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Cotton Improvement Project, MPKYV, Rahuri

Name of Research Scheme/Centre : Cotton Improvement Project, Mahatma Phule Krishi
Vidyapeeth, Rahuri, Dist — Ahilyanagar - 413 722

Name & complete address

of Research Scheme/Centre

Cotton Improvement Project, Mahatma Phule Krishi Vidyapeeth,
Rahuri, Dist — Ahilyanagar - 413 722

Year of establishment

1972

Major objectives / Mandate
for the establishment of

Research Scheme/Centre

i. To develop short-duration varieties suitable for multiple
cropping programs in irrigated areas and for mixed or
intercropping with other crops.

ii. To develop superior extra-long staple varieties G. hirsutum
and G. barbadense cotton for irrigated areas.

iii. To improve the quality of hybrid cotton.

Historical background

The All India Coordinated Cotton Improvement Project
(AICCIP) started functioning at Mahatma Phule Krishi
Vidyapeeth, Rahuri during 1972-73. The project was sanctioned
by the Indian Council of Agricultural Research (ICAR) in
February 1972. Initially, the AICCIP had only one rainfed cotton
research station located in Rahuri. Recognizing that the major
rainfed cotton-growing areas in Western Maharashtra were
actually in the districts of Jalgaon and Dhule, the project
established an additional rainfed research center in Jalgaon to

better address the specific needs of that region.




5 Details of the sanctioned posts
. . No. of Posts
Sr. No. N , D t
r- 0 ame, Tesignation Sanctioned | Filled \ Vacant
A. KOPERGAON
1 Senior Research Assistant 2 2 0
2 Junior Research Assistant 2 0 2
3 Agril. Assistant 3 3 0
4 Junior clerk 1 1 0
B. BARSHINAGAR
1 Senior Research Assistant 1 1 0
2 Agril. Assistant 2 1 1
3 Junior clerk 1 1 0
4 Ganak 1 0 1
5 Peon 1 1 0
6 Ganak /mukadam 1 0 1
7 labour 4 2 2
C. LABOUR BROUGHT
1. Ganak /mukadam 1 0 1
2. labour 15 13 2
6. Significant / Innovative Activities and Programmes Implemented by
Research schemes / Centre
Sr. Number of
No Name of FLD Area (ha) beneficiaries
Year 2018-2019
1. FLD’s on ICM (Sole Bt cotton) 20 50
2. FLD’s on Intercropping (Cotton + Intercropping) 20 50
Year 2019-2020
1. FLD’s on ICM (Sole Bt cotton) 20 50
2. FLD’s on Intercropping (Cotton + Intercropping) 10 25
Year 2020-2021
l. FLD’s on ICM (Sole Bt cotton) 30 75
2. FLD’s on Intercropping (Cotton + Intercropping) 10 25
Year 2021-2022
l. FLD’s on ICM (Sole Bt cotton) 30 75
2. FLD’s on Intercropping (Cotton + Intercropping) 20 50
Year 2022-2023
l. FLD’s on ICM (Sole Bt cotton) 30 75
2. FLD’s on Intercropping (Cotton + Intercropping) 10 25
3 FLD’s on ELS Cotton 10 25
Year 2023-2024
l. FLD’s on ICM (Sole Bt cotton) 30 75
2. FLD’s on Intercropping (Cotton + Intercropping) 10 25
3. FLD’s on ELS Cotton 10 25




Extension activities of FLD on cotton during 2018

Sr.

No Date Visit place Work done
Arad M i, Chandak d
L] 230018 | o B2 RO FHARGEEPETARE ) ELD visit on farmers field
impari Avghad
2 23.10.18 | Chandakapur Group Discussion
Manori, Chandakapur and Pimpari | Distribution of Literature and
3 23.10.18 . .
Avghad Group Discussion
Extension activities of FLD on cotton during 2019
Sr. -
No Date Visit place Work done
1 13.09.19 | Rampur FLD visit on farmers field
2 21.09.19 | Varwandi villages FLD VISIF on fgrmers field and
Group Discussion
3 21.09.19 | Cotton Improvement Project, Rahuri Distribution of Literature
4 23.09.19 | Sangamner and Rahuri FLD visit on farmers ficld and

Group Discussion

Extension activities of FLLD on cotton during 2020

;l(;' Date Visit place Work done
1 ] 19.06.2020 | Chandakapur Group Discussion
2 ]26.06.2020 | Takalimia Farmers training
3 17.09.2020 | Kangoni FLD visit on farmers field

Extension activities done of FLD on cotton during 2021

;l(;' Date Visit place Work done
1 25.08.2021 | Varale Wasti FLD visit on farmers field
2 08.09.2021 | Malharwadi FLD visit on farmers field
3 121.09.2021 | Kaguni, Kendal FLD visit on farmers field
4 112.10.2021 | Ghorpadwadi FLD visit on farmers field
5 13.10.2021 | Kale akhada FLD visit on farmers field
6 30.12.2021 | Belapur FLD visit on farmers field and

Mahila Kisan Day celebration.

Extension activities done of FLLD on cotton during 2022

;‘(;’ Date Visit place Work done
1| 16.03.2022 | Atpadi (Balewadi, Ganmala, Primpri Kh.) | Distrioute the seed to different
agro services.
2 06.06.2022 | Atpadi (Balewadi, Ganmala, Primpri Kh.) | FLD visit on farmers field




Maza Ek Divas Mazya

3 01.09.2022 | Sade Balirajasathi programme

4 10.08.2022 | Cotton Improvement Project, Rahuri Farmer§ group discussion and
input distribution

