiled, ingredients mixed, and flavoured
Removal of goatee odour from goat milk

Goat milk is a rich natural food with vitamins, minerals, casein proteins, high
concentration of medium chain fatty acids

Better digestibility in comparison to milk of cow
Additional source of income for the farmers

Products B:C Ratio Cost Price Selling Price

() )
Kulfee 1.67:1 6 per piece 10 per piece
Paneer and 1.4:1 107 (1 Kg Paneer 150/- per Kg Paneer
flavoured Whey drink +30 glasses Whey drink)

INSTITUTE TECHNOLOGY MANAGEMENT UNIT
CENTRAL ARID ZONE RESEARCH INSTITUTE (CAZRI), JODHPUR
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