“Novel Mechanized Priming Technology using
Sugarcane Sett Treatment Device to protect
Seed and Crop Health”
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‘Sugarcane Sett Treatment Device’



Mechanized Priming Technology CONTENTS.

Formulation of Technology

by developing prototype. Technology protection

dissemination and adoption by

Validation of prototype for
» F factories and Entrepreneurs.

effective delivery of various
inputs.
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Conceptualization of Development and validation Technology ahead.

the technology. of Sett Treatment Device
under field conditions.



Fungal Diseases in Sugarcane

SUGARCANE DISEASES.

Diseases in Sugarcane

Invariably planting material serves as primary
source for spread of all the diseases.




DISEASE MANAGEMENT TECHNOLOGIES IN SUGARCANE

Management of bacterial and
phytoplasm Diseases — Management of viral diseases by

Thermotherapy Meristem culture and virus indexing

Management of fungal diseases
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Hot Water treatment

Aerated steam therapy
RSD & GSD

Biocontrol agents



THE PROBLEM.

Farmer's practice Recommended practice Practical Application ?

Most of the farmers do not Overnight soaking of setts. Bigger container and more
give pre treatment. quantity of fungicide.

Some of them follow only ~ (due to voluminous material)
30 min to Thr dipping.



MECHANISED SYSTEM PROTOTYPE.

Uptake
Efffectiveness

Vacuum Level
Duration




VALIDATION OF PROTOTYPE.
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FIELD STUDY ON EFFICACY OF MECHANIZED SETT TREATMENT
AGAINST SOIL-BORNE INOCULUM OF RED ROT.

OVERNIGHT SOAKING MECHANIZED TREATMENT
Chemical Chemical
3900 g 260 g
Cost TS T 2 T N TR A e B : Water
Rs. 4875 e o e _ 200 |
Time Nl e b | Cost
~T18 10 24 hrs Rs. 326
Time (with 2 units)
3 hrs (10 times)




Patent on "Rapid treatment for planting materials of sugarcane and other

vegetatively propagated crops” - Filing, Publishing, Awarding (2011 — 2024)

(12) PATENT APPLICATION PUBLICATION 21) Application No 3323 CHE2011 A hewicm
(19) INDIA m vy
22) Date of iling of Application 26092011 (43) Publication Date 21062013
APPLICATION NUMBER
(54) Title of the imveation - RAPID TREATMENT FOR PLANTING MATERIALS OF SUGARCANE AND OTHER
VEGETATIVELY PROPAGATED CROPS APPLICATION Tvot
DATE OF FILING
. _ . A|(71)Name of Applicant : APPLICANT NAME
(51) Internationa classification ADINE 1 INDIAN COUNCIL OF AGRICULTURAL
(31) Priority Document No \‘\ RESEARCH TITLE OF INVENTION
g;;m'-‘o"m" o Nn | Adtess of Appicast SUGARCANE BREEDING
P ]lll.l‘b e NA i%mg :)‘?:.B:TORE - 641 007 Tanul Nadu Inda FIELD OF INVENTION
Filing Date NA | - ' E-MAIL (As Per Rec
7 e o o Y ety =
Addition ; a |’ A VOWAN, ADDTIONAL-EMAIL (As Per Record)
“”';‘::g'g'  Applcation Newher :: $PURUSHOTHAMAN PADMANABAN e
: L ne
(62) Divisional to Application Number NA | DAMALRAJRAMESHSUNDAR '
Fiiag Dae N4 | SKUPPUSAMY HARI P——
1 GVELUSAMY JAYAKUMAR
o REQUEST FOR EXAMINATION DATE
This nvention refates to a novel mechanzed method for effective mmpregnation of any agrochemucals and/or microor gamsas and PUBLICATION DATE (U/S 11A)
other substances mto sugarcane planting matenals viz, smgle’ two' theee budded setts and bud chups for protection from diseases/
FIRST EXAMINATION REPORT DATE

