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Foreword...

The first quarter of year 2010 is over. It
was a busy quarter with important events
such as the annual general meeting,
republic day celebrations, national level
training programs and workshops for cane
growers. The institute also had many high
profile visits for knowledge sharing on
technologies under research and developed
by VSI.

On the industry front in Maharashtra,
sugar production for the season is now
estimated at around 6.5 million tons largely
due to improvement in sugarcane yield due
to good rainfall late last crop year. Many sugar
factories can expectedly overrun their
crushing season till April end or Mid-May.

The country's sugar production was
estimated at around 16 million tons because
of lower sugar production estimates in two
major contributing states UP and Maharashtra.
The present situation indicates increase in
sugar production in both states and this has
revised Indian sugar production estimates at
around 17-17.5 million tons.

With current issue of VSIBulletin
readers can have insight of the efforts by the
Institute in the areas of Research and Human
Resource Development in the Sugar Industry.
Readers are welcome to post their comments
or feedbacks to vsibulletin@vsisugar.com

(A. A. Prabhavalkar)
Editor
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ANNUAL GENERAL MEETING

: The Annual General Meeting
- -4 (AGM) of the ingtitute was held on 3rd
e i January 2010. Shri. Ashok Chavan, Chief

~ L : Ml Minister, MaharashtraState wasthe chief
I G | guest and Shri. Sharadchandra Pawar,
H:Eehﬁ mﬁ%ﬂmrmm'ﬂw .;111" | President, VSl chaired themesting. Itwas

aspecia event with alarge gathering of
members from Board of Directors and
representatives of the co-operative sugar
factories, Maharashtra State Sugar Fed-
eration (Sakhar Sangh), farmersand VSl
employees. ThePresident releasedVSl's
annual publicationson performance of the cooperative sugar industry inthe stateviz. technica performance, distillery
performance and financia performance of co-operative sugar factories. Variousawardsfor excellenceweregivento
thebest sugar factories, personnel from sugar factories, farmersand VSl employees, felicitated by the chief guest.

AWARDSFOREXCELLENCE ..... ... ... ... .. .. . .

Pandurang S.SK. L., Solapur rece|ved Datta Shetkari S.S.K. Ltd. (Shirol), Kolhapur

'Late Vasantdada Patil award for the best overall received award for The Most Innovative
performance in Maharashtra State. Co-operative Sugar Factory' in Maharashtra State

Sanjivani S.S.K. Ltd., Ahmednagar received C.N. Deshpande, MD, Bhaurao Chavan S.S.K. Ltd.,
‘The Best Distillery' award in Maharashtra State Nanded received award for 'The Best Managing
Director' of a co-operative sugar factory in the State.
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ANNUAL GENERAL MEETING
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D.R.Parlekar, Kranti S.S.K. Ltd, Sangli received Balaso S.Jadhav, Kolhapur received
‘The Best Agriculture Officer' award. ‘Late Yashvantrao Chavan' award for achieving highest
sugarcane yield (352.59 tons per hectare)
in the State for pre-seasonal crop.
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Ramesh N. Chougule, Sangli received 'Late Vasantrao Naik' Ramesh V.Jadhav, Kolhapur received 'Late Annasaheb
award for achieving highest sugarcane yield (256.66 tons Shinde' award for achieving highest sugarcane yield
per hectare) in the State for seasonal (suru) crop. (288.93 tons per hectare) in the State for ratoon crop.
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Sunil Kotwal, Farm Management and B.B. Wadgule, Tissue Culutre section received Awards of the
Best Employees of VSI
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The 61st Republic Day Celebrations

VSl celebrated 61st Republic Day of Indiaon
26th January 2010. National flag was hoisted by the
Hon'ble Director General, Shri. Shivajirao Deshmukh.
On this occasion, prizes were awarded to successful
children of the employeesthose achieved academic
excdlence.

