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1. Project Title:
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Genetic Resources of Varada River Course in the Western
Ghats of Karnataka”.

DST No: ST (Karnataka) ST/2K7/547 dt: 29-5-2009

2. Principal Investigator

Dr. P Surendra

Principal Scientist (GPB)& Scheme Head
AICRIP., ARS Mugad- 580 007

Mob: 09242281402, PSurendra63@gmail.com

Co-Investigator(s)

Dr. H. Shivanna, Professor & University Head
Dept. of Forest Biology & Tree Improvement, COF Sirsi
Mob: 09448566354, Shivanisir59@gmail.com

Dr. Sanjeev Yeledalli
Technical Officer, AAS unit, Sirsi - 581 401
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30-08- 2014

5. Planned date of completion

29. 08. 2015 Extension upto one year

6. Actual date of completion

12-04-2017

7 Objectives as stated in the
project proposal

1. Documentation and characterization of rice genetic diversity of
the Varada river course
Genetic purification of selected traditional varieties of the region
Establishment of seed banks in villages along the river and linking
them to local biodiversity management committees

8. Deviation made from original

objectives if any, while
implementing the project

and reasons thereof:

No deviation made from original objectives

9.Experimental work giving full details of experimental set up, methods adopted, data collection

Objectives achieved

Documentation and characterization of rice genetic diversity of the
Varada river course

Genetic purification of selected traditional varieties of the region
Establishment of seed banks in villages along the river and linking
them to local biodiversity management committees, as there is no
active BMCs, local Village Panchayats were selected for the same

Methods adopted

The extensive tour was performed to identify the villages and

agricultural fields prone for flood during the rainy season, comprising
of the four talukas (Soraba, Sagara of Shivamogga district and Sirsi,
Siddapura of Uttara Kannada districts), and identified the route map for
expedition all along the Varadha river.
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Collection, Conservation and Utilization of Deep Water Rice Genetic

Resources of Varada River Course in the Western Ghats of Karnataka

Introduction

The river Varada originates in Varadamula of Sagar taluka of Shivamogga district in the
Western Ghats and joins the river Tungabhadra after passing through Soraba, Sirsi and Hanagal
talukas. The river Varada is slow moving and hence it’s both a boon and bane to the agriculture
on either side. The most striking feature of this river is the annual flooding leading to inundation
of agricultural land. Naturally, agriculture, lifestyle, culture and food culture in this region is

inextricably linked to the river and it has evolved since centuries to the tune of river flow.

Paddy is the major crop along the river course in addition to crops such as Areca nut,
Pineapple, zinger and banana. It’s inevitable to grow paddy on either side of the river because of
flooding every year. Paddy is grown in an area of 1,10,002 acres in three talukas Sagar, Soraba
and Sirsi along the river course. There are about 9,523 farmers are cultivating in this area
belonging to Idiga and Schedule Caste farmers and around 3,850 quintals of seed paddy is being

sown every year (Krishna Prasad, 2009).

Since there is inundation of cultivated land every year, traditional paddy varieties grown
here are resistant to flooding. In other words, cultivation of flood resistant varieties is inevitable
and hence they are still available in this region. More than 35 unique varieties across 91 villages
are being grown catering to the needs of the farmers under conventional farming methods. In
fact, they offer benefits such as withstanding drought for about thirty days and resistance to pest
and diseases though yield levels are very low. It is evident that none of the river courses in
Karnataka harbour such a diversity of deep water paddy varieties. In other words, there is a

wealth of deep water rice varieties waiting to be conserved and utilised for the posterity.

However, problems such as increasing floods every year due to destruction of cushioning
tree diversity along the river shore, lack of proper subsidy policy towards cultivation of
traditional varieties, inadequate market and price structure are contributing to the loss of unique

diversity of deep water rice varieties. In addition, shift towards cash crops (because paddy is not




profitable) in the adjoining forest areas is aggravating the biodiversity loss. This assumes
immense significance in view of the Western Ghats, which is one of the hotspots of diversity at

the global level (www.biodiversityhotspots.org).

