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SUMMARY

IDRR Annual Report 1996 97

Directorate of Rice Research has
developed over years an efficIent mechamsm
for national level planning and executing
multidisciplinary and multIlocatIon testmg DRR
also facIlitates exchange of genetical matenal
and mformatIon across the country It conducts
lead research for Irrigated ecology through ItS
research projects, 7 ad-hoc projects, orgamses
four major research networks Hybnd nce,
Bzotechnology, QualIty nces and germplasm
evaluatzon for bzotlc stresses

BREEDING

Varretal release

Three vanetles PKU 2R 281-PP-31-1 and
Dhala Heera for ramfed uplands and one each
ASD 20 and Sonamam for lowlands and saline
areas respectively were Identified by State
Vanety Release Committees SimIlarly 14
vaneties VIZ, Snkakulam Sannalu Bharant,
Sravam, SwatI Penna Kesava Siva Indur
Samba, ASD 19, ADT 42, C046 TPS 3,
Syamala, CORH 1, CRM 40 and Tapaswam
for state releases and Nldhl and Pusa 677-50
1032-9 for Central releases were approved for
Irrigated areas dunng the year

Forty five promISing vanetIes were
Identified for wldel testing Of these 22 were
for ramfed 14 for lITIgated ecologies, whJ1e eight
wele for hIgh altitude areas m the country lET
14131 a super flOe aromatic nce was suggested
for BasmatI growmg areas

The All India co ordInated vanetal
Improvement programme mcluded 27 national
yield tnals 2 national screenmg nursenes, 3
mternatIonal yield tnals and 8 mternatIonal
observational nursenes A total of 1 091
entnes were evaluated at 464 tnal sites
mvolvmg 98 locatIOns m 23 states representmg

the major ecologies Promlsmg genotypes SUIted
to different ecological Situations With required
duration were Identified

Breeder seed productron

A total of 41 released vanetIes SUited for
ramfed Irrigated abIOtic stresses (saline and
alkalme, high altitude) and basmatI growmg
areas were Involved In breeder seed
production which was orgamsed at 23 centres
In the country A larger quantity of 1272
qUintals of seed was produced which IS In
excess of the Government of India target set
for the year

HYBRID RICE

Four new promlsmg hybnds KJT RH1
UPRH 27, PRH-1, HKRH - 1002 were
Identified and mvolved m on farm testing which
had an yield advantage upto 2 tons Thirty
promlsmg hybnds have been Identified from
National Hybnd Rice Tnals A dozen among
them selected for on-farm tnals mclude - 2RI
158 MPH 518 KMRH-2 UPRH 27,
MTUHR 2040, TNRH 16, IR 62829
NBR82735

BIOTECHNOLOGY

Programme IS structured m the areas of
(a) gene transfer and (b) gene charactensatlon
(DNA marker technology)

Wide hybndlsatron SIX new CMS lines VIZ,
RPMS 11, RPMS 1 2, RPMS 1-3, RPMS 1 4,
RPMS 2 and RPMS 4 were developed utllIsmg
a mvara and a ruflpogon possessmg the
deSirable floral traits such as higher stigma
exertion and higher out crossmg rate

Anther Culture Several doubled haplOids
(DH) mduced from F1 hybnd anther culture
dId show 90% realisation of yield of F1 hybnd



It was also establtshed besIdes genotypIc
effects cytoplasm also strongly mfluences
anther response to culture

R.ee" transformatIOn Usmg Blohstlc and
Agr'obactenum mediated transformation gene
transfer protocols were developed Transient
expressIOn of mtroduced gus reporter genome
IS demonstrated and putative transformants are
under further evaluation

DNA markers and gene taggmg Genetic
studies on resistance to gall midge had brought
out presence of atIeast fIve gall mIdge blotypes
(GMBs) and seven putative genes Impartmg
resistance The dommant gene confernng
resistance (Gm2) to gall midge blotype-l has
been mapped to nce Chromosome 4 by RFLP
and HAPD analysIs A marker aided selection
system IS developed by conversion of RFLP
markers mto PCR based HAPD markers Gm3
(t) gene Impartmg resistance to same biotype
(GMB 1) but non allehc to Gm2 IS mapped to
Chromosome 11

PHYSIOLOGY

Phenology growth and productivIty of
ten hybnds and two vanetles sown at three
different dates m the dry season of 1996 were
compared The phenological development was
more stable m hybnds but the decrease m gram
number per panicle under later plantmgs was
more m hybnds than m vanetles The results
mdlcate that the optimum date of plantmg for
hybnds IS earher to that for vanetles m the dry
season

A field study m 1996 WS on reduction
of panicle density on fIlled gram percentage m
8 hybnds and 2 vanetles showed that reduc
tion m panicle density of 70% of the control
(274 + or - 30 panicles per M2 at flowermg)
durmg gram fillmg phase dId not Improve filled
gram pel cent The results suggest that under
normal condition assimilate availability may not
be limiting the filled gram per cent

Expenments were conduded at 12

locations for understandmg crop responses to
abIOtic stress conditions of upland and
water logged ecologies, flowenng dates of
parentallmes of nce hybnds and genotypes x
environment mteractlon on growth and yield
m lITIgated ecology

Modern genotypes (lET 13170 and
Tulasl) had higher crop and pamcle growth rates
and greater stem reserves dunng gram flllmg
under mild water stress conditions than the
traditional upland vanetles The adverse effect
of water loggmg stress on panicle number could
be overcome by mcreasmg plant denSity m
direct seeded crop under water logged
condition

The study on G x E mteractlon on
phenology, growth and yield of Irngated nce
revealed that vanatlons m days to flowenng and
gram yields were more pronounced m early
duration than m late duration cultlvars

AGRONOMY

Integrated use of green manure/FYM
With granulated 'N' morganlc fertilizers IS a
supenor agronomic practice than that of pnlled
urea N on recommended 'N' baSIS to the first
crop of nce as well as succeedmg nce crop m
terms of gram yield Conjunctive use of hIgher
fertilizer dose WIth organIC manures,
particularly With green manure (Dhamcha)
mcreased the apparent recovery of N and higher
uptake of 'N and P' nutnents durmg rabl
season m general, With granular fertilizers m
particular

Higher chlorophyll mdex values were
found only m flag leaf dunng flowenng stage m
vanous hybnds as compared to scented and
high yleldmg vaneties The correlation of
SPAF-502 Meter values With colour chart was
posItive and Significant Highest correlation
(r=O 8) was recorded at pamcle mltlatlon stage
of the crop

Developed a specifIc agronomIc
package of practices for hybnd and scented nce



VII

Thm nursery with shallow plantmg gave the
best results 10 terms of gram yield 10 HYVs
similar to Hybnds

Butachlor + safener was found to be the
best m controllmg weeds and recorded
comparable gram yields 10 direct sown nce
under puddled conditIOns with two hand
weedmgs

AGRICULTURAL ENGINEERING

EvaluatIOn of direct seeders and
transplanters for rice crop establishment
Direct seedmg of pregermmated paddy with row
seeder ehmmated the operations hke nursery
ralsmg and transplantmg saves labour and
time facilitates Ime sowmg to take up
mechamcal mtercultural operations While the
transplanter and manual transplantmg needed
214 and 347 man hr/ha respectively the row
seeder reqUired only 8 man hrs to cover one
hectare With row seeder there IS a net savmg
(10 cost of operatIOn) of Rs 649/ha and 1080/
ha as compared to that of transplanter and
manual transplantmg respectively The yield
levels of Row Seeder IS more as compared to
manual transplantmg

SOIL SCIENCE

Build-up of soil orgamc matter on
account of combmed use of orgamc (FYM, GM)
and morgamc fertihser sources over time was
observed 10 the long-term study on sOli fertihty
Dual use gram cum green manunng green gram
was found supenor as pre-nce crop 10 the tnal
on combmed use of organic and morganlc
fertihsers Lmear response to applied Zn up to
100 kg/ha was observed 10 alkalme soil at
Falzabad while at Mandya the response was
curvllmear With maximum yield at 50 kg Zn/
ha MaXimum P response 10 Irrigated soils was
restncted to moderate dose of 20 kg PzOJha,
while 10 uplands the response to apphed P was
at hIgher dose of 30 kg Pz0 5

/ha Rice
genotype Swarna was found to fare well both
under N depnvmg and N abundant condition
thus combmmg 10 It both N use effiCiency and

N responsiveness In contrast VIJeta was found
to be highly N responsive vanety lack10g N use
effiCiency trait at zero apphed N

Rice based cropping system Dual
use greengram yielded gram on the average
4 99 Q/ha beSides leavmg behmd 23 8 t/ha crop
reSidues for mcorporation Sunnhemp and
dhamcha contributed relatively higher biomass
of about 50 t/ha each The succeedmg khan!
nce recelvmg green manures gave higher gram
yield over fallow (3 47 t/ha) Among the
non-nce crops followmg khan! nce, groundnut
was seen to benefited by damcha which
contributed more soil organic matter Sesamum
was observed to yield better 10 green manured
plots as compared to fallow Sunflower and
blackgram were not mfluenced by reSidual
effects of pre khan! green manures Rotation
of upland nce With bengal-gram 10 black SOils
resulted 10 doublmg of khan! upland nce gram
yields Higher yields of groundnut (1945 kg/
hal were observed over check (970 kg/hal when
gypsum was applied at 1 5 t/ha

EffiCient N Management In mmeralisation
study mvolvmg urea, green manures and nce
straw combmed use of GM and urea mcreased
N mmeralisatlon rate by 31 56% Straw
mcorporation was not observed to cause any
adverse effects either on N mmerhsation/N
release rate Under cycliC submergence where
conditions eXist for favourable gaseous N losses
deep placement of urea super granules
slgmfIcantly 10creased N recovery (65%) uptake
(128 kg N/ha) over urea (103 kg N) and GM +
Urea (93 kg N/ha) Very early vaneties hke
Prasanna and Adltya could recover N only from
surface layers and thus respond well to apphed
N While late matunng Pranava and Salivahana
could tap soil N from deeper layers too
requmng relatively less fertihser N In the long
term expenment on the fertility management
on a vertisol, the results of 12th and 13th crop
showed that on the average nce responded not
only to well estabhshed N but also to the
supply P K and Zn over time



ENTOMOLOGY
Evaluation of elite cultures and hybnds

from different screening nursenes revealed 54
promising cultures against BPH, 168 against
WBPH and 58 both BPH and WBPH
Screening of 337 entnes against gall midge
showed that 117 cultures recorded ml damage
against bIotype 1, whtle 92 entnes showed ml
damage against biotype 4 10 entrIes recorded
ml damage against both bIotype 1 and 4

Application of flproml granules @ 75
g a I /ha and mltac spray @ 300 g a I /ha were
effective against stem borer, gall mIdge and
whorl maggot comparable to that of
recommended carbofuran granular application
and spray appltcatlon of chlorpynphos
Appltcatlon of Nlmblcldlne @ 4% a
commercial neem formulation as an alternate
spray checked the resurgence causing effect of
deltamethnn spray against BPH

Efforts to explOIt the natural biologIcal
control In nce ecosystem revealed that In

situations of low to moderate pest incIdence,
unnecessary insectICIde application sometimes
practised by farmers can be aVOIded A single
need based applicatIOn of insectiCIdes was
enough to maintain yIeld levels as well as to
ensure favourable balance of pest and natural
enemy populatIOns