Extension activities done of FLD on cotton during 2023

Sr. Date Visit place Work done
No.
1 ]08.04.2023 Sade FLD visit on farmers field
2 | 28.08.2023 Tanpure wadi FLD visit on farmers field
3 ]29.09.2023 Tamnar Akhada FLD visit on farmers field
4 120.10.2023 Sade FLD visit on farmers field
7 Major improved/hybrid varieties, agriculture technologies developed at
Research Station
Sr. | Achievements Year of Area of recommendation
No. release
G. arboreum varieties
1 | Phule Dhanwantary 2011 Rainfed tract of Maharashtra region.
2 | Phule Anmol 2011 Rainfed tract of Khandesh region of Maharashtra.
G. barbadense varieties
3 | Phule Rukhmai 2014 Irrigated tract of Central zone of India
e Rukhmat (Maharashtra, Madhya Pradesh and Gujarat).
G. hirsutum varieties
Summer irrigated conditions of Western
4 | Phule -688 2008
Maharashtra.
s |Phule Y 2014 Irrigated tract of Central zone of India
ule Yamuna (Maharashtra, Madhya Pradesh and Gujarat).
Intra hirsutum hybrids
Summer irrigated conditions in the District of
6 |Phule492 2000 Ahmednagar, Satara, Sangli, Solapur, Pune,
e Nandurbar and part of Jalgaon in Western
Maharashtra.
7 |Phule T 2015 Irrigated tract of South zone of India (Karnataka,
e farang Andra Pradesh and Tamil Nadu).
¢ |Phule Asmi 2016 Irrigated tract of Central zone of India
ule Asmita (Maharashtra, Madhya Pradesh and Gujarat).
. Recommended for irrigated tract of Maharashtra
9 | Phule Shwetambari 2016

region.
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Phule Suman

2017

Irrigated tract of Central zone of India
(Maharashtra, Madhya Pradesh and Gujarat).
Irrigated tract of South zone of India (Karnataka,
Andra Pradesh and Tamil Nadu).

Inter specific Cotton (H x B) hybrids

11

Phule -388

2001

Summer irrigated conditions specially for the
Phaltan area of Satara, Baramati area of Pune and
Atpadi area of Sangli District of Western
Maharashtra.

12

Phule Dhara

2015

Irrigated tract of Central zone of India
(Maharashtra, Madhya Pradesh and Gujarat).

13

Phule Prabha

2016

Irrigated tract of Central zone of India
(Maharashtra, Madhya Pradesh and Gujarat).
Irrigated tract of South zone of India (Karnataka,
Andhra Pradesh and Tamil Nadu).

14

Phule Mahi

2018

Irrigated tract of Central zone of India
(Maharashtra, Madhya Pradesh and Gujarat).
Irrigated tract of South zone of India (Karnataka,
Andhra Pradesh and Tamil Nadu).

15

Phule Chetana

2018

Recommended for irrigated tract of Maharashtra
region.

16

Phule Ekata

2021

Irrigated tract of Central zone of India
(Maharashtra, Madhya Pradesh and Gujarat).
Irrigated tract of South zone of India (Karnataka,
Andhra Pradesh, and Tamil Nadu).

17

Phule Shubhra

2022

Irrigated tract of Central zone of India
(Maharashtra, Madhya Pradesh and Gujarat).




8. Major agricultural technological recommendations released by the Research
Scheme / Centre

A) Agronomy

Recommendations

For obtaining higher yield of summer irrigated cotton timely weeding (3
weddings) application of recommended doses for fertilizer viz.,80 kg N + 40 kg
P20s + 40 kg K>O &need-based plant protection involving two sprays against
sucking pests and four sprays against bollworms are the major production
factors which are required to be adapted.

In Deccan canal tract of western Maharashtra for irrigated cotton the fertilizers
be applied to the G. hirsutum cotton varieties by using yield targeting equations
for achieving desired yield target of seed cotton and the following equations be
used for estimating the requirement of fertilizers for cotton corp.

F N kg ha! =13.10 x target yield q ha! — 0.75 x soil N kg ha!

F P,Os kg ha'! = 6.83 x target yield g ha! —2.84 x soil P kg ha!

F K,0 kg ha! = 8.57 x target yield q ha! — 0.18 x soil K kg ha!

In Deccan canal tract of Western Maharashtra under summer irrigation
conditions planting of cotton hybrid Phule 492 should be done at 90 x 90 cm,
supplemented with fertilizer dose of 120 kg N + 60 kg P>Os + 60 kg K>O / ha is
recommended for obtaining higher seed cotton yield.

In Deccan canal tract of Western Maharashtra under summer irrigation
conditions planting of cotton hybrid Phule 0388 should be done at 90 x 120 cm,
supplemented with 120 kg N + 60 kg P>Os + 60 kg K>O / ha is recommended
for obtaining higher seed cotton yield.

Application of 50% N through organic sources (FYM) 5 tonnes /ha +
Azobactor+ Azospirillum + PSB) + 50% N through inorganic sources (50 kg N
through urea) for higher seed cotton yield of summer irrigated cotton is
recommended for Deccan Canal tract of Western Maharashtra.

In Deccan canal tract of Western Maharashtra application of 5 tonnes of
vermicompost per ha with the recommended dose of fertilizers i.e. 100:50:50 kg
N, P05 K>O/ha is recommended for obtaining the higher seed cotton yield of
irrigated cotton.

In Deccan canal tract of Western Maharashtra under summer irrigated
condition, for effective weed control pre-emergence application of
Pendimethalin (30 EC), 1.00 kg a.i., per hectare (3.33 L herbicide per 500 L of
water) and post-emergence application of Quizalophofethyl (5 EC) 0.05 kg a.i.,
per hectare (1 L herbicide per 500 L of water) two spray at 30 and 60 DAP is
recommended.

Sr.

No. Year
1 1991
2 2003
3 2003
4 2003
5 2004
6 2005
8 2010
9 2011

In Deccan canal tract of Western Maharashtra under summer irrigated
condition, planning of Bt cotton at 90 x 90 cm spacing with fertilizer dose of
125 kg N, 62.50 kg P2Os, and 62.50 kg K>O per hectare is recommended for
obtaining higher seed cotton yield and monetary returns.
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2019

Under the irrigated conditions, planting Phule Dhanwantary deshi cotton
variety at 45 cm (row) x 15 (Plant) is recommended for obtaining higher seed
cotton yield and monetary returns for high-density planting.

11

2020

In Western Maharashtra under irrigated conditions growing of Bt cotton
followed by rabi wheat with 100 percent recommended dose of fertilizer to Bt
Cotton (125:65:65 kg NPK ha!) - wheat (120:60:40 kg NPK ha!) cropping
system is recommended instead of ratoon management in Bt cotton for
obtaining higher productivity and monetary benefit.

12

2020

In Western Maharashtra under irrigated condition for obtaining higher seed
cotton yield and monetary returns of Bt cotton the following technologies are
recommended in combination,

» FYM 12 tonnes ha™! at second harrowing before sowing with application of
75% recommended dose of nitrogen (95 kg ha) by placement (spot
application in 4 splits (at basal, squaring, flowering and boll development
stage) + 100% phosphorus and potassium (65 kg ha™! each).