Jd University of Agricultural Sciences(UAS), Banglore, India
| and LouisanaStateUniversty, (LSU), USA under theaegis
| of INDO-US Science and Technology Forum (IUSSTF),
New Delhi organized Indo-Us workshop on Silicon in
_ " . Agricultureduring 25th—27th Feb 2010 at the University of
Agricultural  Sciences, Bangalore. Mr. D. B. Phonde,
B Scientist, Soil Science wasinvited by UAS, Bangaloreand
1 LSU, USA withthefinancia support of IUSSTF, New Delhi
for hiskeynote presentation on “Response of Sugarcaneto
Siliconlevelsand sourcesin medium deep black soils’ inthe Indo-Usworkshop on SiliconinAgriculture,
Theresearch on silicon nutrient management in sugarcane wasinitiated at Vasantdada Sugar I nstitutein

2003.
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XVIII International Symposium on Alcohol Fuels (ISAF)

The XVIII International SymposiumonAl-
cohol Fuels(XV111-1SAF) was organized jointly
by All IndiaDidtiller'sAssociation (AIDA) & 1SAF
at Surgjkund, New Delhi from 8th to 12th March
2010.

Scientistsfrom the department of Alcohol
Technology presented thefollowing three papers
duringthisevent.

1.  “Water Conservation in Distilleries’ pre-
sented by Mr. SV. Petil, Technical Advisor & Head.

Inauguration of XVII-ISAF

2. “Asmple rapid & Precise Gas Chromato-
graphic (GC) method for quantitative analysis of
volatile compounds in acoholic beverages &
spirits’ presented by Mr. S.P. Takle, Technical
Officer-Andytical.

3. “Influenceof nitrogen supplementation on the
alcoholic fermentation by thermotolerent strain S.
cerevisiae” presented by Mr. R.V. Burase, AsSis-
tant Technical Officer.

Mr. S.V. Patil in discussion with other delegates

Congratulations

Ms. Gauri Arvind Nerkar, working as Senior Research Fellow (SRF)
inMolecular Biology & Genetic Engineering (MB& GE) lab, hasbeen awarded
withthevery prestigious German Academic Exchange Service (DAAD)
scholarship under sandwich mode programfor Ph.D. degree. Thefdlowship
isfor aperiod of two years. Under thisprogram shewill work with Dr. Ralph
Bock, Director, Max Planck Ingtitute of Molecular Plant Physiology (MPIMP),
Germany on the project entitling 'Development of Chloroplast transformation
systemin sugarcane’. Shewill beleaving for Germany on 1st June2010. We
wish her al thebest.
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New Project — DAE-BRNS sponsored

V S hasreceived aresearch project entitled “ Induced Mutagenesis: Selection for Salinity toleranceand
molecular characterization of tolerant linesin sugarcane’ from Department of Atomic Energy-Board of Radiation
and Nuclear Sciences (DAE-BRNS), Govt. of India(Project No.2009/37/ 51/BRNS/3306, Dt. 04.03.10) for
aperiod of 3yearsstarting from 1st April 2010. Dr. R.M. Devarumath isthe Principal Investigator of the project
and Dr. K.H. Babu, Mr. PN.Tawar, Mr. PG Kawar and Mr.A.A. Nikam arethe Co-Investigators of the project.
Dr. Suprasanna, Head, Functiona Plant Biology & Section, Nuclear Agriculture& Biotechnology Divison, BARC,

Trombay, Mumbai isthe Principa Coordinator of thisproject.

Farmer-Scientist-Extension Worker Interface Program

V Sl conducted three Farmer- Scientist- Extension Worker Interface Programs sanctioned under direct
funded component of Macro-Management Scheme by Directorate of Sugarcane Devel opment, Lucknow,
financed by Ministry of Food And Consumer Affairs, New Delhi at three sugar factoriesin Maharashtra. Details
of the programsaregiven below :

S.No.

Date

Nameof Sugar Factory

Subject tobeCovered

01.

23/03/2010

Shri. Chatrapati S.SK.
Ltd. Bhavaninagar,
Tal : Indapur, Dist : Pune

I ntroduction to new sugarcane
varieties.