StudIes on momtonng of yellow stem
borer through pheromones traps revealed that
It was possible to Identify peak occurrence of
yellow stem borer at both vegetative and
reproductive stages thereby indIcating the
potential for ItS use as an easy tool for deCISIon
making for pest control operations Use of
pheromones In direct control of stem borer
through pheromone medIated mass trapping
on whole vIllage baSIS (an area of 350 acres)
revealed that pest inCIdence at heading stage
as well as population of yellow stem borer at
matunty was slgmflcantly low In pheromone
treated areas compared to areas WIth farmers
practices

Studies on performance of multiple
resistant culture under protected and
unprotected conditions revealed that lET
12875 possesses broad based resistance as
well as stability In yield potential

Application of carbosulfan granules was
effective In reducing the population butld-up
of root nematode Hzrschmamella mucronata,
and ItS performance was comparable to that of
carbofuran

PLANT PATHOLOGY
The national screening nursenes (6)

compnslng 1346 advanced breeding lines were
evaluated against major nce diseases and
entrIes WIth broad spectrum of resistance were
Identified In the adhoc research project on
evaluation of nce germplasm for bIOtic stresses
dunng 1996 3000 accessIOns received from
Ralpur were evaluated for blast and bactenal
bhght at DRR A few accessions were highly
resistant to blast and bactenal leaf blight In
another fIeld test a few slow blasting resistant
cultures were Identlfled and the most
promising were IR 64 lET 12863, 13188
and a few others

Among the new fungiCides evaluated,
none were comparable to Beam 75WP against
blast However against sheath bhght Opus 12 5
SC and Ateml 50 SL were highly effective
Against false smut Blue Copper 50 and
Chlorothaloml40 were effective In reducing the
disease

In pathogemc vanabliity studies on BLB
pathogen It was observed that pathogemc
Isolates of x oryzae Isolated from wtld nces
habitats away from conventional nce fIeld and
as well as from cultivators fields In Andhra
Pradesh has Similar genetic make up
suggesting that genetic flow must have occurred
from wIld nces to cultivated nces In different
parts of the country AggreSSIveness of
R solam was evaluated on known susceptible
and resistant nce cultlvars It was observed that



IX

fungus Isolates from Kapurthala, Moncompu
and Tltabar were highly virulent than others It
was observed that SIlica application reduced
disease seventy and certam chemicals such as
application ofSalicylic aCId (through seed soak
mg) reduced sheath blight seventy

Integrated disease management tnals
conducted In different test sites of vaned
agro-climatIc conditIOns mdlcated that host
plant resistance coupled with need based
fungicide application reduced Significantly blast
disease Also production constramts m 13 states
were mOnitored and population vanability of

DRR Annual Report 199697-

major nce pathogens blast, BLB were
evaluated

COMMUNICATION AND TRAINING
CENTRE

Dunng the year 1996 97 m all nme need
based and skill onented trammg on vanous
aspects of Rice Production Technology were
organI~ed A total number of 139 senior level
extension functIonanes from different state
agncultural departments (SADs), technical and
marketing executives from public and pnvate
sector agro mput agencies (AlAs) were benefited
by partIclpatmg m the trammg programmes
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major research networks on hybrid rice
germplasm evaluatIon and utIhsatIon qualIty
Ilces and bIotechnology and seven ICAR cess
fund supported research projects

--DRR Annual Report 199697

ABOUT THE INSTITUTE
Mandate

The Mandate of the DIrectorate of RIce
Research (ORR) IS as follows
~ To Co-ordInate multilocatIon testIng at

natIOnal level to IdentIfy appropnate
vanetal and management technologIes Infrastructure and facIlitIes
for all ecosystems WIth a VIeW to fulfIl ItS mandate
To conduct strategIc and applIed effectIvely ORR IS organIsed mto followmg
research on all major thrust areas WIth departments/sectIons at headquarters These
specIal emphaSIS on Irrigated nce are Plant BreedIng, Agronomy Entomology,
To co-ordmate and mOnItor research Plant Pathology, Plant PhysIOlogy
networks relatIng to problems of natIonal CommunicatIon and Trammg Centre
and regIonal pnonty BIotechnology, Hybnd RIce StatIstIcs and
To serve as a major centre for exchange Agricultural Engmeermg The research
of research matenal and InformatIon programmes of ORR are supported by
To Impart hammg to subject matter centrahsed servIces of Farm, AdmmlstratlOn
speclahsts and researchers and develop & Accounts LIbrary Engmeermg and
InnovatIve extensIOn mechanIsms for Agrlcultmal Research InformatIon
transfer System (ARIS) The budget of the InstItute
The All IndIa Co ordmated RIce and the sCientIftc strength are gIven In the

Improvement Project (AICRIP) was estabhshed chapter admlmstratIon and fInance
at Hyderabad In 1965 by ICAR to orgamse The DIrectorate has well eqUIpped
Co ordmated RIce Research and natIonal laboratones, glasshouse and fIeld faclhtIes at
testIng programme In IndIa The project over RaJendranagar and Ramachandra Puram for
the years had grown to present status as apphed and fIeld onented research In all the
DIrectorate of RIce Research (ORR) from Apnl above dIscIplInes The DIrectorate IS endowed
1985 WIth added mandate of organlsmg WIth LIbrary AudItorium Semmar Halls
research on In Igated nce for strengthenIng and Hostels and Guest House faclhtIes for orgamsmg
stabIlISIng nce productIon Under AICRIP there conferences, workshop and trammg
are 51 test locatIOns funded by ICAR programmes These facIlItIes are shared by
representIng all states and all nce ecosystems other local ICAR mstItutes/proJects and Acharya
In addItIon ORR IS currently handlmg four N G Ranga Agncultural UnIversIty (ANGRAU)

Main BUilding of DRR
~1r.~

'l!'F:"
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WEATHER AND CROP SEASON

The local weather conditIons are given
m Table 1 Dunng 1996 1997, India witnessed
a favourable clImate for nce production The
country received normal south west monsoon
ram durmg 1996 for the nmth time m
succession Its distribution has been the best m
the last five years By the end of the
south west monsoon season (I e ) September
32 of 35 meteorological sub diVISions got
normal to excess rams A few subdivIsions
deficient m ram were located In Vldarbha
Onssa, Nagaland Severe drought has been
reported m Onssa Durmg the season there

were 5 depreSSions over Bay of Bengal and
Arabian Sea Two of these had developed mto
cyclones which affected the crop m the entire
coastal Andhra Pradesh and parts ofTamI1nadu
The nce was grown m 42 91 millIon ha dunng
the 1996 and the tentative production estimates
were to the tune of 79 62 mI1lIon tonnes There
were no major pest epidemics dunng the year
barrmg a few local problems m Isolated region
of the country e g stem borer m Punjab, gall
midge m Kuttanad region bactenalleaf blIght
m Andhra Pradesh etc

Table 1 Mean monthly meteorological data at RaJendranagar 1996

Temperature RH (%)

Months Max Min I II Rain Sun Wind Evapo RainY Mean
(mm) shine speed (mm) Day Temp

(hrs) (km/hr)

Jan 96 300 146 89 35 00 86 28 37 0 223

Feb 96 321 160 87 30 00 86 32 44 0 241

Mar 96 369 183 71 20 00 96 27 67 0 276

Apr 96 370 227 74 28 356 87 34 66 3 299

May 96 409 254 54 22 34 94 53 98 0 331

Jun96 348 243 78 53 1292 59 75 71 8 296

Ju196 318 233 82 61 1373 48 94 46 9 276

Aug 96 289 231 88 73 2250 27 71 28 15 260

Sep96 307 220 92 67 2121 64 28 31 100 264

Oct 96 296 201 84 67 1090 57 32 34 60 249

Nov 96 298 153 81 54 260 86 20 33 10 225

Dec 96 282 127 79 39 00 74 22 25 00 205

Mean 326 198 80 46 731 72 43 48 43 262
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RESEARCH ACCOMPLISHMENTS

VARIETAL IMPROVEMENT

BREEDING AND GENETICS

Variety Releases
Three vanetles PKU 2 R-281 PP 31 1

and Dhala Heera for ramfed uplands and one
each, ASD 20 and SonamaOl for lowlands and
salme areas respectively were Identified by
vanous State Vanety Release Committees
Similarly for Irrigated ecosystem 18 vanetles
and hybnds VIZ Snkakulam Sannalu BharaOl
SravaOl, Swath I Penna, Kesava, Siva Krishna
Hamsa (Fig 1) Indur Samba, ASD 19 ADT 42
Co 46, TPS 3 Syamala, CORH 1 CRM 40
and TapaswaOl were Identified as state releases
while Nldhl and Pusa 677 50 103 2 9 as
Central releases (Table 2) dunng the year

Varieties IdentifIed for wider testmg m
different ecosystems

Forty five promlsmg vaneties were
Identified for wider testmg Of these, 22 were
for ramfed 14 for Irrigated ecologies while 8
were for high altitude areas of the country lET
14131 a super fme aromatic culture was sug
gested for Basmatl growmg areas (Table 3)

Co-ordmated Research
The All India Co ordmated vanetal

Improvement programme mcluded 27 national
yield trials 2 screenmg nursenes, 3 mternatIonal
yield and 8 observational nursenes A total of
1 091 entnes were evaluated at 464 tnal sites
mvolvmg 98 locations 10 23 states represent10g
the major ecologies Promls1Og genotypes With
appropnate duration sUitable for different
ecological situations were Identified (Table 4)

Rarnfed uplands Rice IS grown under

mOisture stress 10 over 6 mllhon hectares 10 the
country Very early and early duration
vaneties are duect seeded under ramfed
uplands 10 northern parts while grown as
transplanted crop under meagre Irrigation
faCilities from wells or tanks 10 south The most
promlsmg entnes are lET Nos 14350, 13817,
14376, 13943 and 14314

Rarnfed lowlands Lowlands are classIfied as
shallow (upto 30 em watel depth), semi deep
water (upto 100 cm) and deep water (> 100
em) The entries lET Nos 14336, 14077 for
shallow, 13901, 13120 for semldeep and 10549
for deep water are among promls1Og ones
Efforts were contmued to develop vanetIes
rangmg from shallow to deep water areas

Irrrgated areas The most Important and
potential areas contrlbut1Og to 65% of the nee
productIOn at natIOnal level are situated 10

Irrigated ecology Improved genetic hnes With
high yield potential, tolerance to biotic
stresses 10 the duration of 120-130 days were
Identified for different regions of the country
The entnes lET Nos 10565 14470 With
mid early duration 14253, 14444 With
medium duration were 10 top ranks lET 14131
With slender grams and kernel aroma was
promls1Og 10 BasmatI areas

Salrne-alkalrne areas ConSiderable area IS
affected due to soil salimty/aikalimty 10 the
coastal and Irrigated areas Cultivars were
developed With tolerance to coastal salimty
With the tidal regime (6-10 mm hos/cm)
10land salimty (pH> 70), sodlc sOils/alkal1Oe
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sotls lET 13762 for alkalIne and lET 13765 for
alkalIne/coastal sahne areas were promiSIng

Hrlly areas For high altitude areas of Uttar
Pradesh Himachal Pradesh Jammu&Kashmlr
and northeastern India where nce IS grown
under Irrigated as well as direct seeded

conditions several eal1y and medIUm duration
cultures were Identified Among the entnes
tested lET Nos 13792 14176 for Irrigated
areas and 15046 for uplands were among top

ranks

Japomca tnal
The hberahsation of trade restnctlons by

Japan resulted In Import of nce under GATT
opened up new trade avenues for India to
further raise ItS export quantum In mItial
vanety tnal five popularly grown Japomca
varietIes of Japan were evaluated m 18
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locations spread over htlls and plaInS m India
to Identify SUitable genotypes and regions which
can give higher yields retammg the quahty traits
desired by the Japanese consumers Two years
testmg mdlcated Koshlhlkan as sUitable for

growmg m both htlls and plams Hlyokumochl
for htlls and Yamadamshlkl for plams with
higher productivity while letammg quahty traits
(Table 4)

Breeder seed productIOn

A total of 41 released vanetIes SUitable
for raInfed Irrigated abiotic stress prone and
high altitude areas and basmatl groWing regions
were Involved m breeder seed production which
was orgamsed at 23 centres m the country 1272
qumtals of breeder seed was produced which
was In excess to the Government of India
target set for the year (Table 5)

Fig 1 Knshna Hamsa A promising early duratIon vanety

t
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!
I..