Hence, there is an immediate need to initiate efforts towards scientifically documenting
and characterizing the varieties, genetic purification and establishment of seed banks in villages

of the river bank to achieve conservation and sustainable utilization of diversity in rice as well as

biodiversity around the region. Hence, the study was initiated with the following objectives.

Documentation and characterization of rice genetic diversity of the Varada river course
Genetic purification of selected traditional varieties of the region
Establishment of seed banks in villages along the river and linking them to local

biodiversity management committees
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fHlethodology



Methodology
The  present investigation entitled “Collection, conservation and utilization of
deep water rice genetic resources of Varada river course in the Western Ghats of
Karnataka” was carried out during 2015-16.
1. Documentation and characterization of rice genetic diversity of the Varada river course
During the course of study, every attempt was made to document in detail about the rice
variety, cultivation aspects, associated community and traditional knowledge, and its use. The
deep water rice germplasm shall be scientifically characterized zz situ. This in sitn documentation
and characterization in farmers’ field is necessary because it is not possible to create natural
flooding conditions outside the region. The vegetative and reproductive characters, and selected
post harvest qualities of accessions recorded using descriptors of rice developed by the
International Rice Research Institute and the Biodiversity International. The varieties will also be
assessed for yield and resistance to biotic and abiotic stresses using standard scale (Nanda, 1997).
Observations also recorded to facilitate the assessment of novelty, distinctness, uniformity and
stability of the varieties.
2. Genetic purification of selected traditional varieties of the region

It is evident that the average yield of varieties grown in this region is about 9 to 12

quintals per acre as opposed to the yield of improved varieties (25 to 30 q ac') grown in the non

flooded region proximal to the river. Hence the need of the hour is to go for genetic purification
of existing varieties which has not been attempted so far. This effort is expected to substantially
increase the yield of traditional varieties when coupled with suitable agronomic interventions.
Purification can be attempted at two levels i.e. morphological purification and genetic
purification. There is a fair chance of contamination in these varieties because of unintended out-
crossing and mechanical mixtures in farmer’s fields. Hence an attempt was made to purify
varieties by rouging off-types. This would constitute purification dependent on morphology.
However, in genetic purification, representative plants confirming to original varietal characters
are selected with the help of farmers from the fields of selected few traditional varieties. During
2016 Kharif, progeny rows will be grown and seeds will be harvested from confirmed progenies.

This would constitute genetic purification (Singh, 1994).




3. Establishment of seed banks in villages along the river and linking them to local
biodiversity management committees.

Here the supply of seed material and on-farm conservation is ensured. For this purpose,
seed banks will be established at least in 15 villages/hoblies catering to the needs of a total of 91
villages along the river shore and these will be linked to Biodiversity Management Committees of
the region for management and further conservation and utilization.

Further, a publication containing information on the deep water rice variety wealth of the
region would be brought out for extension purposes.
4. Registration of unique varieties and IPR protection

Most promising and unique varieties that have attributes of scientific/commercial value
will be registered with the nodal agency ie. National Bureau of Plant Genetic Resources
(NBPGR), New Delhi in the prescribed formats. The seed material (18 varieties), data on
evaluation trials submitted. Further, a copy of the varietal collection deposited in the national 7
vitro storage facility at the NBPGR. Finally selected varieties will also be maintained along with
other local germplasm at Agricultural Research Station (Paddy), Sirsi under U.A.S. Dharwad.
Agricultural Research station (Paddy). Sirsi

The research station where principal investigator is working is located in Sirsi, Uttara

Kannada district of Karnataka state. This place is in the Central Western Ghats. The research

station was started during the year 1955 under the University of Agricultural Sciences, Dharwad.