» Three times foliar application of 1 % urea at squaring, flowering, and boll
development stage.

» Raising of one row of Sunnhemp immediately after cotton sowing between
two rows and incorporated before Sunnhemp flowering.

13

2024

Paired row planting of Bt. Cotton (60 — 120 x 90cm) and two lines of green
gram (2:2) or soybean (2:2) is recommended as intercrop for achieving higher
seed cotton equivalent yield and maximum monetary returns in western
Maharashtra.

B) Entomology

Sr.

Year

Recommendations

2012

Spraying of thiodicarb 75 SP @ 20g or A-cyhalothrin 5 EC @ 10ml or
profenofos 50 EC @ 20 ml/10 1 of water alternately at an interval of 15 days
as per requirement (after observing 8-10 pink boll worm moths per trap for
2-3 consecutive days or 80 days after sowing) are recommended for the
effective control of pink bollworm, (Pectinophora gosypiella).

2012

Seed treatment of carbosulfan 25 DS @ 50g/kg seed is recommended for the
effective control of cotton jassids (Amrasca bigutulla bigutulla).

2013

Application of systemic insecticide 25 EC carbosulfan or 25 EC oxydemeton
methyl or 36 EC monocrotophos with water in 1:4 ratio at 30, 45 and 60
days after sowing over 4-5 inch green stem is recommended for control of
sucking pests of cotton.

2013

Spraying of 5 SG emamectin benzoate @ 4.4 g per 10 liters of water after
observing 5-10 per cent green boll damage is recommended for the control of
cotton bollworms.

2013

Spraying of 80 WG fipronil @ 1.5 g per 10 liters of water at an interval of 15
days after observing 10 thrips per leaf is recommended for control of thrips.




2014

Sowing at 120 cm x 60 cm of irrigated Bt cotton is recommended for the
management of sucking pests (aphids, jassids, thrips and whiteflies) (2014).

2014

Spraying of diafenthiuron 50 WP @ 12 g or acetamiprid 20SP @ 2 g per 10
liters of water is recommended at an interval of 15-20 days for effective
control of jassids and whitefly on Bt cotton when pest population reaches to
economic threshold level.

2015

Two to three sprays of buprofezin 25% SC @ 20 ml per 10 liters of water at
15 days interval are recommended for the control of sucking pests (aphid,
jassids, thrips and whitefly) on cotton.

2016

Three sprays of ready-mix insecticide (chlorpyriphos 50% + cypermethrin
5%EC) or (cypermethrin 3% + quinalphos 20%EC) @ 20 ml per 10 liters of
water at 15 days interval are recommended for the control of sucking pests

and bollworms on non-Bt cotton.

10.

2016

The following equation representing the relationship between aphid
occurrence on cotton and weather parameters (Tmax, Tmin,WS and RF) is
recommended for use in predictive forewarning model in Maharashtra.
Equation:
APHIDS=107.734-3.085xTmax+0.713xTmin-0.551xWS- 0.08 IxXRF

Where, APHIDS= Aphids population (in equation),
T max =Maximum temperature (°C),
T min = Mminimum temperature (°C),
WS=Wind speed (km/hr),
RF=Rainfall (mm)

11.

2016

The following equation representing the relationship between thrips
occurrence on cotton and weather parameters (Tmax, Tmin, RH-I and WS) is
recommended for use in predictive forewarning model in Maharashtra.
Equation:
THRIPS = 198.55-3.23xTmax+1.44xTmin -1.33xRH-1 +0.47xWS.

Where, THRIPS=Thrips population (in equation),
Tmax =Maximum temperature (°C),
Tmin = minimum temperature (°C)
RH-I = % Relative humidity morning
WS = wind speed (km hr-1)

12.

2016

The following equation representing the relationship between jassid
occurrence on cotton and weather parameters (Tmax, Tmin, and RH-I) is
recommended for use in predictive forewarning model in Maharashtra.
Equation:
JASSIDS= 154.48-1.87xTmax +1.21xTmin -1.30xRH-I

Where,  JASSIDS=Jassids population (in equation),
T max =Maximum temperature (°C),




T min = Minimum temperature (°C),
RH-I =% Morning relative humidity.

13.

2016

The following equation representing the relationship between whitefly
occurrence on cotton and weather parameters (Tmax, RH-I and BSS) is
recommended for use in predictive forewarning model in Maharashtra.
Equation:
WHITE FLIES = 41.97-0.68xTmax-0.18xRH-I -0.18xBSS.
Where, WHITE FLIES=White flies population (in equation),
Tmax =Maximum temperature (°C),
RH-I =% Relative humidity morning,
BSS = Bright sunshine hours (hours day-1)

14.

2017

Three sprays of flonicamid 50% WG @ 2 gm per 10 liters of water are
recommended at an interval of 15 days starting from occurrence of the pests
for the control of aphid, jassid, thrips and whitefly on cotton.

15.

2017

Following IPM module is validated and recommended under need base
condtions in non-Bt cotton.
1. Seed treatment with thiamethoxam 30% FS @ 10 ml/kg seed.
2. Planting one row of maize and cowpea alternate at one meter distance
around the field as border crop and at every 9th row of cotton alternate line
of maize, cowpea and setaria.
3. Application of 5% NSE at 30 and 45 DAS
4. Use of pheromone traps @ 5 /ha for each for monitoring of E. vittella and
H. armigera at 45 DAS.
5. Release of T. chilonis @ 2 lakhs/ha (10 cards/ha) at 60 DAS.
6. Application of 10 ml HaNPV in10 | water (500 LE/ha) at 75 DAS.
7. Installation of ‘T ’ shaped bird perches @ 25/ha at 80 DAS.
8. Installation of pheromone traps @ 5 /ha for monitoring of

Pectinophora gossypiella at 85 DAS.
9. Spraying of profenophos 50% EC @ 20 ml/10 1 water at 90 DAS.
10. Use of yellow sticky traps @ 10/ha for whitefly monitoring at 100 DAS.
11. Spraying of triazophos 40 % EC @ 20 ml/10 I water at 105 DAS for
control of whiteflies and pink boll worm.
12. Spraying of lambda cyhalothrin 5% EC @ 10 ml/10 | water at 120 DAS
for control of pink boll worm.

16.

2018

Based on infestation of jassids and physio-chemical characters of cotton, the
genotype GISV 272 is recommended as resistant source against jassid.

17.