I



5

Table 2 List of varietIes released durmg 1996-97

lET No Vanety name/ Days to Gram Reaction to Areas
DesIgnatIon 50% flow type pests/dIseases Recommended

CENTRAL RELEASES
irrigated Ecosystem

9994 Nldhl 120 LS R RTV AP TNadu
Pondlcherry
West Bengal

12671/ Pusa 677 50 115 LS RBL Tamil Nadu
12693 10329 MP (DS/TP)

STATE RELEASES

Irrigated Ecosystem
Snkakulam 165 MS R BI GM4 Late plantmg mAP
Sannalu
Vasundhara 130 LS R RTV GM4 Andhra Pradesh

12630 Bharam 125 MS Andhra Pradesh
Sravam 120 LS RBI Andhra Pradesh

11582 Swathl 125 MS R Bl Andhra Pradesh
Penna 160 SB R BI GM SB Andhra Pradesh

14002 Ke\'ava 125 LS R GM13 Andhra Pradesh
12799 SIva 130 LS RBI Andhra Pradesh
9219 Krtshna Hamsa 120 LS GM1 Andhra Pradesh

Indul Samba 125 MS R GM Andhra Pradesh
10436 ASD 19 125 MS R BI Tol Dr TamIl Nadu

(Plshanam)
13239 ADT42 115 LS R BI BPH TamIl Nadu

(Kar Kuruvat)
Co 46 125 LS R BPH TamIl Nadu

(Samba Thaladl)
10522 TPS 3 140 5B r bL bph TamIl Nadu

(Kar Kuruval)
12561 Syamala 110 LS MRGM MP(wtldnce

menace for
dIrect seed )

12561 CORH 1 115 MS R GLH RTV TamIl Nadu
12413 CRM40 97 LB Onssa
9945 Tapaswam 107 MS R Onssa

Shallow lowland

A5D20 110 L5 R SB LF Sh R TamIl Nadu
(Kar)

Upland
13971 PKU 2 105 MB R BPH Tamil Nadu

Madhya Pradesh
12284 Poorntma 80 LS Madhya Pradesh
11411 Dhala Heera 55 LB R GM GLH Onssa

BPH Tol to
drought

Coastal sahmty

11365 Sonamam 122 SB Salme areas of Onssa
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Table 3 Promlsmg varieties recommended for muItlphcataon under testmg durmg 1997

lET No Designation Days to Gram ReacTIon to Areas
50% flow type pests/dIseases Recommended

Ramfed upland

13817 OR 165 8612 66 LB Direct seeded

areas of Onssa

13818 OR 165 9715 64 LB Direct seeded

areas of Bihar

13921 TM 1307 85 MS Mod res to Bl TN GUjarat
BLB Sh Bl (hansplanted)

13926 Pusa 836 702 208 207 7 87 LS Karnataka Haryana
(transplanted)

13831 JR 825199 70 LB Res to WBPH Karnataka

GMI SB Bl (transplanted)
13832 JR201 76 LS Res to GMI MP

SBBJ (direct seeded)

13636 KAU 8756 86 LB Res to GMI GM4

13942 RP 1886 20463 1231 84 LS TN

13943 OR 92932 65 LB Onssa WB

(direct seeded)

13944 OR 930112 67 LB

13951 NDR 10253 77 LS Eastern U P

Ramfed shallow water

14074 RP 233216563 116 LS Karnataka

14077 RDR8702 109 LB Resto GLH BS Karnataka

14080 NLR33651 128 LB TN AP

14089 RP 2542 201 1385 119 LB AP

14100 OR 1206 251 125 LB Res to Bl Onssa
M P Assam

14101 OR 1206 261 127 LB Onssa W B Bihar
14105 CN 842155 117 LS Eastern U P W B
14107 CR68318 125 SB Eastern U P Assam

SemI-deep water
13120 NDR4008 127 SB UP BlharWB
14208 NDR4004 119 LB UP

Could
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Table 3 Conld

lET No DesIgnatIOn Days to Gram Reachon to Areas
50% flow type pests/dIseases Recommended

Deep water

10549 CN 27114 353 115 LB WB

Irngated

13570 HKR 91113 105 LB Punjab

13613 NDR3011 108 MS Res to GM5 Eastern U P
MR RTV

13762 CSR88 IR 3 93 LS AlkalIne/mland

salme areas

13765 CSR88 IR 6 98 LS AlkalIne/Coastal
salme areas

13993 HKR 931 94 LS Haryana

14004 NLR33655 102 LB Res to GM1 A P Karnataka
GLH Bl

14018 UPRl1425 1 4 1 101 LB Res to Bl TN Punjab
Western U P

14019 UPRI 56163 100 LB Res to BI(L) TN Punjab
Western U P

14031 OR 764 39 98 MS Res to WBPH Bl M P Assam

14032 OR 809 39 98 MS UP MP

14038 R 557411 95 LB Res to GM1 WBPH UP MP

14058 RAU 456542 108 LB Bihar

14062 OR 1114 59 105 LS Mod res to Sh R WB Onssa

15065 KMRH2 112 LS Res to SB Karnataka

Htli areas

13459 UR5392 87 LS Meghalaya

13482 HPR 976 90 SB Himachal Pradesh
HIlls of U P

13483 VL 891167 96 LB HIlls of U P

13783 VR4353 96 LB U P Meghalaya

13792 VL 901695 86 LB HImachal Pradesh
UP

14146 HPR 933 86 LB Himachal Pradesh

Basmatl growmg area(J

14131 RP 3138 60 9 6 6 103 LS Aromahc for
Basmah growmg
areas
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Table 4 Promlsmg entnes IdentIfied m different AICRIP trials Kharif 1996

Name of the tnal Promlsmg entnes (lET Nos) Checks

Ramed Upland
AVEVE
Direct seeded 14350 13817 13831 13832 Heera Adltya
Transplanted 14347 13831 13832 14345 14353 Heera Adltya
AVTE (Zone 1)

Transplanted 14314 14928 13926 13921 14297 Annada Tulasl
AVT E (Zone 2)

Direct seeded 14376 13943 14370 14371 13944 Annada Tulasl

Ramfed shallow water

AVT SHW, Zone 1 14336 14077 14321 Sahvahana Pranava
AVT SHW Zone 2 14100 14105 14419 14405 Sahvahana Pranava
Semi deep water

AVTSDW 13901 13120 14204 Sablta Utkal Prabha
Deep Water

AVTDW 10549 14584 11875 11867 11871 Jalmagna

Irrigated

AMTME Zone 1 15065, 14276, 14290 14283 14274 Ratna Vlkas
AVTME Zone 2 14470 14032 14038 14457 14031 Ratna Vlkas
AVTIM Zone 1 14253, 13570 14018 14004 14247 Jaya Suraksha
AVTIM Zone 2 14444 13613 14058 14062 Jaya Suraksha
AVTBasmatl 14131, 14707 14720 Pusa Basmatl 1

Taraon Basmatl
IVT Non BasmatI 15457 15449 15455 14875 14876 PR 106 IR 64

Samba Mahsun
IVT Japomca Hmohlkan Yamadamshlkl Norm 18 Chmgshl 15

Koshlhlkan Gohyakumangoku Hlyokumuchl

Salme-alkahne sods

Coastal sahne 13762 13767 14200 13769 13768 CSR 10 Jaya Usar 1
Inland sahne 15369 14659 15370 13762 13765 CSR 10 Jaya
A1kahne 13765, 13766 14659 13768 CSR 10 Jaya Usar 1
High altItude areas

Irrigated

AVTE(Hills) 13792 14158 14153 13789 Hlmdhan
AVTM(Hllls) 14176 14180 13183 14169 Hlmdhan
Upland
AVT UH(Hills) 15046 13459 14599 14598 13783 VL Dhan 221

Screenmg Nnrserles

NSDWSN 15240 15236 15222, 15237 15226 Sablta Utkal Prabha
NSASN 15394,15395 15396 15397 15398
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Table 5 Vanety-wlse quantity of breeder seed allotted and produced durmg 1996-97

Quantity (qtls)

Vanety name Centres Allocated Produced

Mahsun ANGRAU RAU KKVP IGKV\1, 2025 581

Chmsurah, NDUAT, Nawagam NSC

IR64 ANGRAU CRRI QUAT, TNAU KKVp, 7370 16135

IGKVV Chmsurah NDUAT Slkklm NSC SFCI

Swama QUAT, KRIBHCQ, NSC 6160 17550

Knshnavem ANGRAU 410 205

Samba Mahsun ANGRAU UAS SFCI NSC KRIBHCQ 3620 3805

Tella Hamsa ANGRAU UAS NSC 1550 2380

Kavya ANGRAU 335 360

Surekha ANGRAU 425 445

Jaya DRR UAS KKVP AAU HAU, 4635 6591

KAU R S Pura, Nawagam, SFCI NSC

Rasl DRR UAS, Chmsurah KRIBHCQ ski 3540 2870

Phalguna DRR, UAS, KRIBHCQ 1210 1430

Swamadhan DRR 900 150

Kastun DRR 700 735

Adltya DRR 110

Tulasl DRR IGKVV 1400 210

Pusa Basmatl-1 IAR! 3000 3060

PNR-381 IAR!, Chmsurah SFCI NSC 1630 8230

PNR-162 IARI 080 100

CSR 10 CSSR! 560 1000

Ratna CRRI QUAT KKVP Chmsurah, 2505 2660

R S Pura SFCI NSC

Annada CRR! QUAT, IGKVV, NSC 2630 5280

Kalmga III CRRI, QUAT BAU IGKVV AAU KRIBHCQ 5280 4695

Vanprabha CRRI 600 240
Heera CRR! QUAT RRSC, Slkklm 4310 5100
CR 1009 CRRI 1300 11 00
CR 1014 CRRI 700 460
Lumsree CRR! 350 570
IR36 QUAT, KKVp, IGKW Chmsurah, 5720 7950

AAU KRIBHCQ, SFCI, NSC

Contd
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Table 5 Conld

Quantity (qtls)