Advancesin sugarcanecultivation.
Irrigation Management.
Sugarcane pest and disease
control.

02.

26/03/2010

IndiraGandhi Bharatiya
MahilaVikasS.SK. Ltd.,
Bhudargad,

Dist : Kolhapur

I ntroduction to new sugarcane
vaieties.

Advancesin sugarcanecultivation.
Sugarcane Ratoon Management.
Sugarcane pest and disease
control.

03.

30/03/2010

Samarth S.S.K. Ltd.,
Ambad, Dist: Jana

Introduction to new sugarcane
varieties.

Advancesin sugarcanecultivation.
Sugarcane Ratoon Management.
Sugarcane pest and disease
control.

Scientistsfrom VS, Block Agricultural Extension Officersof the State Government and about 600
sugarcane cultivators participated during these threeinterface programs. The participants di scussed advanced
technol ogiesregarding sugarcane cultivation, irrigation management, ratoon management, introductionto new
sugarcane varieties and sugarcane pest and di sease control.
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National Level Training Programs

TheDirectorate of Sugarcane Devel opment, L ucknow under Macro Management Mode of Agriculture
Scheme of the Government of India, Ministry of Agriculture, New Delhi, allotted total four National Level
Training Programs. One program was conducted by Agriculture Engineering and threewere conducted by Crop
Improvement Division. Detailsof which aregiven below-

National level Training Program on
Relevance of Microirrigation in Sugarcane Productivity
(6th to 8th January 2010)

A National Level Training Program on
“Relevance of Microirrigation in Sugarcane
Productivity” wasconducted for Research Scientists,
Agriculture Officersand Cane Devel opment Officers
of the sugar factoriesin the state during 6th to 8th
January 2010 at V Sl. The program was attended by
20trainees. Dr. S. H. Shinde, Principal Scientist &
Head, Crop Production Division inaugurated the
program.

The subjects covered included different
microirrigation systems, design of drip and sprinkler
irrigation, raingun sprinkler irrigation, agronomic
practices in relation to microirrigation, irrigation
scheduling and crop water requirement, soil fertility,
fertilizer management and fertigation, microsprinkler
irrigation systems, care and maintenance of
microirrigation systems and practicals on study of
raingun sprinkler and drip irrigation and its field
evaluation, chemigation and fertigation. The guest
lecturers Prof A. B. Deshpande from College of
Agriculture, Kolhapur, Dr. R. D. Bansod from
Collegeof Agriculture, Puneand Dr. R. S. Dhotre,
Ex-Head, Irrigation & Drainage Engineering, College

of Agricultural Engineering, Rahuri delivered the
lectures on design and application of sprinkler
irrigationin sugarcane, microsprinkler systemsand
their gpplicationsandirrigation scheduling and crop
water requirement of sugarcaneunder dripirrigation
respectively.

The trainees were al so taken to High-tech
Floriculture project at College of Agriculture, Pune
to updatetheir knowledge on green housecultivation
of different flowerswith microirrigation & fertigation
technology. Thetraineestook active participation and
had quiet fruitful discussonsto makemicroirrigation
successful insugarcaneagriculture.

In the concluding session, the participants
expresad their satisfaction over excellent management
of thetraining program and stressed the need of more
such training program for refreshment of their
knowledge. The concluding remarkswere given by
Dr. S. H. Shinde, Principa Scientist & Head, Crop
Production Division. Mr. A. S. Deshmukh, Sr.
Scientist and Mr. P. P. Shinde, Scientist, Agricultura
Engineering coordinated thetraining program.
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National level Training Programs
By Crop Improvement Division

Three programs of three days each were conducted by the Crop Improvement Division,
VS| ontopics—