Furthermore, our research station has been recognized by Directorate of Rice Research,
Hyderabad as one of the voluntary centre of All India Coordinated Rice Improvement Project
(AICRIP) and from IRRI as a Cooperating centre for INGER Trials. Every year we receive trials
from DRR, Hyderabad, International Rice Research Institute IRRI, Manila, Philippines, UAS
Bangalore, UAS Raichur, UAHS Shivamogga beside the regular Multilocation trials of UAS

Dharwad.
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Results and Discussion

During February 2014, Preliminary survey of the area was under taken before submission
of the project proposal. After getting the intimation and positive reply from April 2014, as per
the project proposal, we initiated the work. (As the work is time bound and also seasonal in
nature). In line with the project proposal, the extensive tour was performed to identify the
villages and agricultural fields prone for flood during the rainy season, comprising of the four
talukas ( Soraba, Sagara of Shivamogga district and Sirsi , Siddapura of Uttara Kannada districts),
and identified the route map for expedition, starting from the origination of Varadha river.
Surveyed more than 70 villages from four talukas, interacted with more than 236 farmers to
know the extent of damage caused due to flood, deferential performance of the local and high
yielding improved varieties in the area.

As the approval was given during the August 2014, the seed collection was done during
summer 2015. Collections of samples were made from the localities where the farmers
maintained the local varieties for many years. Presently we have collected 236 samples
comprising of local and improved HYVs also viz.,, MTU 1001, MTU 1010, Jaya, IR 64, BPT
5204 etc., many varieties were repeat in different locations, but same was also collected to grow
in the farm, and look for the differences in morphological traits, only uniform collections will be
clubbed and grown during the next season and supplied to the different seed banks. Finally they
were sorted and 105 varieties were identified and sown during the Kharif 2015, and only 18
entries were germinated and established up to the harvesting stage data of the same is provided
at the end.

Three RSKs identified for the purpose and linked to Local Village Panchyats viz,

Banavasi (Sirsi, Uttara Kannada), Chandragutti (Sorabha, Shivamogga) & Sagara (Sagara,

Shivamogga) covering the Varadha river course.

List of varieties finally identified for characterisation

01 SINDHU 07 MORNAMY DODDIGA ES BHATTA
02 SAGAR BHATTA 08 ARALTGYA JIG MALTGYA
03 PARAS BHATTA 09 AKKAL MTU 1010

04 BANGAR MANI 10 AKOLA OLTGYA

05 295 BHATTA 11 AMAR KARI JADDU
06 MALLIGE 12 ORANGE KEMPU ISADI
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PASSPORT DATA FORM

Collector’s Name and Address: Dr. P. Surendra, Principal Scientist (GPB), AICRIP, ARS Mugad, UASD

Collaborating Institute: 1) Dr. H. Shivanna, Professor (Crop Physiology), ARS Mundgod, UASD;
2) Dr. SB Yeledalli, Technical Officer, AAS Unit, ARS (Paddy), Sirsi, UASD,

4) Mr. Sadanand, S. Rao, Sambapura, Chandragutti, Soraba, Shivamogga dist.

Area Explored: Submergence area of Varadha River course (Sagar, & Soraba Tq of Shivamogga Dist. & Sirsi of Uttara Kannada dist)

Duration of Exploration: From Dec - 2014 To: Feb - 2015

Sr. Collector IC No. Crop’s Botanical Vernacular Landrace name Biological Type of Date of Collecting site Frequency
No. No. Common | Name Name status material collection /acquisition
Name source