Vanety name Centres Allocated Produced

Lalat ~UAT 200 14500
Sugandha RAU 300 600

RaJashree RAU 2530 4000
Jyothl KAU,NSC 600 700
IR20 TNAU UAS,NSC 1740 1680
IR 50 TNAU,AAU NSC 1640 1585
WhIte Ponnl TNAU 480
ADT36 TNAU 485 450
Intan UAS 630 700
Basmatl370 KKVp, HAU PAU, R S Pura SFCI 470 740
Krantl IGKVV 700 1250
PankaJ Chmsurah AU, NSC 280 330
Abhaya IGKW 900 1650
Pantdhan 10 GBPUAT NSC 480 7840
HKR228 GBPUAT, NSC 240 2230
Pantdhan 4 GBPUAT KRIBHCO NSC 1320 25000
Pantdhan 11 GBPUAT 100 550
Pantdhan 6 GBPUAT 140 16800
Govmd GBPUAT 455 22800
Sanoo 52 NDUAT SFCI, NSC 520 11900
NDR 118 NDUAT 145 2000
Narendradhan 80 NDUAT NSC 310 1800
Narendra 359 NDUAT 1500 1350
VL Dhan 221 VPKAS 050 050
PR 106 HAU PAU SFCI NSC 660 3300
PR 103 PAU, NSC 630 980
PR 111 PAU, SFCI NSC 1050 2363
PR 108 SFCI 060

ANGRAU = Acharya N G Ranga Agncultural University RAU = RaJendra Agncultural
UniversIty KKVP = Konkan Krlshl Vldyapeeth IGKW = Indira Gandhi Knshl Vlshwa Vldyalaya,
NDUAT = Narendra Dev University of Agnculture & Technology NSC = National Seeds
Corporation, CRRI = Central Rice Research Institute, ~UAT = Onssa University of Agnculture &
Technology, TNAU = Tamil Nadu Agncultural UniVersity, SFCI = State Farms Corporation of
India KRIBHCO = Knshak Bharatl Cooperative LimIted UAS = UniversIty of Agncultural
SCiences DRR = Directorate of Rice Research AAU = Assam Agricultural UniversIty
HAU = Haryana Agncultural University KAU = Kerala Agncultural University IARI = Indian
Agncultural Research Institute GBPUAT = G B Pant University of Agnculture & Technology,
VPKAS = Vlvekananda Parvatlya Krlshl Anusandhan Shala
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Centre Entry

A total of 830 elite lmes were evaluated
m 21 observatJonal, prelimmary and advanced
statJon tnals at 10 centres The entnes which
combme key quality traIts with hIgh yield
potential are as under

Entnes with quahty traits and
yield potential at 11 centres

At ORR 76 cultures mcludmg checks
were evaluated for yield and quality dunng Rabl
and Khanf One culture RP 3120 (RP 2691/
Kastun) with deSirable quality traits slgmflcantly
out yielded Kastun and Pusa Basmatl 1 m yield
while 7 other cultures (Table 7) from RP 3238
3120 3376 3135 3949 and 3120 were
promlsmg wlth slgmflcant yield supenOllty over
Taroan Basmatl

One thousand eIght hundred and
twelve lines m F4 F5 generatIons from 36
crosses and 7471mes m F6 F7 generation from
8 crosses were evaluated for deSIrable quahty
traits gram yIeld and leaf blast ThIS led to
Identification of 320 bulks and 1481 smgle plant
selections Quality analysIs resulted m a good
number of aromatic selections exhlbltmg hIgh
kernel length after cookmg (12 14 mm 14 16
mm and> 16 mm) The most promIsing
matenal mclude RP 3392 3695 3644 3145
3654 3659 3624 and 3120 (Table 8)

PAU 2343 and PAU 2122

HKR 91-455, HKR 92455

Pusa 1280 7 4, Pusa 12833 19

NOR 6072, NOR 637

NLR 33958 NLR 5166 14-3-3

UPR 1854 14 1, UPR 193 104

RR501

LST 121 LST 103

lET 13550

SIRl436

Madhun Selection 11 R6 36 405

Falzabad

Nellore

Pantnagar

RS Pura

ORR

Kapurthala

Kaul

IAR!

Banswara
Smguppa

Ralpur

Fig 2 lET 14131 A promising dwarf scented vanety

Genetic enhancement of quahty nces

ICAR research network In genetic
enhancement of quality rices fm higher
productivity and export was contmued durmg
1996 mvolvmg 14 centres

In the multllocatlonal testJng programme
lET 14131 (RP 313860 9 6 6) flom the cross
Pusa Basmatl l/Phalguna was IdentifIed as the
best culture (Fig 2) This culture recorded yIeld
advantage of 375% over Taroan BasmatJ the
traditional check and was comparable to
standard checks m all quality parameters It was
rated as one of the most deSirable cultule m
the panel test It was recommended for onfarm
tnals m traditional basmatl growmg areas (Table
6) Promlsmg basmatl entnes mclude lET
14707 (HKR 9340) and lET 14702 (88 H5 1
1 2) which are tall m stature and are on par
with checks m all quality parameters Both
cultures possess resistance to gall mIdge
biotype 1 while the latter has tolerance to white
backed planthopper also A selectIOn from
Basmatl composite lET 13549 (RP ST 328) has
consIstently out yielded Pusa Basmatl 1 by 1 t/
ha and Taroan Basmatl by 2 3 t/ha The culture
has tolerance to leaf blast bactenal leaf blight
and stem borer and was found to be SUitable
for makmg parbOIled Basmatl nce whIch has
high demand m the mternatlonal market
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A total of 285 fresh crosses were made
to transfer Important quahty traits mto dwarf
high productive background at all centres

Use of mutation tool at Varanasl led to
the development of 13 long slender gramed
dwarf mutants of BasmatI 370 and Type 3
exhlbltmg high yield potential

In a study at DRR, the relationship of
hull content on mlllmg quahty traits of scented
nces revealed significant assocIation between
hull weight and mIllmg recovery mdlcatmg that
selective breedmg for low hull content would
enhance the total milled nce yields

At Ludhlana uSing D2 analySIS 33
scented flces were evaluated for genetic
diverSity and were made mto 19 groups based
on 8 characters

In the non-basmatI quahty nce trials
lET 15457 (RP 3120 10-12) lET 14857

DRR Annual Report 199697

(PR 111) lET 14876 (NLR33359) lET 15449
(R 405 44) and lET 14887 (RP 3125-9085 2)
possessed deSirable qualtty traits besides
supenonty In yield Like-Wise lET 14074
14333 14089 13926 14274 and 14329 were
also found to possess high head nce lecovery
of over 60% and mtermedlate gelatinization
temperature mother Irngated tnals

Released valletIes were analysed for key
quahty traits VanetIes With good to high head
nce lecovery attractive appearance and highly
deSirable range of starch charactenstIcs mclude
IR 64 Knshna Hamsa PR 106 and Prakash m
long slender Kavya Knshnavenl Samba
Mahsun Sona Mahsun, Kamml Tulasl and
White Ponnl m medIUm slender Kushal and
Radha In the short bold groups MedIum
slender types were aSSOCIated With high mlllmg
and deSirable cookmg and eatmg quahty traits
(Table 9)

Table 6 Performance of lET 14131 m the co-ordmated trials, 1996

Quahty halts lET 14131 Pusa BasmatI 1 Taroan BasmatI

Gram Yield (kg/ha)
TBL 3225(38) 3650 2346
NBL 2997(10) 3107 2730
HRR(%) 593 610 496
KL 715 759 705
UB ratio 399 439 394
Alkah value 70,70 7070 62,62
KLAC(mm) 151 153 130
ER 211 202 184
AC(%) 239 246 228
Gram chalkmess OC VOC VOC
Aroma SS SS SS

FIgures m parentheses mdlcate percentage Improvement over Taroan BasmatI

TBL = Traditional BasmatI locations NBL = Non BasmatI locations
HRR = Head nce recovery KL = Kernel length UB = Length/breadth ratio
KLAC = Kernel length after cookmg ER = Elongation ratio AC = Amylose content SS = Strong
scent OC = Occasionally present VOC = Very occasionally present
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Table 7 Details of selectIOns made m promlsmg crosses (F5) m pedigree nursery
based on kernel length after cookmg DRR 1996

RPNo L5TNo Cross combination Yield Days KL KLAC Aroma
(Kg/ha) to 50% flow (mm) (mm)

3120 121 RP2691/Kastun +3113 106 815 147 55
3238 103 PBl/IET8585 +2447 106 662 148 55
3120 107 RP2691/Kastun +2575 108 696 123 55
3361 111 Kastun/RP2632 198 +2447 97 718 135 55
3376 116 IR841 85 1 1 2/ R +2447 98 699 143 55

Basmatl
3135 118 PR 109/Pak Basmatl +2857 95 704 139 55
3149 120 PB1/IET13548 +2739 102 697 152 55
3120 127 RP2691/Kastun +2578 97 712 124 M5

PB1 +2708 108 744 158 55
Kastun 1935 90 718 123 55
Basmat1370 1935 97 659 133 55
Kamal Local 1817 92 739 135 55
Expenmental Mean 2291
CD (005) 275
CV (%) 147

KL = Kernel length KLAC = Kernel length after cooking SS = Strong scent
I Supenor to PB 1 + Supenor to Kastun

Table 8 Details of selectIOns made In promising crosses (FS)
In pedigree nursery based on kernel length after cooking, ORR, 1996

RPNo Cross combination Grain length (mm)

1214 14-16 >16 Total

3392 lET 11341/Kastun 14 13 14 41

3695 IR 64/R Basmatl/IR Basmatl 71 32 5 108

3654 IR 36/IET 10654 13 3 8 24

3644 PB 1/IET 12603 34 21 9 64

3659 PB 1/Kastun 17 8 4 29

3145 PB 1/IR 36 24 19 - 43

3624 IR 64/Bas 385 21 7 28

3120 RP 2691/Kastun 90 - 90

3121 RP 2695/PB 1 28 5 - 33

3122 RP 2695/Kastun 17 - - 17
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Table 9 AnalysIs of key quahty traits of the released vanetles

Vanety HRR KL UB Alk VER WU AC Grn

(%) (mm) Val (ml) (%) Chalk

LONG SLENDER

IR 64 505 649 324 333240 140 221 VOC
Saleem 590 628 301 49 43 38 250 275 VOC Trans

IR 30864 600 619 364 4444 38 190 271 VOC Trans

Prakash 491 628 307 5346 37 250 243 OC
Krishna Hamsa 588 638 350 3737 38 140 239 VOC Trans

PR 106 615 663 325 7070 43 265 227 VOC

LONG BOLD

Pothana 632 610 296 3131 38 190 268 OC

MEDIUM SLENDER
Samba Mahsun 605 475 258 4349 38 140 29 A
Sona Mahsun 635 512 258 4339 35 110 252 A
Amblca 610 531 291 3838 43 140 257 VOC Trans

Pantdhan 4 590 570 259 4234 47 140 278 P
Kavya 700 598 274 4947 40 190 235 VOC,Trans

RanJlt 656 526 260 5354 43 100 258 A
M72 663 547 287 2828 43 140 241 A Trans
Kamml 612 483 277 4337 38 150 239 VOC Trans

Tulasl 556 581 283 3933 50 120 233 OC
Knshna Vem 660 568 296 4838 40 150 245 VOC
White Ponm 555 529 267 4846 38 130 249 OC

SHORT BOLD

Kushal 652 506 221 5253 35 100 251 OC
Radha 543 534 247 4940 38 110 248 OC
Momram 580 541 247 5253 37 120 263 OC

P Present A Absent OC Occas~lonally Present VOC Very OccasIOnally Present Trans Translucent