2018

Spraying of profenophos 50 EC @ 20 ml at 60 days after sowing followed
by emamectin benzoate 5SG @ 4.4 g at 80 days after sowing and lambda
cyhalothrin 5 EC @ 10 ml at 100 days after sowing per 10 liters water is
recommended for the control of cotton bollworms.

18.

2018

The cotton genotype AKH-13-51 is recommended as resistant source
against jassid on the basis of jassid infestation, morphological and
biochemical traits




19.

2019

Based on infestation of jassids, morphological and bio-chemical traits the
cotton genotype AKH 2006-2 is identified as resistant source against jassid.

20.

2022

Based on infestation of jassids, morphological and bio-chemical traits the
cotton genotype LHDP-1 is identified as resistant source against jassids.

21.

2022

The following regression equation based on weather parameters for short
term forewarning (prior to one week) the pink bollworm occurrence on
cotton is recommended for the cotton growing areas of Maharashtra.
Equation:

Cotton Pink bollworm = 46.5 - 1.49%Tuin - 0.33xRH-1 + 0.15x RH-II +
1.88x BSS male moths (Nos.)
Where,

Cotton Pink bollworm (Nos.) = Cotton Pink bollworm male moths

population (in equation),
Tmin= Minimum temperature (°C)
RH-I =Relative humidity morning RH-II= Relative humidity evening (%)

BSS=Bright Sunshine hours (Hrs day').

22.

2024

Installation of blue colour light trap @1/ha in the middle of crop, 2 feet
above the crop canopy at square formation and flowering stage is
recommended for the monitoring of cotton pink bollworm and to minimize
the population of male and female moths.

23.

2024

Cotton genotype RHC 1409 is recommended as resistant source against
jassids, based on infestation of jassids, morphological traits and biochemical
parameters.

O

Cotton Pathology

Sr.
No.

Year

Recommendations

2011

Application of two sprays of DAP (2%) at 15 days interval during boll development
stage in addition to recommended dose of FYM (10 tone) and inorganic fertilizers
(125:63:63 kg NPK/ha) is recommended for the management of leaf reddening of B¢
cotton grown under Summer irrigated condition of Western Maharashtra.

2013

To avoid the para wilt incidence under summer irrigated conditions, the sowing of Bt cotton
be undertaken from 2™ fortnight of May to first week of June with 8-15 days irrigation
interval.

2016

The Following linear regression equation for short term forewarning (prior to one
week) the Alternaria leaf blight incidence of cotton based on weather parameters is
recommended in scarcity zone of Maharashtra.

PDI=-59.67 —2.58 X Tmin + 1.31 x RH-I +0.15 x RF

[Where, PDI = Percent Disease Index, Tmin= /Minimum Temperature, RH-I =
Morning Relative Humidity and RF = Rainfall].




9 | Future road map of the research
1 Development of climate-resilient, high-yielding cotton varieties and hybrids.
Development of premium quality such as Extra Long Staple 35 mm, Strength 32 g/tex and
o) Long Staple 30 mm, Strength 30 g/tex cotton varieties and interspecific hybrids (Hirsutum X
Barbadense).
Development of Compact, Early Maturing Varieties Suitable for High-Density Planting
3 Systems.
Marker Assisted Breeding (MAB) for multiple resistance breeding and inter-specific trait
4 introgression
5 Pre-breeding to enhance genetic variability, gene pool conservation.
6 Germplasm Screening for abiotic stress tolerance.
Measures required for improvement and strengthening of the Research
10
Scheme/Centre
Comprehensive plan to enhance the cotton research project, identified key areas to focus on,
including:
1. Collaboration: Partnering with other research institutes to leverage expertise and resources.
2. Technology integration: Utilizing advanced tools like precision agriculture and genomics to
improve research outcomes.
3. Funding: Securing adequate funding for long-term studies and innovative solutions.
4. Team capacity: Filling vacant positions to maintain momentum and ensure comprehensive
coverage of research aspects.
5. Knowledge sharing: Promoting knowledge exchange through workshops, seminars, and
publications to disseminate results and foster continuous improvement.
By addressing these areas, the cotton research project can overcome constraints, achieve
higher yields, and develop innovative solutions to complex challenges like water scarcity, soil
degradation, pest resistance, and climate change.
Photographs ( jpeg) of historical and innovative activities of the Research
11

Scheme/Centre
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37T IW@T Ui IIcTefieh (TehlcHTah FHuTeil cIaTdTde)

20

50

e 3@ Geh regeaiieh cdieh ((hIqH + 3Hicdleh)

20

50

a¥ 2019-2020

3T YT ieh UTcgafieh (TahlcaTeh TRl SHaTTdsT)

20

50

eI 3@ Geh Wi iieh JTatdieh (HIqH + Tcdleh)

10
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10

25
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ST 3@ Wi YT afieh (ThlcHTeh Hurell saavamde) 30 75
3TET @1 Yeh WTcgeiieh 3TaTdleh (HIqH + 3Taidlen) 20 50
a¥ 2022-2023
TS XM Gieh YTcgaieh (ThIcHTh Hurell cqaemde) 30 75
G Y@ Geh Wi fieh JTatdieh (HIqH + aldleh) 10 25
3Te X@T sk wregefieh (311 ofie v 19y ) 10 25
a¥ 2023-2024
3T @M UTeh YTcTaiTeh (VhlcHTeh hurel sgavde) 30 75
3HTET @1 Yeh WTcgeiieh 3TaTdleh (HIqH + 3Taidlen) 10 25
3Ter X@T sk wregelieh (311 ofie v 19y ) 10 25
6. T FNSTaT/FaTATd TfavaTd o dfdrseayqet 3uswar 2018
HF. e fic fgarar fowroT Cor )
. 23.10.18 3R, ATARY, TR, W | 3eT Y@ dish wregefiss Adshegiear
3qus QTR #T feelr
2 23.10.18 ECaCY Adh=grel HaTE HTEre.
3 23.10.18 HAHARY, TSIy, U 3raes | Aceh-arel Hare a ode JEce drey

holl.

HAT ANSTAT/FETATG T TG IIUITT 3Terer dfrseaqot 3usa 2019

’F. LGICD e fearer fs&ToT FIH

1 13.9.19 TR 31T 3T dreh ITcgaiieh Adehedredr

, 21.9.19 . ‘lamﬁ geaay HAc feel,
AT HATGR AT Hellg AT

5 21.9.19 REET FRATT dae-aiet Tae g
Ja= qEceh gy Sholl

4 23.9.19 HIH 0T I ARl GEATR e e,

QTh=aTRl FHIGH AT HaTE, ATETeT.