01 | PS/SSR/01 | Not Allotted Paddy Oryza sativa Bhatta Bhangar mani, Landrace Seed 20-12-2014 | Threshing Yard Frequent
02 | PS/SSR/02 1C0623211 Paddy Oryza sativa Bhatta Mallige, Landrace Seed 20-12-2014 Threshing Yard Frequent
03 | PS/SSR/03 1C0623212 Paddy Oryza sativa Bhatta Marnyami dhoddiga, Landrace Seed 20-12-2014 Threshing Yard Frequent
04 | PS/SSR/04 1C0623213 Paddy Oryza sativa Bhatta Haralu oltgya, Landrace Seed 20-12-2014 Threshing Yard Frequent
05 | PS/SSR/05 1C0623214 Paddy Oryza sativa Bhatta Akkala, Landrace Seed 20-12-2014 Threshing Yard Frequent
06 | PS/SSR/06 | Not Allotted Paddy Oryza sativa Bhatta Ayush Bhatta, Landrace Seed 20-12-2014 Threshing Yard Frequent
07 | PS/SSR/07 1C0623215 Paddy Oryza sativa Bhatta Orange Bhatta, Landrace Seed 20-12-2014 Threshing Yard Frequent
08 | PS/SSR/08 1C0623216 Paddy Oryza sativa Bhatta Jig Maltgya, Landrace Seed 20-12-2014 Threshing Yard Frequent
09 | PS/SSR/09 1C0623217 Paddy Oryza sativa Bhatta Oltgya, Landrace Seed 20-12-2014 Threshing Yard Frequent
10. | PS/SSR/10 1C0623218 Paddy Oryza sativa Bhatta Kare Jaddu Landrace Seed 20-12-2014 Threshing Yard Frequent
11 | PS/SSR/11 1C0623219 Paddy Oryza sativa Bhatta Kempu Isadi. Landrace Seed 20-12-2014 Threshing Yard Frequent
12 | PS/SSR/12 | Not Allotted Paddy Oryza sativa Bhatta SINDHU Landrace Seed 12-01-2015 Threshing Yard Frequent
13 | PS/SSR/13 1C0623220 Paddy Oryza sativa Bhatta SAGAR BHATTA Landrace Seed 12-01-2015 Threshing Yard Frequent
14 | PS/SSR/14 1C0623221 Paddy Oryza sativa Bhatta PARAS BHATTA Landrace Seed 12-01-2015 Threshing Yard Frequent
15 | PS/SSR/15 | Not Allotted Paddy Oryza sativa Bhatta 295 BHATTA Landrace Seed 12-01-2015 Threshing Yard Frequent
16 | PS/SSR/16 1C0623222 Paddy Oryza sativa Bhatta AKOLA Landrace Seed 12-01-2015 Threshing Yard Frequent
17 | PS/SSR/17 1C0623223 Paddy Oryza sativa Bhatta ES BHATTA Landrace Seed 12-01-2015 Threshing Yard Frequent
18 | PS/SSR/18 1C0623224 Paddy Oryza sativa Bhatta MTU 1010 Landrace Seed 12-01-2015 Threshing Yard Frequent




The completed sheets for allotting IC number should be sent along with samples (2000/4000 seeds of self/cross pollinated crops) to:

Collector
No.

Sample
type

Sampling
method

Habitat

Site of collection

Village

Mandal/Taluk/
Tehsil

District

Latitude

™)

Longitude
E)

|Altitude
(m)

Ethno
botanical
information/
[Ethnic group

Remarks
(Trait-
specific
characters)