S.No. Duration Duration No. of
Participants

01 | Vaieta Planningforincreasing sugar recovery 2nd - 4th 19
February 2010

02 Sugarcanecultivation in biotic and abiotic stresscondition Oth- 11th 13
February 2010

03 Relevance of varietiesinimproving sugarcanerecovery 16th - 18th 17
February 2010

Training program 1

Thefirst of three programs- 'Varietal planning for increasing sugar recovery' commenced on 2nd
February 2010. Nineteen participants from Karnataka Sugar I nstitute, Belgaum, Karnataka, Agriculture
Department of Govt of Maharashtraand officersfrom Sugar
factoriesin the State attended the program. Dr. R.S. Hapase,
Head, Crop Improvement Divisonand Principa Scientist (Plant
Breeding), VS| welcomed the participants. In this training
® program, the speakers (faculty) delivered their lectures on
varioustopicsviz., sugarcaneand sugar industry in India: future
thrusts, sugarcane varieties in India and standards for
identification of sugarcane varieties, sugarcaneimprovement
program: an overview and futurethrust, Effect of flowering on
sugarcane yield and sugar recovery, agronomic aspects for
enhancing sugarcane productivity, integrated nutrient
management for sustainable sugarcane and sugar productivity, irrigation water management in sugarcane,
importance of seed nursery in enhancing sugarcane productivity and itseffect on sugar recovery., importance of
sugarcanevarietd planting, planning of harvesting program, importance of pest management for high caneand
Sugar recovery, importanceof disease management for high caneand sugar recovery and profitability insugarcane
cultivationwith low cost technol ogiesand execution of cane devel opment schemesthrough Sugar Devel opment
Fund (SDF).
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The second program - 'Sugarcane cultivation in biotic and abiotic stress condition' commenced on 9th February
2010. Thirteen participantsthat include Scientistsfrom HaryanaAgriculture University, Regiona Research Station,
: . n Karnal, Haryana, Officersfrom Agriculture Department, Govt. of

Maharashtraand Sugar factoriesin M aharashtraattended thetraining

| program.

In second training program, different facultiesincluding
lecturer from Collegeof Agriculture, Puneddivered lectureson various
~ | topicsviz., sugarcane and sugar industry in India: Future thrusts,
- physiological aspectsinrelationtoincreasing cane productivity and
sugar recovery, breeding sugarcane varietiesfor biotic and abiotic
stress, weed management in sugarcane, disease management in
drought, pest management in stress condition in sugarcane, dripirrigationin sugarcane: importance, benefits, care
and maintenance, agronomica aspectsrelated to stress management in sugarcane, integrated nutrient management
insugarcane, sugarcane cultivation in biotic and abiotic condition and importance of agro-chemicas& fertilizersin
management of drought in sugarcane. In the concluding session, participantsremarked that the stressconditionis
themost crucia factor in agriculturethroughout the country and theinformation received during three daystraining
program on sugarcanecultivationinbiotic and abiotic stress conditionwill beuseful for themtoincreaserecovery
and productivity.

Tralnlng program 3 0 0000000000000 00000COCFOCNOCGEONOGNOGOEONONOEONONOEONONOEONONOEONOSOOONO

Thethird program - 'Relevance of varietiesinimproving sugarcanerecovery' commenced on 16th February
2010. Seventeen participantsincluding officersfrom Agriculture Department, Govt of Maharashtraand Sugar
factoriesof Maharashtraattended thetraining program. Thefaculty
membersdelivered lectureson varioustopicsviz., sugarcaneand sugar
industry in India: future thrusts, sugarcane varietiesin India and
standardsfor identification of sugarcane varieties, devel opment of
sugarcanevarietiesin India, effect of flowering on sugarcaneyield
| and sugar recovery, agronomic aspects for enhancing sugarcane
1 productivity, roleof integrated nutrient management for increesng yidd
i p = andrecovery of sugarcane, irrigation water management insugarcane,
' importance of seed nursery in enhancing sugarcane productivity and
itseffect on sugar recovery, importance of sugarcanevarieta planting,
planning and harvesting program, importance of pest management for high caneand sugar recovery, importance of
disease management for high cane and sugar recovery and profitability in sugarcane cultivation with low cost
technol ogiesand execution of cane development schemesthrough Sugar Development Fund (SDF).