"N AT/ EATR T fIvaTe e dfRseaqot 3usaA 2020

. feetien #e faer foror A
1. 19.06.2020 TEHIR A=l HAfRHR AT HaTe HIerel.
2. 26.06.2020 CREUGR A=l FARHR AT Halg FTEre,
3. 17.09.2020 ettt QAcfeh=aTe FEIATaR e ferell.




AU AT/ FETATG A TafavaTa Jere dfdrseayqor 3uswe 2021

.. e #e fater foror A
1. 25.08.2021 WS FEA Acter=aiely FHfeerRcar Hare, rere.
2. 08.09.2021 HegRaTs! A=l HAfRHR AT Halg HIErel,
3 21.09.2021 FHAT, HED A=l TR Hare, FTere.
4. 12.10.2021 CESEEIED A=l HARHR AT HaTg HIErel,
5. 13.10.2021 FTe ST A=l HAfRHR AT Halg HIErel,
6. 30.12.2021 SELES A=l HARHR AT Halg HIErel,
HAMETT FISTAT/FTATR T TETIvATT e Rrseaqot suwer 2022
I far #e fgeter fo=ror FTH
1. 16.03.2022 3MeqTs) (STetarst A |, o g ) | Ade-aieh wefesRear gae
HTEreT.
2. 06.06.2022 3MeqTS) (STetarsy AT |, o g ) | Ade-aieh wefemRear gae
HTEreT.
3 HIST U G ATSAT TSRTSATATS!
01.09.2022 a3 T ST
4 10.08.2022 CIRIGR] ATl fATIser ared el

AT ANSTAT/FETHATG T TG IIUITT 3Terer dfrseaqot 3usa 2023

H.F. itoica s e fowroT FH
1. | 08.04.2023 o A=A FfeFRCAT Hare
e,
2 28.08.2023 AT AeHR-IRN FeffeIRea Hate
3 e,
3. 29.09.2023 JHAT TETST QIHIT FeTaTax e feol.
4, 20.10.2023 a2 AeTepATe FAfeR e Harg
e,
7 | s Qrsrer/derArha fawfia / v Foara srere dftrseaget gafay @& ia aror,
I daT
¥F. | gy aERaanr | GwRa s ad ReRE
TR aror - AR
1| oo todery 2011 HERTSCICATT IRSATE ATATATST FATRA
2 | Pol IAATST 2011 HERTSC WIS AT AT ST TR

TR 10T - sfafRRrer




3 | oA 2014 ALY HRATN T (HERISE, LGSR, IGRICA).
e aror - IR
4 | el - 688 2008 HERTSCIATT G&WsT dhleld faaTeT
5 | For T 2014 ALY HRATNA T (HERISE, LGSR, IORIC).
AT T FH R a1 FrARE T x 3 ARF)
qf¥gH FHERTSE G&Ws] leld  IT  [IATemmcTer
6 | per-492 2000 3EHCIR, TIART, HTA, R, JO1, #AgleR,
STBIT 3Ted.
7| weradr 2015 STETUT RIS Ao - ATTABATS, LA, Fellceh
8 | por feAar 2016 HEY AT T (FERISE, ATAGCRT, II).
9 | Pol @S 2016 FERTSEICTS ST fqearaT
P p017 HET AR T : AGRISE, mu?ﬁ%r, IR, I
22 STBTOT HRATCHTS U - ATTABATS, UL, Fellceh
e ¥ Ra aror @R x i)
11 | wer- 388 2001 ST ST oI - e
> HIART, AT
12 | B Ry 2015 ALY AR A : AGRISE, HEATS, TRl
13 | oy 2016 ST BN T+ FETSS mm R
> STEI0T SRSl TS : ATHBATG, TR, Felicsh
14 | wor AT 2018 HERTSSIATS IR 81T SETaaIard! garid
AERTSSIA 3[R FIqHE  FEs Foledm
15| el S 2018 | e evrerdy e
B Tehll ALY HRATATS T : AGRISE, ALY, TR, &
o P aferor s T AR, Sy, FeieE
17 | ot o 2022 ALY RIS U : AGRISE, HETGCR, TSRl

8. TRt ATeTl/HETAThd THIRT FI0ATT e dRrseaqor FR Feteer Rrereh

31 FRfaggmET
IH. a¥ R
1 1991 | 3oRT SR SHuTefier 31 Scuet FRSIIUATATSr dadar graoh (3 grqof),




fRITARRATT @t AT 9fey geredy 20 fehell 71, 40 fohell T9e @ 40 fehel arelrer 31fOT
IRSTHR ek FETOT HEY T8 AVOTAT [hSIATET 2 HaRuAT g Sis37ad! HAFMHETS 4
HaREAT § YHW 3cUTee derd G e o aroRoT RIGRE FI0ATT I 31T,

2003

qiRTH AGRISEIciTel GEe Fleld [T SrgTadl SRR JURI SITredl hIqd T
3T 3cUTeeT TABIAUITATS! JTTO0T @relTel feelel THIRIUN T AT R FlGeledT Tl
HTTAT 37dcld FTar.

1. gAY egraar 77 (/8. = (13.10 x 3r9f&d 3curest ([ /7)) - (0.77 -
SRS 39eret 77 (fh./8.)