PS/SSR/01

Pureline

Cultivated

Amlikoppa

Bennur

Soraba

Shivamogga

Karnataka

14027'21.41"N

74059'27.15" E

PS/SSR/02

Pureline

Cultivated

Kare honda

Hejje

Soraba

Shivamogga

Karnataka

14026'38.78"N

74059'07.69" E

PS/SSR/03

Pureline

Cultivated

Ajjarani

Gudnapur

Sirsi

UK

Karnataka

14032'42.66"N

74059'39.33" E

PS/SSR/04

Pureline

Cultivated

Hejje

Hejje

Soraba

Shivamogga

Karnataka

14023'04.72"N

74059'33.09" E

PS/SSR/05

Pureline

Cultivated

hoskeri

Bhasi

Sirsi

UK

Karnataka

14030'47.78"N

74059'56.40" E

PS/SSR/06

Pureline

Cultivated

Jolada gudda

Chandragutti

Soraba

Shivamogga

Karnataka

14025'54.95"N

74057'27.36" E

PS/SSR/07

Pureline

Cultivated

Lingadalli

Basi

Sirsi

UK

Karnataka

14030'47.78"N

74059'56.40" E

PS/SSR/08

Pureline

Cultivated

Sambapur

Bennur

Soraba

Shivamogga

Karnataka

14027'07.11"N

74058'29.06" E

PS/SSR/09

Pureline

Cultivated

Yadurbyle

Bhasi

Sirsi

UK

Karnataka

14030'47.78"N

74059'56.40" E

PS/SSR/10

Pureline

Cultivated

Magaduru

Shiralige

Siddapur

UK

Karnataka

14019'20.44"N

74054'37.15" E

PS/SSR/11

Pureline

Cultivated

Kanase

Saiduru

Sagar

Shivamogga

Karnataka

14018'35.21"N

74055'41.44" E

PS/SSR/12

Pureline

Cultivated

Chennapatnna

nyarshi

Soraba

Shivamogga

Karnataka

14025'03.67"N

74058'43.39" E

PS/SSR/13

Pureline

Cultivated

Yadurbyle

Bhasi

Sirsi

UK

Karnataka

14025'03.67"N

74058'43.39" E

PS/SSR/14

Pureline

Cultivated

Sambapur

Bennur

Soraba

Shivamogga

Karnataka

14027'03.09"N

74058'40.39" E

PS/SSR/15

Pureline

Cultivated

Yadurbyle

Bhasi

Sirsi

UK

Karnataka

14038'08.22"N

74058'22.22" E

PS/SSR/16

Pureline

Cultivated

Mogalli

Bhasi

Sirsi

UK

Karnataka

14028'49.49"N

74059'48.09" E

PS/SSR/17

Pureline

Cultivated

Bhasi

Bhasi

Sirsi

UK

Karnataka

14030'49.30"N

74059'56.90" E

PS/SSR/18

Pureline

Cultivated

Sambapur

Bennur

Soraba

Shivamogga

Karnataka

14027'41.44"N

74058'18.16" E




Performance of the local varieties at ARS (Paddy) Sirsi during Kharif 2016 under submergence conditions

50 % Flowering Panicles Kernal Grains

DoS) (DoP) Plant! 3 length width Panicle-!

Varieties

SINDHU 139 118 9.6 5.92 2.27 300
SAGAR BHATTA 127 106 11.2 5.16 1.85 395
PARAS BHATTA 146 125 12.4 5.69 2.20 310
BANGAR MANI 133 112 9.0 5.69 2.44 178
295 BHATTA 109 88 9.4 5.91 2.30 170
MALLIGE 126 105 5.98 2.45 223

MORNAMY DODDIGA ]133 112 5.66 2.58 245
ARALTGYA 135 114 5.76 2.58 182
AKKAL 126 105 6.18 2.38 220
AKOLA 133 112 5.55 2.38 188
AMAR 111 90 6.14 2.51 242
ORANGE 128 107 6.74 2.36 216
ES BHATTA 109 88 5.47 2.18 258
JIG MALTGYA 128 107 5.44 1.90 380
MTU 1010 133 112 6.37 2.39 244
OLTGYA 109 88 5.22 2.09 280
KARI JADDU 139 118 5.84 2.31 235
KEMPU ISADI 139 118 6.15 2.29 213




From: Rajeey Gambhir
Sent: 06 12017 11:13
To: MNBPGR Division of Exploration; PAYAN KUMAR MALAY, Om Prakash Dhariwal
Cc: DR Shashi Bhalla
Subject: IC nurmber allocation

i wacen / wacied / ro W TR el & v Rl Fopd T 8 7 STar=a Hagui & I UEEH (0) HE ST |

Sno

ARIS-Mo

Collector(s)

ColkMo (Crops)

[C From

| to

#ACCNS

1

4734

Ot Sujata Tetali, Agahrkar Research
Institute, Pune, MH (Ref: Head Exploration)

SPTI2017-1 to SPTI2017-8 (8
Grapes)

H23203

B23210

g

4735

Or. P Surendra, AICRIP ARS Mugad, Dr. H
shivanna, ARS Mundood DO, 58 Yeledalli,
ARS Sirsi UASD, Mr Sadanand, 5 Fao,
Sambapura, Chandragutti, Soraha,
shivamogoga Karnataka (Ref Head

Ex ploration)

PSISSRI0T to PSISSRME (14 Rice)

H23211

b23224

14

Or. DR Pani, MBPGR Base Centre, Cuttack
and Dr. BC Marnd, ICAR-MEREI, Cuttack
(Fef: Head Exploration)

DPBCM-2318 to DRIBCM-2372 (28
Rice)