Promlsmg entnes resistant to pests/
diseases

The breedmg program was onented
towards Identlfymg genotypes to distInct
agroecologlcal situatIons m dlffelent regions of
the country The pest complex as It eXists either
dunng wet/dry seasons was given major
emphaSIS Through crossmg and selectIOn
under field and greenhouse for resistance

promlsmg cultures were IdentIfied
In the early duratIon group, lET 9219

(Rasl/Fme Gora) WdS found to be resistant to
blast and tolerant to cold durmg seedlmg stage
It performed well m Telangana regIOns of
Andhra Pradesh dunng Rabl season and was
released as Krishna Hamsa (Fig 1) by SVRC as
a replacement to Tella Hamsa, a predommantly
grown vanety In the medIUm duratIon group
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lET 12875 which was Identified for release as
Tnguna (Fig 3) by VIC as promlsmg for Andhra
Pradesh and Maharashtra IS bemg tested m
frontline demonstrations m East Godavan lET
12875 was also found resistant to gall midge
blOtype-5 prevalent m Kerala with reported
damage upto 8000 ha m Kuttanad area durmg
of Kerala 1996 97

Cultures ongmatmg from 40 crosses
which were earlier screened under greenhouse
conditions for resistance to major pests were
evaluated m field and a few cultures were found
promlsmg and were supenor to the check
Phalguna The entnes were entered m national
trials (Table 10 and 11)

Another local trIal was organised
mvolvmg entnes among 364 fixed cultures (F5
F6) m two replications The cultures were
denved from crosses made among cultures
possessmg resistance to mdlvldual gall midge
blotypes Selections were made both under field
and greenhouse conditions The promlsmg
cultures (Table 12) from this tnal would be
evaluated m national trials

Genetics of resistance

Gall mIdge The vanetIes resistant to gall
midge biotype 1 were studied for their nature
of resistance reaction and were classIfied as
hypersensitive posItive and hypersensItive

negative In both cases, the vanetIes showed
resistance to gall midge However, the nature
of resistance differed Genetic background of
the nature of resistance was studied m some
crosses with respect to hypersensItive reaction
In mtercrosses Involvmg resistant types as well
as susceptible ones and hyper-sensItive
posItive seemed to be controlled by dommant
genes (Table 13)

Blast SIX mdlca donors (Carreon Dular,
Tetep Tadukan, Zemth and CNM 4140) and a
susceptible check (Co 39) were screened agamst
IC 9 race All the donors showed resistant
reaction Crosses were effected m 2 groups In
order to study allelism between resistance genes
1 Susceptible X ReSistant 2 ReSistant X
ReSistant The resultmg 15 F1 and 15 F2
population was scored for disease reaction and
data was subjected to Chi square test for good
ness of fit In the first group (susceptible x
resistant), resistance was dommant over
susceptibility A Single dommant gene governs
blast resistance In all donors (3 resistant 1
susceptible) In the second group (resistant x
resistant) resistance was dommant over
susceptibility ReSistance genes present m
Carreon and Tetep are allelic With each other
Two non allelic dommant and duplicate genes
were found to be present m the donors Dular
Tadukan, Zemth and CNM 4140

I
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Fig 3 Tnguna A PromisIng gall mIdge and BPH resIstant vanety
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Table 10 Promlsmg entnes wIth resistance to multiple pests/diseases m Khan! 1996

Designation Cross combmatlon Yield Days Gram Resistant
(t/ha) to 50% type to

flow

RP31741549 1633 IET8655/IET8642 62 109 LS BPH MR WBPH
SB GM15 GLH

RP 25471322 ARC5723/ARC6650//RPI579 38 63 112 LS GMI WM

RP 32063205 IET7946/IETl0267 62 115 LS BPH

RP 3422 30885 Tl432/L152//Suraksha 65 120 MS BPH WBPH

RP 3206 32605 PrasannaiSuraksha 59 114 LB WBPH

RP2542 12777 1831 IET5656/RP1579 GMS38 57 126 LS BPH WBPH

RP3169 32295 1849 Tulasl/Nagarjuna 70 126 MS BPH WBPH

RP254226789 IET5656/RP1579 GMS38 65 126 LS BPH GM1234

RP3746 26738 RPT26738/IET5656 62 120 MS BPH WBPH SB
GM14 LF

RP3804 23019 IET7946/RP15799700 64 120 MS GM124 GLH
BPH WBPH SB
Hlspa

RP 2542 13998 IET5656/RP1579 37 75 110 LS BPH WBPH GMB 1 BI
Phalguna Check 59 120

Table 11 Promlsmg multiple resIstant cultures With mId early and medIUm duration

DeSignation Cross combmatlon Yield Days Gram ReSistant
(t/ha) to 50% type to

flow

RP 31651380 lET 7302/Suraksha 60 103 LB MR BPH GM15
RP 3791 35 1669 RPW617/ 67 103 LB MR BPH

ARC6650 19/IET8585 WBPH

RP2932 32711 1887 lET 7302/Phalguna 62 107 LS WBPH GM15 SB
RP 18881788 RP 79 5/TELLA VADLU 68 104 LS MR BPH WBPH

SB LF

RP 37901784 lET 7564/IET 7946 59 105 MS BS

RP 1579 RPW 6 17/ARC 6650 62 105 MS BS

1319

RP 12769 lET 7302/IET 6262 66 100 LS RTV BPH WBPH
GLH

Jaya (Check) 58 103
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Table 12 Promlsmg cultures resistant to different blOtypes of gall midge Khan! 1996

Designation Cross combmatIon YIeld Days Gram Resistant
(t/ha) to 50% type to

flow

RP 2941 30308 lET 7302/Phalguna 64 122 MS GMB 125

RP 37911827 RP1579R117/IET8585 62 116 MS GMB25

RP 2542 12777 1832 IET5656/RP1579GMS38 71 112 MS GMB2

RP 340332319 1852 RPW6 17 W 1263 63 122 LS GMB2

RP 2941 32357 1857 lET 7302/Phalguna 67 122 LS GMB25

RP 2931 32387 1860 PhalgunafC 506 59 120 MS GMB125

RP 2931323941861 Phalguna/C 506 58 126 MS GMB125

RP 318732591 1879 lET 7946/IET 6315 66 126 LS GMB4

Phalguna (Check) 58 120 LS GMB 1

Table 13 PhenotYPic segregatIOn of F1 F2 seedhng reaction for nature of resistance to £Ice gall midge

Cro"s F1 F2 ReactIon

HR+ HR hro Ratio X2

TN1 x Slam 29 (HR+) 400 159 31 340
(hlO) (HR+)

TN1 x Phalguna (HR+) 150 68 31 130
(hro) (HR+)

1N1 xNHTA (HR+) 226 82 31 005
(hro) (HR)

TN1 x Bangiel (HR+) 144 46 31 006
(hro) (HR+)

TN1 x Aganm (HR) 100 35 31 001
(hro) (HR)

NHTA 8 x Aganm (HR) All plants resistant WIth HR
(HR) (HR)

Slam 29 x Phalguna (HR+) 250 0 0 No
(HR+) (HR+) segregatIon

Phalguna x Banglel (HR+) 192 0 0 No
(HR+) (HR) segregatIon

Phalguna x NHTA 8 (HR+) 160 90 20 961 220
(HR+) (HR)

NHTA 8 x Banglel (HR+) 110 60 10 961 110
(HR) (HR+)
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Germplasm EvaluatIon Ralpur germplasm
was evaluated and among these 36 entnes
registered high YIeld, ACC 22193 was the top
yielder followed by ACC 22195, Bhada 7
Luchal (R 4696) ARC 10646 GP 208-1 and
Khltldhan Among the characters studied the
most promment mclude semi-tall plant type
green-sheath pigmentation and folIar colour
medium culm thICkness medIUm flowenng
duration low-tiller number semi-open pamcle
shape, moderate pamcle exertion, medIUm
pamcle length aplculum pigmentation at
flowenng absence of awn moderate
shattenng, straw hull, white kernel colour and
bold-gram shape In the other set of 3000
germplasm, 30 cultlvars were found to be
promlsmg and some of them such as INRC Nos
6480, 6244, 6624 6575, 6630, 6612, 6302,
7695 and 7582 were better yielders In this set

19 lInes were found to be profuse tlllenng 22
cultlvars had long pamcle (27 30 cm) type and
12 had flOe gram type

Twenty five accessions showed better
performance m upland condition and some of
them INRC Nos 33905 7410 5289 5158
5269 and 5328 were promlsmg 12 cultlvars
such as INRC Nos 6770 6771 8185 6815
8737 7032 8754 7059 8119d 8102 8120
and 8411 were found to be tolerant to alkalme
condition (PH 94 98) In respect of Wide
adaptabilIty Bemgm and Kaprvela reasonably
performed well Similarly, INRC Nos 6770,
8185 6815 and 6771 performed well m both
lowland and alkalIne SOIl and yield and
tolerance mdex m alkalme soil ranged from
91 to 83 percent and INRC 7023 showed
Wide adaptabilIty m upland and alkalme soil
(Table 14)

Table 14 TraditIOnal rices showmg Wide adaptability

INRCNo Name Source No Height (em) EBT PanIcle PanIcle Gram

(em) Length weight yield/plant

(em) (g) (g)

Upland vs Lowland
L U L U L U L U L U

5181 BenIgm B12951 109 97 7 5 26 18 17 13 13 10
(89) (71) (69) (76) (77)

5792 C496 102 70 10 7 18 19 20 12 15 7
(69) (70) (105) (60) (54)

8841 Kaprvela K2121 104 68 5 4 23 21 15 10 13 7
(65) (80) (91) (67) (54)

7188 Ohoud 0180 90 86 8 5 21 20 17 10 15 7
(96) (63) (95) (59) (47)

Lowland Vs Alkalme Solis

6815 Gada Khuta G31 100 62 6 5 23 18 22 20 18 15
(62) (83) (78) (91) (83)

8102 Sultu Gurmatla S631 98 60 9 3 24 17 18 7 17 10
(61) (33) (71) (39) (59)

6771 Oudh ManI 0344 87 66 9 3 21 20 20 7 18 15
(76) (33) (95) (35) (83)
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AbiotIc stress tolerance

Vanetal Improvement programme con
tmued for developmg genotypes for abIOtic
stresses With emphaSIS on sallmty/alkallmty m
Irrigated ecosystem

Durmg the year 258 germplasm hnes
from different states 2 013 from INRC collec
tlon were screened under field condItions and
promlsmg hnes Identified The germplasm
whIch showed high level of alkallmty tolerance
at vegetative and gram fllhng were INRC Nos
8737 7032 8185 6815 8754 7059 8119
8102, 6770 6771 8120 and 8411 Among
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them INRC No 6770 (Dudhanam 1) and 6771
(Dudhamam 2) were very hIgh yleldmg types
While INRC Nos 6815,6770 8102,6771,8185
and 7032 had wider adaptablhty as they
exhibited high YIeld potential m normal as well
as In alkahne conditions A few donors
IdentIfIed were utlhsed m breedmg programme
and 677 advanced lines (F4) from 34 crosses
were evaluated and 24 cultures were found
promlsmg Further selection of 266 progemes
m F2 F3 and 186 m F3 F4 were made from 54
crosses for evaluation A total of 363 F3
progemes from 18 crosses were evaluated and
394 selections were made (Table 15)

Table 15 SelectIOn In F3 population of different crosses In normal and low P conditions