For all three programs, certificates were given to the participantsfor successful completion of training
programs.
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Training for progressive farmers and extension officers

Training for Extension Officers of Uttar Pradesh

A three days short-term training program on'Advanced Technologies
in SugarcaneAgriculture for 20 extension officerswasheld during 13th to
15th January 2010 at VSI. The training was sponsored by
| Commissionerate of Sugarcane, Lucknow, Uttar Pradesh (UP). During

| theprogram, scientistsfrom VSl delivered thelectureson different as-
| pectsof sugarcaneagricultureviz., varietal and seasonal planning, sugar-
canevarieties, advanced sugarcane agronomical practices, integrated soil
fertility management, seed nursery management, tissue culturetechniques
and biotechnol ogy in sugarcaneagriculture, conventiona and modernirri-
gation techniques, farm mechani zati on, agriculture economics, use of
biofertilizersand integrated pest and di sease management. Brief notes on abovetopicsin theform of thebooklet were
aso provided tothem. Traineesvisited Vignahar S.SK.Ltd., sugar factory at Junnar for the cane devel opment activities
carried out by thefactory and the actua package of practicesfollowed by thefarmers.

Training for progressive farmers of Bihar State

Training programon*“ Advanced Technologiesin SugarcaneAgriculture’
for progressve sugarcanefarmersfrom Bihar Statewas conducted during
9th to 11th February 2010 by VSI. Thefarmers training was sponsored
K by Cane Development Department of Government of Bihar. Fifty

M| sugarcane growersattended in—housetraining at VSl on 9th February,
=yl visited Sanjivani (Takli) SSK. Ltd. sugar factory at Kopargaon on 10th
w | February and Central Sugarcane Research Station (CSRS), Padegaon
M. on 11th February 2010. Farmers|earnt about the sugarcane cultivation
practi ces being adopted by sugarcane growersin MaharashtraStateand
asoresearch findings generated at CSRS. During thetraining, scientistsfrom VS| delivered thelectureson different
aspectsof sugarcaneagricultureviz., sugarcane germplasm, modern sugarcane cultivation practices, integrated fertilizer
management, irrigation management by conventiona and modern irrigation techniques, farm mechanization and crop
protection. The team of farmers was led by Mr. PK.Zha, Deputy Director, Cane Development, Pusa, Bihar. The
Deputy Director and cane growers expressed satisfaction regarding the conduct of training program.

Inbothtraining programs, traineesvisited different |aboratoriesand VSl farmswherethey discussed the use of
different technol ogiesapplicablein agro- climatic conditionsof Bihar and UPrespectively. Practical swere conducted at
varioussectionsof theAgriculture Division. Traineesexpressed immense sati sfaction regarding thetraining programs.
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National Environment awareness campaign 2009-10

Department of Environmental Sciences, VS| participated
inNationa Environment awarenesscampaign (NEAC) 2009
2010 launched by Ministry of Environment and Forest
ol (MOEF). The theme for 2009-10 was “ Climate change”
under thistheme Ministry of Environment and Forest has

v o identified sub-themefor conducting campaign. MoEF had
S approved the project proposal submitted by Environmental
; Mﬁiﬁﬁ*ﬂ | Sciences Department. Sub-theme given to the department
Sl | was Public Biodiversity Register. To conduct thisawareness
activity Department of Environmental Sciences selected

studentsastarget group and identified 'JanataVidyalaya School at Pimpari Sandas.

The staff visited the school conducted the program with the help of theto Headmaster Mr.S.A Patil.
Initially some documentary filmson biodiversity followed by alecture—emphasi zed the importance of
biodiverdty and significancesof documentation of biodiversity at loca leve . Prof GholeHead of Environmenta
Science Dept. and Mr. Deshmane have conducted | ectures on Environment, Biodiversity and importance of
biodiversity. School studentsfrom ninth standard participated in action/activity in preparing biodiversity
register. MScfirst year studentsof Environmental ScienceV Sl havedivided school studentsinto different
groupsto collect information on different typesof tress, birds, insects, reptilesagricultural cropsetcthatis
present intheir own village. Environmental Science student shown their keeninterest in studying floraand
faunaand guideto school studentswhile collecting the datafrom village Pimpari Sandas. It gaveanew
visionto the participants school studentstowardstheir surroundings.