pests and improvement of plant growth This method is suitable for any plantag maternal kke stem cuttings, rhizomes, bulbs and
tubers of differeat vegetatively propagated crops. Thes method uses vacuum, temperanure and agitaton at different levels
wdvidually or m combusation. This method of seft treatment 1 2 novel method over conveatonal method of seft soakmng This
method has advantages vz, mechanized operation, rapidity, effectiveness, amenable for large scale application, capable of
delivening more than ope agrochemncal’ mucrobes. unsform impregnation of agrochemical mucroorganssms 1nto seed materal
possibulity to combme physical and chemucal method of treatment and lesser requirement of agrochemucal.

Published - 2013; FER issued — 2018:
2022 — NBA submitted; Hearing Over

The Patent Office Journal 21/06/2013

Technology Patent awarded in 2024

3323CHE20M

ORDINARY APPLICATION

26/09/2011

INDUAN COUNCIL OF AGRICULTURAL RESEARCH

RAPID TREATMENT FOR PLANTING MATERIALS OF SUGARCANE AND
OTHER VEGETATIVELY PROPAGATED CROPS

BIOTECHNOLOGY

vi3yS2in@yahoo com

NA

052032015
2170672013
26N22018

14785



SR « Simple
' " « Rapid - 15 — 30 min.

 Effective with uniformity

ICAR-SBI . . :

« Economical — less quantity of inputs
& % * Ecofriendly —repeated use

* Practically feasible

ICAR-CIAE g5
> * Amenable for large scale application

« Able to deliver many inputs at a time

 Protects sugarcane setts from biotic
and abiotic stress.

.

<+ Adopted by Sugar factories and Entrepreneurs for
Healthy Nursery & Disease Management,

Different types of Sugarcane Sett Treatment Device developed
against Conventional overnight soaking



VALIDATION OF MECHANIZED SETT TREATMENT IN FACTORY AREAS.

=

ONNENTION A
CONVENTIONA




Evaluation of fungicides and
microbes for red rot management
by different delivery methods.

Red Rot Incidence Percent.
30thday ! 60thday [l 90th day

Sett treat Sett treat + TM Sett treat + Ino Control Un-ino control
drip Pseudo drip

Inoculated Control Mechanized sett treatment +
drip (TM) /
P. fluorescens - 90 DAP

Evaluation of fungicide for smut
management by different
delivery methods.

Control - Healthy Control - Infected

Mechanized treatment = Mechanized treatment +
Propiconazole—100 ppm Spray
Propiconazole—100 ppm



Efficacy of mechanized sett treatment in STD with chemicals/
Bioagents for the management of Red rot
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Licensee — 1
-2016

Licensee — 2
- 2020

ADRINNOVATE - 2020

‘ ’4, MR TR Woyiviribuive

h GOVERNVENT OF DI DEPARTMENT OF
w P — 7, AGRICULTURAL RESEARCH AND EDUCATION
.o MINSTRY OF AGRCLLTVAE AND FARVERS WELSARE

Foms  Available Techaelogy

Sugarcane Sett Treatment Device

Batkground:

Sugarcane © 3 magr industnal crop of the comntry grown n ot 4.7 miien
Pectarss ® both tepcd aad sbdrepical regens. Under vanos Chmatc
conditons, it & subjezted to 3 numbes of biotic and abietic strese dumng s
growth, E¥ective managament of any stress is sssociated with practicabiity of
managanent practice, For most of the managament of dseases, seed tragtment
plays magor role for easy, affactive, sconomcal and rapd methed of delyedng
apechencals’ mcrobes, As sugircane s propagated aly by vegetatve means,
doa3%e prodiem in the seed canes affacts crep heath, However breating
Sugarcane seits that are required i large volumes for Seid planting 5 amost
mprachcdl doe to R hogh wolime and beger panod of sodkng, Bence 3
prachcaly feasbie, rapud and effective delvery system davng long-term effects
with prevented/ protective prncples in B integated nanagimant systen
nqured under feld condibons. Al these factors fom the base for the prasent mvention on mechanzed neass of sett
treatment 0 sugarcans which has beas speciically tested for dsease management with fungeides) mcrobes ad vaidated
for producing healthy nursiy wth vanous age-nputs, Technokgy Detals:

This inventon relates o 2 novel methed for effectve mpragnation of agrochamicals andfer mcrooegansns and other 2
inputs into segarcine plisbng matenals vz, sngle/ two/ three budded satts aad bud chigs for protection Fom dsaases/
pests and improvensnt of plant growth. Ths device works undés the prncpie of negative présiurs o vaoum niiraton,
Thes mackanized means of sett beatmant is 3 novel methad over Comvenbional mathod of satt sosieng. Also, ths methed 5
satabls for dfferant plasting matenals le sten cuttings, Macmes, bubds and tubars of different vegatatively propagsted
crops. The method has saverd advantages vz, mechaned oparation, rapidty, effectivensss, amenable fir lrge sca
wpicabon, capable of devedeg more than  ne  agochemcall mcrobe, wnform  mpregabon  of
apochencalimorosrgnsts Mo soed matend, posshity o combng physicdl and chemcal methed of treatmint and
lesser requrament of agpochencal 35 compared 1o Comventend soadeg. Also, there i nd Smidr technology o ent
avakabie for companeen.

Commercialization of the technology in 2016 from the institute
and through Agrinnovate, 2020



ROLE OF SETT TREATMENT FOR

HEALTHY NURSERY PROGRAMME. . 7.

1st Quality and 2nd Quality Treatment / No of Settlings
n

100
80
60
40

20

T1 - Carbendazim - 0.05% + Fipronil - 0.05 % + Urea - 0.05 % + ZnSo4 - 0.05% + FeSo4 - 0.05%
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LA P
:::::::"‘ ="l T2-Carbendazim - 0.1% + Fipronil - 0.1 % + Urea- 0.1 % + ZnSo4 - 0.1% + FeSo4 - 0.1%
QR EAR e T3 -T1 + Liquid biofertilizers - 0.05%;

T4-T3 + Humic acid-0.17%
» T5-Control




Application of Mechanized priming technology to protect Seed and Crop Health

»
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Treated with nursery inputs Untreated

Treating single bud setts with Fungicide + Insecticide + Urea +ZnS0O4 + FeSO4



Performance of settlings from mechanized sett treatment against pokkah boeng
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Efficacy of sett treatment with nursery inputs
against pokkah boeng and mealy bug —
4th month crop Co 11015



Integrated Management of Sugarcane Red rot
under sub-tropical - Mankapur, BCSM, UP (2023-24)

T1 T2 C
Mechanized No. of
sett treatment | germination |shoots/ |tillers/ Yield
followed by Meter tons/ ha
drenching
T1 Thiophanate 83.5% 3.7 12.4 97.4
methyl 17.6%

T2 Thiophanate

thyl + -
Pmaeeni»tl)acillus 83.0% 3.2 14.9 106.5
- o ' < 28.6%
alvei
Control 65.7% 2.5 8.9

82.8




Demo plot on integrated management
of red rot in Sub-tropical region
Akbarpur, BCSM, UP (2024-25)




Integrated Management of Sugarcane
Red rot

eSelection of healthy disease free planting material

eMechanized sett treatment with Thiophanate methyl
(TPM) at 1000 ppm (0.1%) or TPM at 500 ppm + 0.5%
Paenibacillus alvei before planting

eSoil drenching or drip delivery of TPM at 0.1% alone or
TPM at 500 ppm + 0.5% Paenibacillus alvei between 60 to
90 DAP

oIf needed, foliar spray with TPM at 0.1% 90 DAP

eSecondary application of fungicide could be continued
further by drip delivery/ drone spray frequently during
conducive conditions to avoid secondary spread of red
rot.