2. gAY eATaar T (foh./8.)= (6.83 x 37afaTd Scuree (o / €.) - (2.84 -
SRS 3ucretr T4 (f./8)

3. GATHYET BT 9Telrel (76, /8.) = (8.57 x 3rafald 3curee (fFa /&) - (0.18 -
SRS 39eret arener (T /8.)

2003

qgH HAGRTSEIATS G&WsT HleTd TAHTIT 3ogld! ST shareiiear 38 &8
SCUIGATHTST Pot 492 AT HehdieT Aromrlt 90 x 90 AT HWiere 120 foelt o7, 60 fapelt, g
g 60 forell gTelTer ST RIPRE #udTd Ad 3R,

2003

qfRTH HERTSCTCToT SE hierd TAHIIT SegTadl STl sharefear Bef 0388 AT
Heh{IeT aToTrl ofreras 90 x 120 Wt a Fieier 120 et 51, 60 fehell TPe @ 60 fehell
qTeTer 2UATHT fRABRY HIuaTd Ad 378,

2004

qTds FAGRISEIATS &l dhTold AN 3egTed! STt Surefi 50 b 7 Aq T
GTelel (AU 5 o / e + 3TsAiersiared + IBeadiferad + THie faaasum foraro]
) @ 50 el &7 T GATALT (50 fohell o1 JUATH ) HTIAR 3T
SCUTEATATS! TSR 30 T 60 faair cvardr fRABRE avaid Ad 318,

2005

gfRae FERTSCICHol G&EWeT dhield [AHTIHTS 3ogTd ST hureii< 317 3curest
ABTAUITHTS FurelieAed 5 €= Mges W A 100 el 1, 50 fovelt TpTe 7 50 foreld
qTelTel 9Tl el GuaTdr FRIGRY aodrd Id 3R,

2010

qTTH FAGRISEIATS &l hTeld AN 3egTad! STamIaT shurefiered 31fere 3
PreT fABTIuaraTd RIGReNT @ Ar=aT 50 T (50:25:25 Fhell 73, ¥ PG, arerer
/&) @ T T9T0T fgRacd Wl FgULe 15 fohell Tiet feFedl I offer (1:1) AT JHTOT
UROT et 1T RN 45 & 50 feaaiei Sl asvar RIeRe sodrd Ad e

2011

qTTH FAGRISEIATS &l ShTold AN 3egTad! ST shuriicirel T ShII#qor
{01 FoATRRT ek & ot Serauiigdt GSraTfare (30% § 4T, 1.00 Tl fohameier
e Ui geFedl (3.33 ol dUTrreh + 500 Y. UTofy ) haRofl shirdl ode Fgsieishid
SUTS (5% 34T 0.50 foralY ferameiyer greer (1.00 o, dUTaATereh + 500 off goft ) 9yofidaw
30 T 60 feaareir 372 gt HaRol FUATT FABRE HIOATT Ad 37Te.

10

2019

TfRaeT FERTSCICToT GEWeT dhleld [AHTITHTS 3ogTd ST huTii< 3778 3curesT a
311TYeh aTsT FRBIAUITR e sieY shrge sharll weras 90 x 90 cm TeRTaT et Tt




geredT 150 Tohell 57, 65 fehell THTE, 65 Tehall ATeITer 5. (AT Toteh T AT ST
TAPRY HI0ITT A 3R,

11

2020

ST &R FuriEI3cuTe & 3l ot fABfauaramd) sifaus s qegdia ol
el IT ST e aToTTEd wleras 45 @A (31) x 156 AT QT ) 3eRTaR o
TAPRY HI0ITT AT 3R,

12

2020

ieaH HERISCTATS ST SHuTefi=r 31f¥es 3cuTesT g 3T oTe A auarars: surefi=ir
TRES Vot HUTRR A 378 ek Tegciicd ST shumeiier 125:60:40 a7 TP T fahell
gfa goFel 100 ToFeh FRIGRRNT Td ATHARAIGRA FHodId Ad 3Te.

13

2024

EY hurefrear Ui geredl Y AT 3cUIG TSI a 31T RIS 1T
FHaTef=T (60 -120 x 90 FAY ) SIS FcR HameT (2:2) Tohar Hrafeer=ar gl 3T
(2:2) IT JATONA TR U TSI ARTIST GTIH HAGRISCIATS! FRIPRY HiuATd AT
e,

g. fheamsT

3H.h.

R eRT

24.

2012

FHIqH Reradier Terel/Ae sissdear g FEAoTEd g 3t ScdreeraTsy
FTHIE ATYSATT 8 I 10 TciaT Ui AT Tl 2 o 3 eaw fewdra fhar aerasiar 80
feaar=ir arfEse 75 TE.U. 1000 FH fohar ofeasT Agandia 5 $4T. 500 el forar
gihaterE 50 SN 1000 fAel/gFex Im yAONA 15-20 fea@mar 3ica« warol
FOITT FRIGRE 0T I 37TR.

25.

2012

Hureflla’y WAfAS HaEAd AUITAT Jsds (3R fSapear f9aqeem fHasomard
FrEfGewreT 25 3TH 50 IF gt forelt foamor ar yamonag Sewfhar soar Riery
FIUITT AU Mg .

26.

2013

SIqE e, 30, 45 60 fEaET IHATAT TH MYOTAT fehster TRUTHSBRS fAIFOTHIS!
FIafHeisT 25 5. &Y. fhar 3TafZaera e 25 S Far AlAweIded 36 .. ar
HRYATE! hIcehaA1IeRTdT 1:4 AT JATOT 10T THHEeT HTqH Taeprear ALTHEN fgvear
QISIaR U SISl 4-5 T HITER Aquard (@rsufshar Sioar) faar sefdenls 25
Y. 15 TN fohar sffedifzders fefer 25 S8, 20 fAeT fohar AipeI®id 36 4T 15
Tl 9l 10 ey uroae fAseget waroih RIGRE Hivard A 3.

217.

2013

FIYH errader sis3earear fHITomardr 5 d 10 Toeh fhsared &S 3ot 3Tedd 5
Ta.Sh. gAATFET dEiive 4.4 FA Gl 10 del 9ifor a1 A fAdeA waruardy
RIBRE FHUATT AT 3T

28.

2013

HIYH TehTa’el PelfchgATedT TGEATIAATS 80 Sso] ST, fhefarel 1.5 I Tt 10 off
qIfoT I1 YA AHEA 10 Herfehs el e fedrarar 10 feaarear ek alel haroar