Normal condition Low P condition

Cross F3 hnes Plants selected F3 hnes Plants selected

Jaya x IR 64 48 37 32 42

Jaya x CSR 10 8 22 18 32

Jaya x VL 206 10 12 23 46

Jaya x Tella Hamsa 8 13 16 12

Jaya x Pusa 169 11 21 18 10

IR64 x CSR 10 23 47 25 32

IR 64 x Pusa 169 13 10 17 8

IR 64 x Sasyasree 38 42 20 36

IR64 x VL206 15 18 16 8

IR 64 x Tella Hamsa 20 28 22 15

IR36 x CSR 10 15 22 20 34

IR 36 x Vlkas 30 37 25 18

CSR 10 x Tella Hamsa 12 21 16 13

CSR 10 x Pusa 169 38 44 26 19

CSR 10 x VL 206 15 12 11 6

Tella Hamsa x Vlkas 20 15 25 16

Tella Hamsa x VL 206 11 8 13 16

Tella Hamsa x Pusa 169 14 27 20 31
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HYBRID RICE

Hybnd nce prOject operates as a research
network with 12 centres across the country and
IS being co-ordlnated by the Directorate

EvaluatIOn of Hybrids
HybrIds released Two hybnds VIZ DRRH
1 and KRH 2 were released for commercial
cultivatIOn In Andhra Pradesh and Karnataka
by the respective state vallety release
committees The saltent features of these
hybnds are given In Table 16

Thus so far totally seven hybnds have
been released by the respective state
vanety release committees for cultivation m
Andhra Pradesh Karnataka Tamil Nadu and
West Bengal states Additionally 7 8 hybnds
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are also bemg marketed by the pnvate seed
sector The total quantity of hybnd nce seed
produced dunng 1995-96 rabl season was 1300
metnc tons and It was estimated that durmg
1996 Khan! season hybnd nce was cultivated
over more than 50 000 ha

On-farm verifIcatIOn trrals The hybnds
found pronllsmg m Multllocatton NatIOnal
Hybnd Rice Tnals were evaluated m on farm
venflcatlon tnals Yield potential IS estimated
In a large area of 2000 m2 or more Clltlcal
observations on mCldence of disease/pests as
well as the opmlons of the fal mers regardmg
acceptablhty of glam quahty and other relevant
factors were collected Durmg the penod un
der report seven promlsmg hybnds Identified
were extensively evaluated In the farmers fields
The summary results are plesented m Table 17

Table 16 Saltent features of released hybrids

DUlatlon Yield m OFT(tIha) Adv over check Recommended

Hybnds Parentage (days) Hybnd Check (t/ha) % Regions

DRRH 1 IR58025N 125130 730 550 180 327 Telengana &

IR 40750 (Tellahamsa) Rayalaseema of A P

KRH2 IR58025N 130135 740 610 130 213 Irngated regIOns

KMR3 (Jaya) of Karnataka

Table 17 Performance of promlsmg hybrids m on farm trials

Season/Location Hybnd No of Mean Gram Yield (Kg/ha)
Tnals Hybnd Check Advantage

Rabr 1995-96
Mandya KRH2 27 8647 7056 (Jaya) 1591
Chmsurah CNRH-3 100 7700 5500 (HYV) 2200

Kharrf1996
GUJarat DRRH-1 10 4109 3102 (GR 11) 1007
Mandya KRH2 39 8120 6822 (Jaya) 1298
Chmsurah DRRH 1 3 5533 4667 (Jaya) 866
Karjat KJTRH-1 7700 5200 (Jaya) 2500
Western U P UPRH27 2 6798 6219 (PD4) 579

PRH-1 3 6241 6219 (PD4) 22
Eastern U P UPRH27 3 6599 4341 (PNR381) 2258

PRH-1 14 5098 4341 (PNR381) 757
Karnal HKRH-1002 4 7525 6612 (IR 64) 913
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Totally 205 on-farm tnals (127 dunng
rabl 1995-96 with 3 promising hybnds In 2
states 74 trials wIth 5 promISing hybrids
dunng Khan! 1996) were conducted
Performance of the hybnds DRRH-1 KRH 2,
KJTRH 1 and CNRH-3 was promlsmg With an
yIeld advantage of 1 0-2 0 t,'ha over the
respective check vanetles The hybnd PRH 1
recorded an average yield advantage of around
o 7 t/ha In eastern Uttar Pradesh and no
advantage In Western Uttar Pradesh whereas
the hybnd UPRH 27 had an yield advantage
of 2 2 t/ha In eastern Uttar Pradesh The yield
advantage observed In Western U P was
around 0 5 t/ha
Natronal yield trials To ascertain the
extent of yield supenonty m hybllds one of the
recently developed hybrid KMRH-2 was
evaluated along With the other promISing
advanced breeding mbred hnes m Advanced

DRR Annual Report 1996 97

Vanetal Tnal (AVT IME Zone I) along With 21
promiSing mbred lmes and 3 checks at 16
locations across 11 states The results obtamed
are given m Table 18

The hybnd KMRH-2 ranked first m seven
locations with an y,eld advantage rangmg from
986 to 3417 kg/ha over the highest yielding
check vanety On the overall mean of 16
locations the hybnd had an yield advantage of
811 kg/ha over highest Yleldmg mbred test
variety and 1404 kg/ha over the highest
yleldmg check

Five National Hybnd Rice Tnals were
conducted (two trials m robl 1995 96 and three
tnals dunng Khan! 1996) Totally 116 hybnds
were evaluated m these tnals and more than 30
hybnds have been Identified as promising at
different locations A few promlsmg hybnds
(Table 19) Will be evaluated m on farm trials
dunng the ensumg seasons

Table 18 Performance of Rice Hybrid KRH 2 m Advanced Vanety Tnal (Kharif 1996)

Location State Gram Yield (Kg/ha)
Hybnd Check Advantage

COlmbatore Tamil Nadu 5381 4395 986
Pondlcherry Pondlcherry 5814 3222 2592
Mandya Karnataka 10246 8962 1284
Ra]endranagar AP 7111 5259 1852
Sakoh Mahalashtra 5769 4691 1078
Nawagam Gu]arat 6400 4466 1934
R S Pura J&K 5722 2305 3417

Mean - 6635 4757 1878
Overall Mean - 6203 4799 1404
Overall Mean - 6203 5392.J- 811

! Highest yIelding Inbred line

Table 19 Some promlsmg hybrids Identified m National Hybnd Rice Trials (Rubl 199596 Khurif 1996)

2RI 158 MTUHR2040
MPH 518 MTUHR 2037
3RI 086 TNRH-16
3RI 160

CNRH-2
KMRH2

UPRH 27
IR62829NBR 827 35

HKRH 1003 IR62829NBR 736 20
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IdentIficatIOn and Development of
Parental Lmes For Identification of the
prospective parental lines, 225 test crosses were
evaluated at DRR, Hyderabad Frequency of
restorers was found to be 40% whereas that of
mamtamers was around 20% Among the
Identified restorers and mamtamers some of
the promlsmg restorers are bemg utilised for
production of expenmental hybnds In the
backcross nursery, several potential mamtamers
with deSirable floral t\;alts are bemg converted
mto new CMS lines Twenty mamtamer Imes
are at different stages of backcrossmg Overall
m the Hyblld Rice Research Network centres
48 new CMS lines have been developed, and
160 genotypes are at different stages of back
crossmg at the vanous centres
DIVersIfIcatIOn of Sources of Male
SterJl,ty SIX new CMS Imes VIZ RPMS1 1
RPMSl-2 RPMS1 3 RPMS1 4 RPMS2 and
RPMS4 were developed utlhzmg three new
sources of male stenlity mducmg cytoplasm
from 0 nzvara and 0 rufrpogon All these Imes
possess deSIrable floral traIts such as hIgher
stigma exertion and hIgher outcrossmg rate
Out of the SIX new CMS lines all are hIghly stable
except RPMS2 The pamcle exertIOn problem,
encountered m WA based CMS lines was not
observed m these new sources By utilizmg these
new CMS sources, promlsmg Improved Imes
are bemg converted mto CMS Ime (Table 20)
Two-lme heterOSIs Breedmg The major
limitations of three Ime approach VIZ ,availabIlity
of only a few stable CMS Imes with good
outcrossmg and hIgh combmmg abilIty,

restncted chOice of male parents to only
restorers need for use of mamtamers for seed
multiplication and negative effects associated
wIth use of stenlity mducmg cytoplasm have
prompted the Imtlatlon of research efforts on
two Ime system of heteroSIs breedmg Several
thermo sensItive gemc male stenle (TGMS) lines
Identified mduced and those obtamed from
IRRI have been charactensed for cnhcal
stenlity pomt (CSP) and cntical fertility pomt
(CFP) Prelimmary evaluation of expenmental
two Ime hybnds has mdlcated that these
hybnds possess 5 10% enhanced heteroSIs as
compared to the three lme hybnds

Two Ime mter sub speCifIC hybnds,
mvolvmg mdlca and tropIcal Japomca types
were developed and prelimmary evaluation was
done Standard heteroSIs observed m these
hybnds was m the range of 3-64% SpIkelet
fertility observed m hybnds was above 70%
These hybnds had long pamcles (> 25 cm) with
approxImately 250-300 splkelets per pamcle
Four of the SIX hybnds were found to be tails
Seeds of two promlsmg hybnds IdentifIed are
bemg produced m large quantity to conduct a
multilocatlOnal replicated yIeld trIal of two Ime
m mter sub specIfIC hybnd m the ensumg
seasons GenetIcs of TGMS character was
studied by crossmg TGMS Imes WIth normal
genotypes F2 segregatmg generatIon was
grown m stenlity mducmg temperature regime
Segregation for fertility and stenlity observed
was m the ratio of 3 1, mdlcatmg that TGMS
character m these lmes IS controlled by smgle
recessIve gene

Table 20 Transferrmg new eMS source mto ehte breedmg hnes

Backcross Number of lmes CMS Important Imes
-generation under conversion Source

BC-3 4 MS577 A Jaya, Samba Mahsun
BC2 3 MS577 A IR 64, IR 58025B, IR 66
BC2 2 Orufzpogon IR 58025B, Suraksha
BC 1 6 MS577 IR 40750 AJaya, Suraksha

Tellahamsa
BC 1 3 o rufrpogon IR 62~29 B, CMS 22 B
BC 1 2 o nzvara M VIJaya IR 58025 B
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BIOTECHNOLOGY

I Anther Culture In Rice Improvement
GenetIc analysIs of anther callus mductIon us
109 a set of four parental dlallel crosses mvolv
109 high respond109Japomca cultIvar Taipei 309
and three high Yleldmg semldwarf mdlca CUltl
vars IR72, IR64 and IR54 was carned out The
genetIc components of vanatIon vanance and
covanance were estImated for testmg the ad
equacy of additIve dommance model of gene
action The anther callus response was as high
as 25 8% lo Taipei 309 (Japomca) whereas lo

lOdlca vanetIes IR72, IR54 and IR64 It was only
597, 473 and 277% respectIvely, the least
responsive be109 IR64 All Fl hybnds with
Taipei 309 as one of the parents showed mter
mediate response (937 13 53%) On the con
trary lOdlca x lOdlca hybnds were low respond
109 and close to IR64 parent A graphical analy
SIS of the relatIonship between vanance (Vr) and
parent offspnng co-vanance (Wr) lo respect of
anther response to callus mductIon IS depicted
lOFlg4