H23225

b23242

Or. 5P Ahlawat and OF Dhariwal, MBPGR,
Meww Delhi (Ref: Head Exploration)

AD-16/42 to AD-16M129 (4 Rice)

F23243

H23246

Drs. RS Rathi and M5 Panwar, NBPGR,
Meww Delhi (Ref: Head Exploration)

RESRIMNSP-1 to RSRMSP-54 (33
Rice)

H23257

B23271

Or. OF Sermmwwal NBPGE, Mew Delhi and Dr.
somnath Koy, NERI, Cuttack (Ref Head
Ex ploration)

DFSISE-48 to DPS/SR-80 (18 Rice)

H23272

H232849

TOTAL

T O 0 Hg TS,
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Discussions of PI & CO PI with the KBB Officer at GPB, ARS (Paddy) Sirsi

Discussions with the Local VP (Basi Villege Panchayat) along with (RSK Banavasi) Dept. Of Agriculture,
Officials




Field inspection along with KBB Officer, Scientists and DoA Staff during the Kharif season




Field inspection along with KBB Officer, Scientists and DoA Staff during the Kharif season







ARS (Paddy) Sirsi Experimental field visit by KBB Officer, Scientists and DoA Staff during the Kharif
season

%%
N 8

Collected Samples of local paddy from the project area










APPENDIX (Number of farmers contacted and collected the seeds)

2]
Z

BRD

330 X

=9

JowodHss

Tole®

STBRTO

30ed

a‘acaoﬁosamojg

&saz%zj’éee

&wg)&i@d

ATOWI

TONTRT

>o9n

FRYPD

3TesBORRCR

30D

BNEeRF T’

BREBRTI

nED

DesgrRm

@owaeg

23ogrog

OF.£9%

=T

m@r

Ihvert

o859

Beax

ZERT:

Ro00BT

zaegza"ée»

nED

PR%E

ROIeSF

AlaBhile

BT

I vert

)
U2

WERRERT

m@r

PR

BT

B30V

3ogrog

PR

5

Ro0E3TO,

Ro0E3TO,

PRRE

nEBe

m@;

m@;

I vert

degd 33E

woan

oerog

z;anﬁzﬁ.@e@

)

@ozﬁdeg

23ogrog

mﬁz@meé

)

3TeBORRCR

30D

mﬁz@meé

8Qe0r

O3

e

z;anﬁzﬁ.@e@

To2s3e33

ROTUERT

tApL)

z;anﬁzﬁ.@e@

nesd

TDE

TDE

mﬁz@meé

nEg

«@

woan

mﬁﬂmeé

WOZBeBT WYL

30803

tARK)

e 33

[T

Bea%

e 33

TeRE TOOTTEG  FORY

oBde0 (ROrog)

e 33

FI0WAH TR

reviatatoles)

Tov=oe3

BeRNO  R00BF

Bea%

-
Nfg% ?,o%%

>TBTRT

FBERRT

-
NC’:% &a%f’?s

NSRS

@odaseg)

RS 238

23003

vToletalenivg]

RS 238

neesd

ODBCRT B

T

Bes00

reviatatoles)

[y =@

pRE I eptatis)

LORERZ

V| O N[O DWW W|INININIDNNNN=m 2=

[y W)

Eelatolis)

Fo0RBROT

B3 39N

NEIB28 T203Y

Beax

baniernd

RON TR

B32500W

barlerad

falezan)

X0LTeTos

wdade@a

2303030

Fo0RBROT

Cuafeld:

D ok

Beo®

00 abegjmﬁ

pleplenlxks]

sele]

$RTO u@@aﬂ

BRG (BB )

!

wg 3

Reveh]

Eveviaiatoles)

LOMORRCT

ROOTDTG

m@;

200M0 e

SN0

BORIRT

200MeT 5%

TTVB0ED

Bea®

20MeT 5%

T[OBVOT BN

B32500W




200MT 5%

Becadsadd,

B32500W

200MeT 5%

3R WARRT

SONTRI

200MeT 5%

BRI WOMSH

ohrrey

200MT MO

@A

[}

200MT MO

o

ALY

BORIRT

pALY

@R

pALY

zaegza"ée»

pALY

WEERERT

pALY

WEERERT

pALY

WYBRERT

pALY

ALY

STBRTO

pALY

TBRFROTRT

pALY

BTeBORCTI

QY

BeaR

pALY

=303

3RXBD

pALY

[op}as)