eSoil application of Trichoderma will give additional
protection and improve the growth of the crop

ICAR-CS-5BI-Technology-2024-068
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INDIAN COUNCIL OF AGRICULTURAL RESEARCH

Certified that

Dr. P. Malathi
(Lead Developer)

Associate Developers
Dr. R. Viswanathan
Dr. A. Ramesh Sundar

of

ICAR-Sugarcane Breeding Institute (SBI)
Coimbatore

has developed the technology

Integrated management of
red rot in Sugarcane

16th July, 2024
New Delhi

%j,z‘f’( Wea ﬁﬂr—a’

(D.K. Yadava) (Tilak Raj Sharma)
Assistant Director General (Seed) Deputy Director General (Crop Science)




Dissemination of the Technology State Level: NADP-RKVY
National Level: AICRP & NFSM

\

AICRP : Confirmed Management of
fungal diseases and Healthy Nursery
L Programme -2021-2024 — 13 AICRP

< Centers under 4 Zones

g~
A

NFSM: Centrally Sponsored National
Food Security and Nutrient Mission



DISSEMINATION OF TECHNOOGY - State wise

Mechanized priming of planting material and technology
popularization for revival of sugarcane productivity in Tamil Nadu
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Sugar Mills 2022-23 &




Subsidy of 40-50% granted under SMAM-Operational Guidelines — 2024
By Ministry of Agriculture and Farmers Welfare, New Delhi

Type of &gn:ullur:d Machms:rjr

Anncxure-I

Pattern of Assistance and Maximum Permissible Subsidy

Tractors
(i) Tractor

WL Jup o

il Tractor

i) Tra

vl Tractor

20 FTO HP|
WD {up o ?-'n 'r“‘"ﬁ_lﬁ-l
etor WD {abhve

and up to 48 PTH L HF
T, ”'L' = :-l"'"":' _r|.:|_,||
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[l Tracto

HE

[wiii) Tractor 2 WD
HF)

Pawer Tillers

(i} Pawer Tiller {8 BHP and up tw 11

| BHP]

1 I Povresr Tillet r"lI'Jl:'u.-'l‘ 11 EH“"

"-'l. e afl FTC

Cn mhbine Hawcste 5

H Combine farvester |:L.-:I'I-
propelled|

lii) Combine Harvesio

| For 8C, 8T, Emall & For other Imutf;ic:a-;f
| Marginal farmers, Women
and NE States bheneflelary |
| Maximum Pattern of | Maximum Pattern of
Permissible Asgistance Permigsible Agsistance
subsidy per subsidy per
Machinef | Machine, |
Equipment per Equipment
beneficiary [Rs per
in Lakhs) beneficiary
[Ra. im
" = Lakhs) -
?III’I :;h'!-..- 1.0 ._I,":r.?'
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(v) Tracter 2WD {above 40 PTO HP
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C e e B Ay e . | | !
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L. = LS s “'L-:'”‘
(i) Powered Kinapsecl 3 R B L r3a FLN
sprayer | Power CQperated
sprayer (Capacity &bowve 12 | &
litres): { = 04,75 to 1.0 hp
| _enainel
{vii] Powercd Knapsack .10 5055 0.08 +0%%
sporayeaer ) Poweoer Opoerated
sprayer (capacily above 16
littes [~ 1.0V hp enging I
(wiii) Powered Knapsacis Mist blower 010 B 0.0 TLi%G
sprayer cum Duster (= 1.0 By
-:n_ﬂll.lrl P o )
i) Trackor Operated SOrEyer @i . 38 EG9 T TR
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| (iv] Solar insect trap —= 0.0 Lk 0, 032 3005
|"H.';-:I‘_- s G L l':|.ll'r||IrI|| Elomtrostm i R "_.'.-'.I SN "'.;':'I' |:."':-"
|_:l}-_ll] Ill:rlll_.r_i_:_:r.' r (& T} [y ERLd T ==
[=cwrib) SEebF-raropesiiect POEn gooumel TR " - - ST
Lo L e TR TR e | PRGOS L e )
| (i Frmecbtor rmsmgiteel _,_-Il'i:-“ I - b PR I ves ¥ T W
S O E iy ey rrrEs kv .
Fogo | 32
[HE]] SEUWLOSLEIN IjecLor 10r LW T 2D (Tl b R v
Banana I || ) -
(xxi1) Tractor Dptrated EP“J,.FB:G 0.23 50% 184 40%
= L0 10T SUgarcanc