The regressIOn coeffiCient (b= 1 24)
which was slgmflcantly different from zero but

not from UnIty indicate the absence of
epistasIs InterceptIon of regression lme on Wr
aXIs above the ongm mdlcate the partIal doml
nance of the trait The distributIOn of low re
spondlOg lOdlca parents IR64 IR54 and IR72
near the ongm mdlcate that these possess domi
nant alleles for low response to callus lOduc
tIon Taipei 309 located farther from the ongm
may have recessive alleles for high callus re
sponse Thus genetIc components of vanatIon
obtamed from dIallel study suggest that anther
culture response appears to be governed by
atleast a group of recessive genes High henta
blhty estImates for callus lOductIon suggest the
transferablhty of thiS trait from Japomca van
ety Taipei 309 to mdlca parents, and further
confirms the early fixable additIve component
of gene actIon govermng the anther response
to callus mductIon

VanatlOn lo the regenerants from callus
culture IS not uncommon Androclonal
vanatlOn was observed lo respect of several
morphological parameters such as, plant
stature, earhness etc, lo the anther denved
plants, besides alteratIons lo the plOidy levels
and other chromosomal changes
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Performance of selected androclones from
two mbred cultures Taipei 309 (J) and IR72 (I)
were field evaluated for agronomIC characters
(Table 21) One of the androclones of IR72
(AC42) recorded nearly 15% mcrease m the
mean yield Two other androclones AC35 and
AC36 denved frow Taipei 309 showed yield
mcrement of 3-5 percent over the parent The
coefficient of vanatlon among the androclones
for most of traits was much less than that m the
parents Cryptic vanatlons observed among the
androclones for several agronomic traits
mdlcate mvolvement of mmor genes that were
responsible for deClease or mcrease m mean
values of the trait Further stnngent field
evaluatIon of selected androclones would
mdlcate the genetic worthmess of such van
ants produced m anther cultures

II Genetic TransformatIOn

Systemic analysIs of callus mductlon and re
generation

Cntlcal evaluation was done for three
Important parameters a) frequency and rate of
callus inductIOn and proliferatIOn b)
regeneration frequency and c) regenerants per
callus and was subjected to multIvanate
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analysIs Based on 0 2 analysIs of these
parameters the genotypes could be grouped
mto seven clusters (Fig 5) It IS clear from
these studies that there eXists a Wide vanatlon
among the genotypes with respect to m VItro
response The values arnved by Canonical
roots method mdlcate that the parameters
contnbutmg towards such vanatlon are m the
order of I) plants per umt culture 11) cultUle
formmg shoot buds and (lll) the appearance
of green regions It was concluded that the
regeneration IS the limltmg factor for m VItro
lesponse of genotypes Two mdlCa genotypes 
VIbhava and Seshu fall m the same cluster as
Taipei 309 a JapOnIca type and can be used for
m Vitro genetic manipulation studies

Agrobactermm medrated transformatIOn
TransformatIOn studies were Initiated usmg
tissue culture responsive culhvars such as
Seshu Vlbhava Taipei 309 Rasl and IR72
uSing the Agrobactenum strain LBA4404
containIng pTOK233 TransgenIc plants
expressmg gus and hygromycm resistance were
obtamed m case of Taipei 309 The putative
transformants were further confirmed by
Southel n hybndlzatlon (Fig 6 )

Table 21 FIeld evaluatIOn of Androclones (Rabt 1996)

Genotype Plant Productive Grams/ Spikelet 1000 YIeld! YIeld
Height Tillers PanIcle FertilIty gram weight PlanP advantage
(ems) (No) (No) (%) (gms) (gms) (%)

AC35T309 1054±24 79±15 138 3±6 3 93 4±1 8 241±0 1 22 8±1 2 539

AC36T309 104 4±3 7 8 4±0 74 143 6±5 2 93 3±1 0 241±0 3 22 3±2 4 301

AC49T309 1063±42 78±10 132 8±0 5 915±17 242±0 3 20 6±2 7 417

AC40lR72 82 7±2 8 115±0 2 89 8±1O 6 81 7±2 8 212±0 4 16 O±O 9 794

AC42 IR72 83 8±3 5 12 5±1 9 938±83 82 9±3 6 20 O±O 1 17 2±0 8 1451

TalpeI309 (P) 104 6±3 6 70±05 1341±68 93 3±2 2 23 4±0 7 216±42

IR72 (P) 76 O±O 7 10 3±0 5 90 4±12 0 71 0±3 8 213±0 4 14 7±0 4

Means±SD ~Based on average of 20 plants/plot
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Fig 6 Agrobactenum tumafaclens medzated
transformation of CV Tmpel 309 usmg

LBA 4404 p TOK 233

It has been established that Isolated
shoot menstem of monocots mcludmg nce can
be mfected and transformed usmg
Agrobactenum This explant can rapidly
regenerate Into plant and Circumvent the
genotypic recalcitrance often confronted In
tissue culture Shoot apices of Taipei 309 and
9313 a tropical Japonlca vanety were used for
Agrobactenum co cultivation Selection was
done on hygromycm and survival rates were
established on the basal medium was four
concentrations (0 01 0 1 05 and 1 amg/l) of
hygromycm It was found that no
untransformed shoot apices survived on 0 5
1 0 mg/l hygromycln and hence 0 5 mg/l
hygromycln was chosen for selection The
survIVing hygromycln resistant plants were
tested for gus expressIOn TranSient gus
expression was observed m some of the
regenerants (Fig 7)

Fig 7 Gus hIstochemIcal staIning of
dIfferent plant parts

BlOhstIc transformatIon
Standardisation of protocol for blolIstic

transformation was contmued by assaYing the
gus gene expression histochemically Vanous
parameters and vanables tested mclude (I) flight
distance of mlcropoJectiles (11) mlcroproJectile
particle size (lll) concentratIOn of DNA and (IV)
helium pressure The flight distances (distance
between the stoPPing screen and target tissue)
of 8 and 16 cm were tested The nearer one
(8 cm) was observed to give higher number of
calli haVing transformation fOCI as well as the
total number of fOCI per plate No SignifICant
difference was observed between two particle
sizes 1 J.L and 1 6 J.L Of the four
concentrations (5 8 10 12J.Lg) of punfled
plasmid DNA tned though differences were not
Significant the percent calli haVing blue fOCI and
cluster of blue spots appeared more when 5J.Lg
DNA was used Vanous target cells and tissues

suspension cells Immature embryos rachilla
callus young (1520 d) and old (60-70 d)
pnmary calli from mature seed embryos were
tried for blOlIstic transformation Seed denved
calli showed selective advantage over other
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With OPS 2 and OPS 4 Primers

FIg 8 RAPD fingerprInt of male stenle and restorer lznes

gus gene expression was observed even after
four weeks of bombardment but the rate of
proliferation of callus was low compared to
TaipeI 309

7 IRI0198(R)
8 IR62829A
9 1R62829B

4 IR27723IR)
5 IR9761 (R)
6 IR34686IR)

1 1R58025A
2 IR58025B
3 1R407501R)

III Molecular Marker Technology

IdentIfication of parental hnes 10 hybnd
nce RAPD f1Ogerpnnt1Og

DNA trom nine commonly used
parental stocks (two cms hnes IR58025A and
IR62829A their Isonuclear malOtalOel
hnes IR58025B and IR62829B and five ehte
restorer hnes IR40750 IR29723 IR9761
IR34686 and IR10198) was extracted and
amphfled by Polymerase Cham Reaction (PCR)
usmg 20 arbitrary decanucleotIde pnmelS
Random amphfled products were analysed on
agarose gel and scored for polymorphism 10

amphfIcatlOn products With selected pnmers
(OPA 7, OPA 12 OPA-20 OPB-19, OPU 17
and OPW-4) suffICient polymorphism could be
detected to allow Identification of mdlvldual
stocks (Fig 8) The Isonuclear maIOtamer and
cms hnes were however mdlstmgUlshable

explants due to ease of mductIon and handlmg
Transformation efficiency of young callI was low
and selection us109 marker gene was found to
be more diffIcult as the calli were compact not
permeatmg selection agent, resultmg 10 escapes
or else the calli turned brown when cut 10 to
smaller UnIts In contrast, 60-70d old pnmary
callt could easIly be disassociated there by
facllttatmg better selection and efficiency 10

transformation (Table 22 )

Usmg the leads from JapoOica vallety
TaIpei 309 transformation system fOl mdlca
genotypes Seshu and Nargarjuna was
establtshed The retentIon of regeneratIon
capacitance among the transformant calh was
however found difficult after 3 4 cycles of
selection 10 many of the genotypes To
overcome thIS problem rachdla derived
callus was used for bombardment A few
regenerants obtamed are under test for stable
transformatIOn

Both bar and hygromycm resistance
genes were used as selectable markers usmg
glufosmate ammOnIum and hygromycm B as
the selection agents Stable transformatIon
could be obtamed on hygromycm B but not
on basta Difference 10 sensItivity of genotype
to the selection agents was also apparent In
the genotypes Seshu Vlkas and Vlbhava the

Table 22 TranSient gus expressIOn 10 young

and old ealh from different nee genotypes

Callus

Genotype Young (15 20 d) Old (60 70 d)

Taipei 309 ++ +++

Rasl + +

Vlkas ++ ++

Seshu + +++

Vlbhava + ++

NagarJuna NT +++

NT Not tested + Low ++ medium +++ high



Mappmg genes for QuantItatIve Trait
LocI (QTLs) contnbutmg to yield

Studies were mltlated to assess the level
of polymorphism among parentallmes with the
objective to Identify the QTLs contrIbutmg to
yield wIth the help of DNA markers Imtlal
screenmg of the parental materIal used for
generatIng a mappIng population for
Identlfymg genes contrIbutmg to yIeld was
conSidered as a prerequIsite Usmg RAPD

techmque four parentallmes (lR64, Vlkas (I),
9314 (J) and Pusa 743 1-1) to be used 10

making crosses were screened USing 10
random decamer prImers Sufficient level of
polymorphism was observed wIth majorIty of
the prnners (FIg 9)

Based on this mformatlon parents were
hybrIdlsed to generate reqUIsite populations
recombmant mbred lmes (RILs) or advanced
mtercrossmg lmes (AIls)

\11 2 ) 'l 1 2 ) II 2 ) '11 2 ') Ii 1 2 ) 4 1\1

With OPB 9 OPB 10 OPB-ll OPB 12 and OPB-13 prImers

1 IR64

2 Pusa 743-1 1

3 9314(japomca)

4 Vlkas

FIg 9 RAPD fmgerprInt of nce genomIc DNA of parental materIal
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PHYSIOLOGY

LEAD RESEARCH

Response of hybnds and vanetles to
dIfferent dates of sowmg and plantmg

A fIeld expenment was conducted to
compare responses of hybnds and vanetles
m phenology growth and productivity to
different sowmg dates dunng the dry season of
1996 under Irrigated condition The crop
(10 hybnds and 2 vanetIes) was sown on 22
Dec 95, 1 Jan 96 and 12 Jan 96 and
transplanted on 1, 8 and 15th Feb 96
respectively The average air temperature and
relative humidity dunng crop growth did not
differ much between the plantmg dates
However total sunshme hours from plantmg
till flowermg of the crop planted on 15 Feb 96
was lower than those for the two crops planted
earlier by a week and a fortmght

Hybnds seemed to be more stable m
phenological development under d fferent
plantmg dates as the earlmess m flowermg and
matunty was relatively less than that m
vanetIes m the later (second and third) plantmgs
(Table 23)
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Hybnds had larger leaf area mdex at
flowenng and greater shoot dry matter at
flowenng and at matunty and produced more
gram yields than vanetles m all the three
plantmgs (Table 24) Plantmg dates caused
quantitatIve vanatlon m some components of
growth and productiVity of the hybnds and
vanetles 01y matter accumulation m stem +
sheath at flowermg mcreased progressively
from first to third plantmg m hybnds Leaf dry
matter pamcle dry matter and shoot dry
matter at matunty gram number per m2 and
gram yield of vanetles were higher m second
plantmg, unlike m hybnds

Gram number per pamcle seemed to be
more sensItive to plantmg dates m hybnds than
m vanetles although gram to spikelet number
percentage was simIlar m both hybnds and
vanetIes m the three plantmg dates (Table 25)

The results show that although
phenological development was more stable m
hybnds when plantmg dates vaned the
decrease m gram number per pamcle under
later plantmgs was more m hybnds than m
vanetles This suggests that the optimum
date of sowmg and plantmg for hybnds m
earlier to that of vanetles m the dry season

Table 23 Phenology of hybnds (10) and vanetIes (2) under different dates of sowmg m 1996 DS

Phenology Genotypes Sowing
I II III

Days to ImtIal Hybllds 118 114 109
flowermg VanetIes 119 112 104

mean 118+05 114+06 108+05

Days to 50% Hybnds 123 120 114
flowermg VanetIes 123 118 110.