Thisactivity wascompleted intwo week. All information collected by school student isdocumented
inBiodiversty regiger. Intheconcduding sessonof theactivity VS Director Generd Shri Shivgjirao Deshmukh
published the biodiversity register prepared by school studentsand V Sl students. A microscopewasa so
gifted totheschool.

Inthisway department of Environmental sciences successfully completed National Environment
Awareness Campaign 2009-10.

Advisor : Shivajirao Deshmukh Committee :
Editor : Atul Prabhavalkar Dr. S. H. Shinde, K.R. Patil, R.V. Dani, S. V. Patil,
Layout & Photography : Shriram Patil B.S’S.gghbgllkar, A.S. Deshmukh, M.R. Shinde,

VSIBulletin is published by the Vasantdada Sugar Institute, Pune.
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VISITORS TO VSI
Visit of Belgium delegation — Trials on Sugarbeet Processing

A Belgium del egatlon visited VSl and meeting held on report of two years Belgium sugarbeet trialsand
future strategy for sugarbeet industry devel opment in M aharashtra State. Group meeting of representativesfrom
SESVanderHave Sugarbeet Co., Belgium and V Sl was held on 24th March 2010. Theissuesand difficultiesfor
sugarbeet production and processing were discussed. Hon. Shivajidada Patil, Vice President, Mr.Shivajirao
Desnmukh, Director General, Dr. S.H. Shinde, Head, Crop Production Division, Dr. R.S. Hapase, Head, Plant
Breeding, Mr. K.B. Kale, Sugar Engineer and Mr. PV. Ghodke, Scientific Officer, Agronomy sectionfromVS|
and Mr. Bruno Vandame, Director, Mr. Gean Noel Errard, Manager from SESVanderHave participated in this
Interactive session. Research results of SESVanderHave sugarbeet varietieswere presented.

Visit of Mr. Charles M. Moall, from MTD Products Inc., USA to VSI

Mr. CharlesM. Moall, Chief Investment Officer, MTD Products Inc., USA aong with there Business
Development Director in IndiaMr. Amit Sahaand Business partner Mr. Shekhar Padgilwar from M/sPadgiwar
Agro Industries, Nagpur havevisited VSl on 23rd February 2010 for technical discussion on agricultural scenario,
sugarcane mechanization and itsscopein India. Dr. S.H.Shinde, Principal Scientist and Head, Agriculture Crop
Production Division briefed the visitorsvarious activitiesof VSl and al so sugarcane scenario in the State and
National level, explained the sugarcane cultivation practicesbeing followed inthe Stateand Indiain general.
Mr.PRP.Shindeand Mr.D.B.Phonde, Scientist from Agriculture Engineering and Soil Science sectionsrespectively
explained sugarcane mechanization present status and itsfuture scope aswell as nutrient management practices
followed by farmersin MaharashtraState. The visitorswere a so shown sugarcane planter devel oped by VSI.

Visit of Delegation from Zambia

A ddlegationled by H.E. Mr. Walubita, High Commission, Zambiavisited theingtituteon 19th March 2010
to explorethepossibilitiesof collaboration between V Sl and ZambiaGovernment inthefield of the Sugar Industry
andtraining activities. Shri. Shivagjirao Deshmukh, Director Genera welcomed all the del egates. highlighting the
important activitiesand achievements of V SI was shown through VS| film. VSl Scientistsand the members of
del egation interacted on sugarcane agriculture, irrigation, scopefor sugar industry & investmentsin Zambiaand an
establishment of full fledgetraining center in Zambiato cater the needs of African continent with respect to sugarcane
cultivation & sugar processing. Delegation also visited Mol ecular Biology and Tissue Culture Departmentsand labs
andtook keeninterest in understanding the activitiesof VSl in advanced research. Mr. Datin Sivaldita Jegathesan,
Consultant, Zambian Investment Promotion Project along with Mr. Pradip Nagar, from TATA International were
asothemembersof delegation.