L —Txxiii) Power Operated Sugarcane
sett Treatmnent Device (30 -

20%

120 Litres capacity)

40%
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Training cum Demonstratlons to the 100 Entrepreneurs Devel oped In Tamil Nadu
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Traiing”cum Demonstrations to cane staff at Sugar Mills, UP— Sub-tropical India



BIHAR Entrepreneurs

W

Training cum Demonstrations to the Entrepreneurs, Bihar — Sub-tropical India



Adoption by sugar mills and Entrepreneurs all over India
for Healthy Nursery Programme and Disease management
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Commercialized e
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>400 installations in India Ei# -
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+Kabul e e S W The Patent Office, Government OF India
97 gy o | Patent Certificate
? fa2r Pomed = R e (Rade 74 of The Palests Rides)
Fais oLi 10re 2w 5./ PatentNo ' Steo28
m -
AT =, Appkcaton No T 332CHERM
)
» A ¥ 1 oW/ Date of Filng © 2608201
A4 | Patantes INDIAN COUNCIL OF AGRICULTURAL RESEARCH
« Kathmandu
nov . Bhutan st fear o R Re %4 @ audm ardew & qowefr RAPID TREATMENT FOR PLANTING
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'.:; PROPAGATED CROPS ss drsclosed i the above mennoned application for the teem of 20 vesrs from the 26°
Kolkata * - day of September 2011 i accondance with the provisions of the Patents Act 1970

<Rapid treatment for planting materials of
sugar cane and other vegetatively propagated
crops” (Patent Number: 516028 (2024),

| ndian Application No: 3323/CHE/2011) by
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DISEASE MANAGEMENT

Nanagement of bacterial anﬁ

phytoplasm Diseases

\ Aerated steam therapy/

ﬂ/l anagement of vi raN

diseases

.

Meristem culture combined with
virus indexing

/

[ECHNOLOGIES IN SUGARCANE
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ent of fungal diseag
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Sugarcane Sett Treatment Device



Economic potential/ Impact — Improved vield

140 -

120 -

100 -

Yield (t/ha)

(1). At Farm level

Impact of Mechanized Priming Technology on Sugarcane Yield

126.5

+8.4% increase 137.1

Conventional
planting
with 2 sprays

Flar;ting
with Priming
setls

(11). At Large scale

| mpact of Mechanized priming of planting
material in Tamil Nadu

(11.4% of the total area under sugarcane)

Yield improvement I 10 (t/ha)
Additional cane yield to farmers - 52.77 ('000 t)
Additional income to farmers . 17.41 (Rs Crores)

0 20 40

| I 5.277 (000 ha)
Area of adoption

60



Disease

Economic potential/ Impact — Disease management

(). At Farm leve

Impact of Mechanized Priming Technology on
Sugarcane Disease Management

61.5 108.2 o/ |
Smut - .- . i+?5,9 Iﬂ
increase
56.6 121.1 o
5t o ® ® l +114%
increase
64.7 127.2 [ 496.6%
Pokkahboeng - i . ; .
increase
0 20 40 60 80 100 120 140 160
Yield (t/ha)

@ control @ Mechanized sett treatment

(11). At Large scale — sustainable cultivation of Co 0238

Impact of Mechanized Priming of Planting Material Using
Sugarcane Sett Treatment Device in Bihar