TDE

pALY

g

=T

pALY

nEDe

O3

=3T3

TONTRT

Bo%oa, ieeoSs08

TBRFROTRT

RDJREF T

QIR

DOYTER

@zgdtag

(ERelnalech)

NN

oe3

EaeToletaloniHy]

3R RF. DdRY

reviatatoles)

g,

=T

TRTONET  (WBRTW TOT)

op

o
Beeadd W TR

reviatatoles)

pleplenvixks]

op

wonos @

BTeBORCTI

Py
wi’éed%%

X0RTT

mboiacpa RV Splos]

Beo®

g o

STBRTD

pklelntolErlers]

=T

It ~lesvrnior:]

HRORRTT BIF

DRSO TR

SR

303

3ned

RS 93 (@70 5

DTOWT [0S

Eveviaiatoles)

ab@gnzs

DRV

WIRRERT,

me@r\é

DRG

ohErey

ab@gnzs

)

TDE

ab@gnzs

oG P

BRLROTRT

DR g

ooy

Fo0BROT

R0es 33

RIS

@owmg

Rowd o3

ROIeSF

@owag




Rowd g

Toedd BREIY VTR

Eveviaiatoles)

I0es 53

0oRo0T, 8, TOR

TNOTTEN :‘)s:ae W8

g

3380

<
RO DR

)
RED, 0

T0RIT

RO DR

3303,

AlaBhile

RO BT

[
opIavEs]

ohErey

RO DR

EENVESS

TONTRT

RO DR

By

=T

MUGmﬂm

ﬁpdag

vwToletalenivl

WRTJEN TRNR

BWR0® V. DDRTY

Rostrded

ab:acemﬂm ?,wcg

DRODT, BRE,R

BREBRTI

ab:acemﬂm ?,wcg

BB

0

MUG@S@J mcg

ToDd

=¥ =N

RooH

Dlalela]

08 .3

DIV

RYe® WAF T00H

PNRo

ohSBpee3

Toxd230g

38@&»

H| | Al Al Al
33 |38 33 |33 |33 |38

omRd @

LGL

Cozd .

-{elsog-vveriog

N0

BTBOTD

I verle]

Metan:)

rogg

mwm@@: wcgg

Sories®

HRORRT P

mcemgm

WOMTFH,

WYBRERT

mcemgm

WOMTFH,

(AlaDEIe

mwm@@: wcgg

DTROT 1@

BTeBOTRCTI

mcem@ mcg

e

=eng,

mwmﬂm m%

RoYeor T3P Tk

23R

mwmﬂm m%

pleplenixks]

WYERERT

mcem@ m%

w:é,gmu

cof)

mwmﬂm m%

Yol

X0LTeTos

mwmﬂm m%

Melelan:)

ohErey

mcem@ m%

neaze

3ned

mcem@ m%

e

woan

RRTJN TR

RBeOTIRRY

JTeBORRCE

ROTN B&n

(oL TAVIN ol V)

30803

DR xR
[x)

Sexeog

BoTeEeg

RS BReT DIRD

o2,

vwToletalenivl

BRTT VRS DIRD

neend moig

BRERRTO

3 53

-
phes]

=




(Zle] V) mc&mﬁ

[ONTTS

(il D0 m%\ s

(ZlelSV &a&'fgné

=

980 Z’e')g!ms

@3 BRoy,

2eng,

ORY

-
HOF,

BORIRT

@@3@

neSe8 Jedees

BRIBZD

9ERY

QDJONT RVTB

veToletalo{val

3R

oBhErey

3R

2eng

9ERY

AlaBhile

955508

FROTRTD

3QRTE mpa

3ned

e3QRT° xs;%

vToletalenivg]

e3QR0T° xs;%

BROTRTD

$ohe® 533

]

sof, g

-
WONMeTTH,

PRI

et %33

xexf

SonFE

o o

38@@3

BEOTRTD

o o

rooEan, M

TBRYTTRT

w93

o

BT

w93

Py

FRERRT

5 o3

[airelas]