FUIT RIBRY HoATd Ad 3R

T NYUTAT RS (AT, TS, Pelfehs T TiaiaATeN) Fgsa IGUATHTST ST SieT

2| o HuTefEl oreTas 120 F# x 60 Fef 3eRTER. HIUATE RIGRE HoATd A TR,
e Furelialier q5ds @ TeARN e Fhar dadiar Gigadrd SR%hITaRI 50
30. 2014 | gee T 12 A fohar FfACIATS 20 T8 o7 2 IA v 10 o qroard AdegsT 15-20
feaarear 3aRTe BaRUT FUITT RIBRT HIoATd Id 37Te.
surefiadlel T@ AMVoTAT fhSiear (AEn, dsds, Pefehs g diedAneh) Hasorad
31. 2015 | YW 25% TEET 20 T el 10 ofiey rvand fAdes IRSJaR 15 fGaarea
AU &l d el HIRTAT FUITHT TABRY HI0ATT A 3R,
fR-dr wureliallr @ oo RS @ Sisdedredr AEAUTASY @A
- 201t foheahaATITT (FARITIRIBIT 50% + TRATRATAA 5% &) fohaT ( ARTRATA 3% saT
+ TFastierdid 20% S 20 TR welt 10 fored qroft ar yAToTa fAaegsT qerT fgaarear
IRTe IRSAFHAR et HIRUAT FIUIT RIGRE FI0ATT AT 31T
HERTSEIASl 3aY0T Yo7 faramcier shurefieliel HeaT WigHTd d aTdreRuldlel Teeh
T RER Fa GITAUTAT @leitel FATd! RIGRE HI0ATdT Id 3.
I AGT = 107.734 — 3.085 X HATS ATIHTT + 0.713 X AT arqaneT 0.551 X Frarar
23 2016 37 - 0.081 X JolegATeT
(ITTSeRTOT, ATAT = AT AT (FATHER), HATA ATIATT = (3727 E. I), TohATe AT
= (37er &. ) grar=r 397 = (k. /ar) 3nfor geie=gaeT = (A
TeX A fASUIRY KUTIcHS HEAT AU WIGHTardl 3qdiedc il eeiess
AT gt AuTEl QeI gt
HERTSEIcle 3a¥or faemmereiier SHurefiadier Gelfehgaren igsid & aTcTaRoNdIel Tesh
” 2016 F : peAfehs = 198.55 — 3.23 X AT AMIHATT + 1.44 fHATH AT - 1.33 X Heplesdl
HTEAT (k) 30T ar=a=ir oy (fop Y /are)
TeX gAY RSO HONMcHS TEAT Polfehgdred TigeTardl 3equiecdy 3oy
HeTTcH HEAT FgaiTa ATAT Aarra S,
HERTSEIciTeT 3TaVOT [qemaTeier shureiiadier JSJsdmar ig#Td d aTcla)Ullciiel Teeh edr]
TREIR e SRIfAumT @reliel FAT RIGRE F:0ard A 38
35. 2016 | gF: J5dS = 154.48 - 1.87 X FATel dTGATA + 1.21 fahaATeT Q&AL - 1.30 X Fehraz<lt

(@ foepof, qJds = JsdsAT HEAT (FAHED), FATAT dAT = (3T F.A), AT




AT9HATT = (3727 & .3)) Gl 3T (SF) )
eI FAHEY TASUTRT RUTIcHS HEIT JSdsaredT TGHTATHT Juierc nfor erercah
TEAT YIgHT JUATE Qg geifad.

HENTSCTCieT 3Ta¥oT fqemmarciier shurefiadier gicdr ATefien WigeTa & araraRolcel Tesh
EIET RER Ha GTI0TAT @leltel FATH! RIBRE H0A1d Ad 3.

T - aiedl A = 41.97 X 0.68 ATl dTqHTST — 0.18 Hehrasel 3 — 0.18 Ty T
AT AT (ITH/feaH)

I (@ fehTofy, aicdr TR = Gie=ar AT TEAEIHED), HHET AIHR = (37 T,
FHIGT HTEAT = (CFh) AT J&X FIATHRT A = (are/aa)
X ALY TAGUTR HUTcHS HEAT Tie=aT ARN=aT JigHTarh 3reqafue 3oy
eTeTTcHh HEAT HTg3iTa AUAT el S,
saTefia’el AT, JSJS, Pelfehs T UediATeiedr fAIFomard! 2 e Felliehlias 50 geof
37. | 2017 | Shrocl 10 & qroard fAweg afgel harol fehsrar dresia fewrare erd & 15 feawmear

3R Gl HaRuAT HIUATHT RIBRY aoATd Id 3R,




TS T smrordTaier ThsSeaT TenTicHe $his STaEATITHIS! Wlellel 3TRTESITT

TRSATHR el oA RIBRE HI0ATeT A 31TE.

q. urefear gfa forelt foamoarg 10 el armadese 30% Uh. ug. = Sevfhar
.

2. HUTRNAITN U HIET HRTR AHT 9 TS Tl HTS Teh 9GS Fdl. dad
ATl Yedeh 9 =T NSSITAT gH-IT STo[ HeAl, T d T AT ki SeTas
.

3. HUTT AETTSAA 30 d 45 fEa@istt 5% e el BaRol rdr.

8. HURN TEESIHR 45 fGadiei fovear a fouearean sis3idn gsia FHSATarSr
YeIehT 5 SHIHIY AU TTd geFedl IHNTA.

s, HURN AREEAR 60 A=A ZrFHIaAT Hefl-Are a1 Rdsidl e 10 Pl
STIHITS (2 o) Ui geFed) Qa1 JIrarad.

38. 2017 |5 U AWESHH 75 feadier 10 el Ta.u T diEg. 10 o 9ruars (500 TS,
gfa geFedl) BaRTa.
6. Ut ATTTEIAR 80 feaarer '€ AR 25 gaf Uie gfcr garedl 3HRad.
¢. U AETESTAR 85 feawiel e SSHATT WigHTa HHSIUAHIST 5 Hiaarer
a9as 9fd el AdTd IHRTA.
3. FHURl ARESAE 90 fgaarer 20 el Wb 50% .81 9fa 10 forex groara
AEageT Bara.
90. ST SIS 100 fEaarel qie=ar AT JigeTa FHSUIATS! geredl 10 g
e A9es FHUTefi<aT AdTd raTdd.
99. IR SAEESHR 105 feadieh qiedl &l @ FJere sis 3fedrear HI=omarér
TSI 40% 3.8, 20 AT ufd 10 forex qroana fAaesst warma.
92. UM AETEEIHR 120 feaaieit el sis 3rredn [HIA0maré! ofFs1 Ag At
5% $.:4T. 10 fAel ufd 10 forex qroarnd fAdest warTa.
20, 2018 JqSqgardT TigHTa, STggequres @ afde - qurerHas Shed o| 31 . 272
g1 e aToT IS foheier TfaehRaTe Al Fg Ul RIBRE Soard A 3.
FHIIATAT SIS HAIAUMHTET WA 60 TEaa AT Trhaarhid 50 8T @ 20 e,
40. 2018 | RofidaR 80 Reawielr sAmfFe d=iive 5 THsi @ 4.4 I 30T RolaaR 100 Eaaisir
ofFssT AR AT 5 38T @ 10 el gfer 10forex groara waroft ardT.
n 2019 | JSISITHT igHTd, STEIIUTEIH T SHaRTETd(wieh J[UTEIATaRT TgT Hurefar 51-13 T,

aToT gsds fonsra gfaeRetd Ad FgUlT RIBRY FoITd A 31Te.