No. of Plantlets Distribution 104 lakh Plantlets

Area Covered 6.4 (000 ha)

Additional cane yield to farmers 76 ('000 ton)

Additional income to farmers ¥ 26.24 Crores




Social Impact

(i). Reduced input cost (ii). Promotes Organic/ Natural farming: (i) Entrepreneurship

Cost of inputs incurred (nutrients and pesticide)/ha
under sugarcane settling planting

Savings inputs cost

Conventional planting with _

sprays

Mechnised priming I

0 1000 2000 3000 4000 5000 6000 7000 ‘ R o o R
RS [ha Liquid bioformulations for mechanized sett treatment

AN

-

Entrepreneurship for Youth — Men and Women



Mechanized priming Technology - Women Friendly
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Sett Treatment Activity at the Institute Sett Treatment Chamber

Process of Mechanized priming of two budded WSCer S ﬂ “"‘"\‘,.:%;‘iw
setts with various agro-inputs Vg b SENES Xl ‘w‘ TG a,m»w f\l i

e _.‘a—--‘w—-a_._.. o .
NIt
{

Process of Healthy settling development by
Mechanized priming of
single budded setts with various agro-inputs



Sett Treatment Facility established at
ICAR-SBI

Tl A SURD D&
SETT TREATMENT CHAMBER
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Sett Treatment Chamber at ICAR-SBI




Technology recognition by ICAR and Ministry

Instagram. One ICAR Technology

Mechanized Priming in

Sugarcane Sett Treatment Device

enables Smart delivery of
Agro inputs

One ICAR Technology

Integrated management
of red rot in sugarcane

Mechanized sett treatment with
fungicides offers a quick,
cost-effective, and efficient method to
eliminate sett-borne infections and
protect setts from soil-borne red rot.

Ensures sustain elite varieties affected
by red rot and prevents yield losses in
both plant and ratoon crops.

Indian Council of Agricultural Research’s post

&)

Indian Council of Agricultural Research ©
l 26 September 2025 -

=2
ICAR-SBI's Mechanized Priming Technology is reyOluboniZing sugarcane and other vegeatively
propagated crops. Using the Sugarcane Sett Treatment Device (STD), this patented Innovation
integrates physical, chemical, and biological inputs for smart pest & disease management—validated
across ICAR centres.
With 500+ installations in states like Tamil Nadu, Uttar Pradesh, and Bibar, the technology delivers
healthy nursenes, contrals red rot, smut, wilt & pckkah boeng, and boosts crop productivity
Supported under SMAM with 40-50% subsidy, its empowering farmers, sugar mills & rural
entrepreneurs

#ICAR Shivra) Singh Chouhan Ministry of Agriculture & Farmers Weltare, Government of India
Press Information Bureau - PIB, Government of India

MECHANIZED PRIMING TECHNOLOGY
ICAR-SUGARCANE BREEDING INSTITUTE INNOVATION
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Integrated Disease Management Strategy

Mechanized priming of
planting material of
Sugarcane

Physical — Hot water

Chemical —
Fungicides, Nutrients

Biological —
Fungal and Bacterial
BCA
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Sett Treatment Device (STD) —— —
STD — Hot Water Treatment (STD-HWT)




NEW VISTAS ‘ OTHER CROPS (Inter-Institutional)

“Smart delivery of agro-inputs using Sett Treatment Device for biotic and abiotic
stress management in sugarcane and other vegetatively propagated crops”

SETT TREATMENT DEVICE SUGARCANE
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Effect of physical, chemical and biological agents
on germination, growth and vigour of Banana




Effect of vacuum based hot water treatment against
nematode incidence in Turmeric
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ICAR- CTCRI
Thiruvananthapuram

Efficacy of mechanized sett treatment with
chemicals on Tapioca - Germination and Vigour

e S Control Hot Hot water
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Validation of hot water treatment for
the management of potato scab




ICAR — Sugarcane Breeding Institute
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