PR

BRge ¥g

Bog

FOCBROT

&?..@?Seé 33

')

LR

R

BRge 53

=000

BRge g

53

QT 33

>3

QT 33

RREDE

2011 Zem

POPZ Neome ook

~

23° me@n s

RTes

FOTRBROT

23° m%

RRTeR 0TI

XoLTemo0

3¢ m%

RpvoDhE

EaeToletalonHy]

dSoneew® P38

deang

Beo®

0% 3P

ne3es

2ene,

0¥ FTRO®

g

AOEEAYe)

He BT

dag

ohaRRT,

e BT

Rlelat:}

e BT

i

=T

He BT

2208,

ohaRRT,

He BT

RdJeSE

FEOTRTY

e BT

R0TTG

m@r

He BT

ROTDTG

e BT

RTD® BITOZIZ® YLOTYO®

BoTeEeg

e BT

DOF DRTE®

T

e BT

&30 Pm

@owmg

He BT

(o15)

felivrTsiv]e)




D& BT

DT T0R

tARK)

e BT

53

Fo0BROT

e BT

neend

3QERT

D& BT

ez 5303

@R

Do 3

R

WOy, WY

300G

3ned

ey, Y

TR

ODBOIRT B

)

TOBREF TR

cop

2,000 5%

om

O3

2,000 5%

OF 0 &. TooR

RoBFeD (IQrG)

20T 5%

IRoE DIPY o

Beo%

20T 5%

To0B moﬁg

RoBBed (IYrZ)

2,000 5%

QWP @ﬁﬁmmoi%

zen o8

ez’ on mojg

RoBeD (IOMZ)

Zen o8

ToBenT TRRY

TBRTROTRT

2en 3

Hdezf

Ien g

Toe

BONBRI

Zen o8

RO mow®

34380

2en 33

ROTBeOTOTEY

eaoz:saeg

Ien g

33,

FO0BROT

Zen o8

Py

!

Zen o8

P, | =g

FRERRT

BVBED BRI

DRV,

eaoz:saeg

TeBTTS

s B

cof)

JBeRPRS

TOIBe0TIRRY

0

BRRBED,

3503

Beas

=4 w3

=Tes

=

= 53

BeRTLF

@oumg,

3R 53
N ur'}

(e} A e} aCle:h)

BTeBORCTI

303D =EN

BT

=

T30 33,

RS

STBRTD

T30 33,

3RS

STBRTD

58 w3

5“-8@@3

BTOTRTD

30 =R

neaze

FTOTRTD

3T 53

=33

m@r

3B 53

RoTezs

2en,

38 o8

e NeTH
[} ]

ohaRRT,

3T 53

mosme

o

3B 53

&:30%

vwIoletalenivl

3B o3

si0g

AT

38 o8

[ibveleon

@odaeg,

3B 53

(afesapiylela]

OS2

30 BoLss

DTONT

WIRRERT,

30 BoLss

DTG,

woan

30 BOLT

8003y

BORIRT

0 QORI

Eplercy

80 zscs%

RozE3e’ Srlovs]

Eveviaiatoles)




R3e’ VRERRT
25550 Bea®

Sories® obRo3weT® Wer
doR00 PR 0P
R[eTeRE. D rcatavlang
LRRBP, BYF o0 RNSVERT
8538 8D

TR, [esslectg¥ok:s]
oRvez® 34383

s e
83, XRXSED
TeZoW TR =N
Welavanial BBEIRT
WIZTB BRNY,

WEP T0R 3eax

Ry, FOOH R
DrelolanilgCle:t) BBesOrtee
3303 ROSTBRT
=03,
Sozeies’
songg,
Bogeied® 3, T003
NPT’ Fow®
el alepta

0[P T0R

Principal Sciéntist (GPB) & Head
AICRIP ARS, MUGAD-580007
(UAS Dharwad)
Karnataka State