1 2021 JSg T FigHid, SEIIUIH d SIeRHR—Ife JOUTIHATaST U. &, T, 2006-2 &
HaTefTaT aToT g5 RS IfaehReTa Hd FgUleT fRIBRE FI0ITd I 31T
13 2022 JSqgdrdT TigHTd, STEIIUTeH d SIeRHR—Ifoe JOTerATa®T Tel. T2 ST U 1 g7 shurefrm
aToT I3 hSIe GfehReTs A 7Lt fRIRE 0T A 31T
HERTSEISl SHuriie’iel I[cTel sis3Tdrar TigHTd d gardAr fafaer gesh I wER
e gfIoT=ar @relier FETET Teel Si531d TIgHTaTaT Uk 3aast el “qd et
FATAUATT YIRUTHEY” 3TTeld HIUART RABRT FHIoaTd AT 378,
GE
Farefialier el SIS3Te X T (F&an) = 46.5 — 1.49 X AT damT — 0.33
TG AT AT + 0.15 x HEATHIGDT AIIeT e +1.88 X T FATHIRIT
44, 2022 | 4.
FrfsenToft,
FHATeNe{Te T SIS = T SIS XTIl FEAT (FAHLA),
fRATeT AT = (3T 4. 1),
HehTesd! ATUET HTedl = (CFh),
HeATehTesd! ATUET 3Tl = (TaFh),
TR AR 8 = (A fead ).
ITRIeTeT IelTell STS3TBIeaT CEEATST HTTUT 7 T HIGT YdITe! HEAT el 0l
45, 2024 | SR Fwuriear FEgHT e el $e IR 91 g ol AEToATAT T I
gFCY Teh fe¥edT LT Fehrer AT ATquardT fRITGRE Sivdrd Ad 3.
46, 2024 RTHY. 1409 T harefiem aoT JSJsarar gt STed d SiaRrard =ieh Jurersrear
3R J5338 [hi3H Ffdererd FHd Feulet RIGRE HIvATd A 37Te.
&. TAETAT TRTRATE
IF. av fRrerE
GTEH ARSI 3eglad! STl TR IFIES sholedT SIET ShIqH fehradiel dredr
QAT fATFOTETS! FAIBRETT FHurse @d/A0T Wd (S8 o) T Tarafash @d (125:63:63
1 20M forell o, ¥ge, Tremen) 9fd gy q@T A Taah SRIAAIH BIEhe TredT gl
HARUYT §1E IIEIAT SIS TERT fEaar=ar 3iaiTe o RIBRY Hodrd Ad 37e.
3ogTd STl AIET FHurefEr IhEAs A U TBUATHTS! FETIdT S1er o=
2 2013 | WeTds A ARATAT GE-IT TERASATIGST ST fged easaradd % 8 o 15
feaar=ar 3caRre 9ot g3ma.




FUTfaleT 3ec@RAT AT I ;. AGRISEIr  3avor  famemciier  Furefiaier
3TeCTARTT &HIAT AT WIGHTT d ATcTaROldel Tesh ggiar TWER Haer geifqur=ar
TroiTel FATH! RIBRE AT A 3.

2016 | M=l e (€oFh) = -59.67 — 2.58 X TR dAET (37AH) + 1.31 THT Fehrosa
TTIET 3MTEAT (€Fh) + 0.15 X gsoler arg (FA )

eI FAHEY TABUIRY HOTcHS TEAT 3eclaA RAT T AT FigHTarer 3eqaieuc
3O &reiTeaeh HET TTgeTa JUITHT Al eeifad.

qéter e frem

ST GATHTATR 3Tefhel d 3T 3cUTee SUTTSAT UMY TS dT0T T Heh Rl AT0T FAh AT 0T,

3T T ofid 4regrar 35 AHA g 30 TH / Y TS &THAT ITTUNSAT HTIAT TS T TS
qruT T[S iad Ol

3T AETTEIATE 3UGeFcl AT BTG ScUlet SOTR & MR 30T IHUR aroT faehfdT
G

A HETZT Tololalral 3UANET Thiftih JidhR FolelalTardr d JieRiafise dfRkised iaagar
ITETST AT ASoT.

10

HAMNET AT / FETeaT GUROUIHTS)/ TBHEIFOMHTS! HTaRTSH HHeo 3UT

FITH HMUA Fehed JURUATHTS 3eieh Yo SUTIANSTAT IS {IeT qrfgaid.

1. FIIE GURUIAT HSYBATAR AT HIVIMATS 0T 3T Scdied [ABAUITATS 3R Feiere
2. qToITT €918, AT S8, fhesd wifder, 30T ga#e sgard IRUNA JAREAT SAfed
TSETATAT HAR ST AR, IS g (e TR TSENhleT TaeTeh 37Te. SiY e fafaer exrciier
dATEAT HENERIGAT AR 813 Ahdl.

3. 3gew A, SNAfAF Tod JARTAT WA dANAAT FAEY Fodld FMered IROTART
HIIETHCT 3MTOT rIehcll TeTONIRCT aTg 2rehdl.

4. FrfeaRerd, ErerenrelieT 38aTE 30T ATid=aqoT SUTITeaT faehre Hadel JvArard g foe
fAgaoT Agcaqol 3me.

5. AT ST IR TN fasey gaATfora soarard! Hafaa fhes arguar 3nfor
3¢T HeholoTTa] 81X fear arfea.

6. T Fehouratilel HMU UolaT ATYh Tiocehled AR FIUIHIS! TehodTcel Rere T
FROT E1 gl AT gt SauATHTST IR 3.

7. RIS AREdTE 0T G YehIAATHS HATeaT Garorarofier ree A Adsheaiadid




et RIeReT saTRa g #Aed gisd.

184 )
Ebngitudo 74732615
Elovation: 522 4412m. |
Accuracy: 126 m
Aimuth 231" (SW)
[Pich; 6.0 :
Time: 03.)11202310:28

o M

Phule Shubhra RHB 1623

Phule Ekata RHB1008