Visit of Dr. Santosh Singh, representative of USDA

Dr.Santosh Singh, representative of USDA, New Delhi visited VSl on 4th March 2010. Hewasonvisit to
survey sugarcane and sugar situationin Maharashtraduring current season 2009-10 and forthcoming 2010-11. In
thisregard, healsovisited Sahyari S.S.K. Ltd. at Karad alongwith Statistical Officer Mr.M.R. ShindefromVS|.

11
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Visitors visited to VSI during 2009-10

Sr.No. Visitors Number
1. Farmers 4792
2. | Sugar factory officers 36
3. Govt. Officids 99
4. | PrivateOrganization Officids 7
5. | Outside State 568
6. | Krishi VidyanKendra 80
7. | Trainee Officersfrom other I nstitutes 79
8. Overseas 20
9. Students 644

Total Visitors 6325
Total No. of visits 142

12
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Library Update (January 2010 - March 2010)

1) Weising, Kurt, Nybom, Hilde, Wolff, Kirsten
& Kahl, Gunter
DNA fingerprintinginplants: Principles,
methods and applications. (2nd edi.)

2) Nap,,Jan-Peter

Genomicsfor biosafety in plant biotechnol ogy.

3) Avison, Matthew B.
Measuring geneexpression

4) Manahan,Stanley E.

Environmenta chemigtry. (Sthedi.)

5) Sinha, PrabhasC.

Ozone, endangered species, migratory
speciesand heritagesites. [Global
environmental law, policy and action plan
series] (1stedi.)

6) KumarArvind
Pollution and biodiversity: Biosocia aspects.

7) Tiwaxi,B.D.

Sewage pollutionand microbiol ogy.

8) Yadav, B.S. & Shewae, Manjusha.B.
Advancesin environmenta biology and
toxicology

9) Singh, Rg Vir

Watershed planning and management.

Barrass, Robert

Scientistsmust write. [A guideto better

writing for scientists, engineersand students]

Hailman, Jack P. & Strier, Karen B.

Panning, proposing, and presenting science

effectively. [A guidefor graduate studentsand

researchersin thebehavioral sciencesand
biology]

Kim, Young J.

Atmosphericandbiologica environmenta

monitoring.

Agawal, SK.

Air pollution.

Chiras, Danid D.

Environmenta science.

Agawal, SK.

Heavy metd pollution.

Raendran, S., Aravindan, S Rajakumar

T.Jayavd & Sivakumar R.

Hyperspectra remote sensing and spectrd

signatureapplications.

10)

11)

12)

13)
14)
15)

16)

13

17)

18)
19)
20)

21)

22)
23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

Porwal, M.C.

Remotesensing anaysisof environmental
resourcesfor planning and development.

Sharma, Sandhir
Businessethicsand environment.

Ghosh,Assh
Environment and devel opment.

Agarwa, SK.

Environmenta biotechnology.

Smith, Keith & Petley, David N.
Environmental hazards: ngrisk and
reducing disaster.

Jain,A K.

River pollution Regeneration and cleaning.

Vasstha, Kamal
Environmenta management.

Ferry, Natalie & Gatehouse Angharad M.R.
Environmenta impact of geneticaly modified
crops.

Ld, Banwari
Environmenta microbiology.

Jat, M.L. & Bhakar, SR.

Ground water hydrology: Theory and
practice.

Agarwa, SK.

Water pollution.

Mitsch, William J., Gossdlink, James G,
Anderson, Christopher J. & Zhang, Li
Wetland ecosystems.

Matthews, JaniceR. & MatthewsMatthews,
JaniceR. & Matthews, Robert W.
Successful scientificwriting. [A step-by-stip
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