123+06 119+06 113+05mean

Days to matunty Hybnds 154 149 145
Vanetles 151 148 139

mean 153+05 149+06 144+18
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Table 24 Phenology of hybrids (10) and varIeties (2) under different dates of
sowmg m 1996 DS

Phenology Genotypes Sowing
I II III

1 TIller no 1m2 at Hybnds 546 525
flowermg VanetIes 580542 497 104

mean 573+902 538+315 523+357

2 LAI at Hybnds 48 42 38
flowenng VanetIes 41 33 31

mean 47+020 41+019 37+014

3 Dry matter(g/m2) at Hybnds 312 270 273
flowenng VanetIes 273 287 269

I Leaves mean 305+211 273±150 272+225

11 Stem + Sheath Hybnds 731 762 793
VanetIes 654 709 766

mean 718+483 753±358 788+535

111 PanICle Hybnds 184 185 180
VanetIes 163 155 154

mean 181+170 180+183 176+170

IV Total Hybnds 1221 1217 1246
VanetIes 1090 1152 1190

mean 1199±677 1206+587 1236+791

4 Day matter(g/m2) Hybnds 310 293 271
at matunty VanetIes 240 289 210

I Leaves mean 298±287 293+168 260+233

11 Stem + Sheath Hybnds 503 503 497
VanetIes 429 470 415

mean 491±382 498+76 482+291

111 Panicle Hybnds 1002 916 885
VanetIes 708 736 668

mean 953+400 886+400 450

IV Total Hybnds 1817 1714 1651
VaneTIes 1378 1495 1292

mean 1744+814 1678+585 1591+794
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Table 25, Yield and tis components of hybnds (10) and vanetIes (2) under

different dates of sowmg m 1996 DS

Growth Parameters Genotypes Sowing

I II III

1 Gram yIeld (g1m2
) Hybnds 841 778 744

Vanetles 590 616 560

mean 799+355 751+367 713+398

2 Pamcle no 1m2 Hybnds 458 456 461

Vanetles 399 436 407

mean 499+169 453+188 452+250

3 Gram no 1m2 Hybnds 472 437 422

(x 1000) Vanetles 266 307 279

mean 443+21 415±211 399±24

4 Gram no Ipamcle Hybrids 103 95 92

Vanetles 74 71 70

mean 98+51 92±44 88+66

5 FIlled gram no (%) Hybnds 61 62 61

flowenng Vanetles 62 66 63

mean 61+44 63+44 62±43

6 1000 gram wt (g) Hybnds 182 183 181

Varieties 204 202 199

mean 185+03 186+ 0 19 18 4+025

7 Harvest mdex(x} Hybnds 47 45 45

Vanetles 43 41 43

mean 46±17 45+16 45+17
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Effect of pamcle density at flowermg on
fdled gram percentage m hybrids

A field expenment was conducted with
8 hybnds and 2 vanetIes m the wet season of
1996 with the objective of fmdmg out the effect
of reduction m pamcle denSity on filled gram
percentage

Reduction m pamcle denSity to 70% of
the control dunng gram flllmg phase did not
Improve fIlled gram percentage However
when the pamcle denSity was less than 40% of
the control, an mcrease of 8 to 10% m filled
gram percentage was observed Smce 1000
gram wt was Similar m all the three treatments
It cannot be mferred that the fIlled gram
percentage was hmlted by assimilate upoly for
gram flllmg Dry matter production wa'S gll(1ter
per umt LAlor for every thousand splkelHs n
the treatments m which pamcle denSity was
reduced at flowenng But It did not lead to
enhancement of filled gram percentage If the
crop had 70% of the number of pamcles as m
control It suggests that assimilate avatlablhty
and filled gram percentage may not be directly
related under condition of normal spikelet
number

Co-ordmated research

SIX expenments were conducted at 12
partlclpatmg locations to understand crop
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responses to abIOtIc conditIons of ramfed nce
spatIal mfluence on prenology of parentallmes
of nce hybnds, and genotype and environment
mteractIon on growth and yield of Irrigated nce

Modern genotypes lET 13170 and Tulasl
could Withstand mOIsture stress due to mild
drought conditIon at gram flllmg phase more
than traditIonal ones hke N22 at Kanpur and
Dehula at Rewa lET 13170 and Tulasl had
higher crop and pamcle growth rates and
greater stem reserves dunng gram flllmg

Water loggmg under mtermedlate to
semi deep conditIons decreased the yield of
Sablta and Utkala Prabha by reducmg dry
matter content of shoot and pamcle number
per umt area ThiS effect could be overcome
by mcreasmg the plant denSity through closer
plantmg under direct seedmg

Days to flowenng m A and R parental
lmes of nce at different locations was not
related to vanatIon m the latItude The study
on genotype X environment mteractlOn on
phenology, growth and yield of Irrigated nce at
Hyderabad and Maruteru, revealed that
vanatIon m days to flowermg and gram yields
were more pronounced m early duration
cultIvars than late cultIvars The filled gram
percentage, gram yields and harvest mdex were
lower at Maruteru probably due to relatIvely
shorter gram flllmg duratIon
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CROP MANAGEMENT
AGRONOMY

Co ordmated research
Co ordmated multi locatIOn testmg

programme has been designed to address the
cntlcallssues to sustam the yield maximization
resource base management, enhance P use
effiCIency evaluatmg herbicIdes for nce under
different ecosystems and optimize agronomiC
package of practIces for hybnd nce and scented
vanetles and mtercroppmg of nce with ID crops

YIeld maximization tnals conducted at
12 locatIOns mdlcated the eXlstmg recom
mended fertlltzer dose m conjunctIOn with
mlcro-nutnents or changmg local recommended
NPK dose to the balanced ratio of 4 2 1 (NPK)
wIth or wIthout FYM produced the maximum
gram Yield However m some parts of the
country different ratIOs of NPK have been
worked well for mstance 3 1 2 at Tltabar and
4251 at Sabour produced the highest glam
yield

A SUitable package for direct seedmg
situation has been developed based on the data
from 12 locations the package mvolve sowmg
sprouted seed mimes, usmg herbicide
(butachlor) at 4-6 days after sowmg (DAS)
followed by one spot weedmg at maxImum
tlllenng stage Recommended dose of NPK
was applted 1/3rd N, full P205, and 75%
K20 as basal dressmg, 1/3rd N at tlllermg and
remammg 1/3rd N at 25% K20 at PI IS the best
agronomic package for obtammg higher
gram yields

Appropnate P sources and methods of
P apphcatlon techmques were evaluated at eIght
locations to optimize P nutnent use and to
Identify the P effiCient vanetles Vanetles hke
TNAU 91002, Jyothl, Prabhat Abhaya, IR-26
were found to be the most effiCient m terms of
P use effiCiency as compared to the Rasl at
COlmbatore Patambl, Pusa Patna Tltabar
Aduthural and Chmsurah locatIOns,
respectIvely Interestmg observations were also

made on source and method of P apphcatlon
showed posItive response m North eastern
states compared to Southern states Higher
analysIs P fertlhzer hke DAP (gi 40 kg PpJha
was most effectIve only at Arundhutmagar when
apphed to SOli as basal dressmg

Among the herbiCIdes Amlophos 18EC
(RICO), Ethoxysulfuron + Andophos and
Butachlor + 2,4 DNa and Argold were the most
effective m transplanted nce ecology Butachlor
+ safener or ethoxysulfuron + amlophos were
most effectIve m controllmg weed flora m
dIrect sown nce under puddled ecology
Similarly herbiCide combmatlons mvolvmg
2,4 D Na (Pendlmethalm fb 2 4 D Na
butachlor and amlophos fb 2 4 DNa) provided
effective weed control m ramfed direct sown
nce

Important Items among the package of
practices for hybnd nce mclude seed denSity
@ 10 20 gms/m sq nursery and use of 2
seedlmgs/hlll With the hybnds evaluated N
response was slgmflcant only up to 150 kg/ha
N apphed 50% basal + 25% tlllenng + 25%
at bootmg stage as PU gave the best YIeld
advantage CycliC submergence for hybnds
was found on par With contmuous submergence
as reflected m gram yield at DRR

Apphcatlon of N levels mfluence the
gram yield of basmatl vanetles up to 90 kg
N/ha only Also N levels dId not exhibit any
appreciable mfluence on quahty parameters of
scented vanetIes First fortnight of July
plantmg (early plantmg) of scented vanetles at
Pantnagal Karjat DRR Wangbal, Kalyam and
Chlphma and second fortnIght of July plantmgs
at Varanasl and Sabour recorded the maxImum
gram yIeld

In ramfed uplands of Tuljapur and
Kanpur nce + Plgeonpea are profItable With
vanetles Terna + BDN-2 and Aswml + Manak
respectively, whde nce + Soybean at
Jagadalpur and Almora With vanetles MW 10
+ PK 472 and VL Dhan 221 + VLS 2
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respectIvely, and lIce+cotlon at Mugad wIth
Amrut + OCH-32 exhIbIted the best perfor
mance m terms of nce eqUIvalent yIeld and
gross returns

Lead research

Integrated Nutrient Management on
gram yield and nutrient uptake m
transplanted rice

Gram yIeld dlffelences between green
manure (GM) and farm YaId manure (FYM)
applIed dunng Khanf was not SIgnIfIcant m Rabl
95-96 (2nd crop) The per cent yIeld mcrease
due to conjunctive use of GM and FYM over
control was 16 22 and 7 26 respectively
Averaged over fertilIzer treatments the
reductIon m mean gram yIeld was 11 per cent
only when fertilIzer dose was cut to half Nu
tnent uptake studIes (Rabr 95-96) mdIcated that
conjunctive use of GM or FYM WIth morganIc
fel tIlIzers recorded hIgher uptake at harvest
stage of the crop compared to values obtamed
from applIcation of morganlc fertilIzers alone
(Table 26 ) mdlcatmg some carryover effect of
organic manures applied m Khanf
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EvaluatIOn and adoptIOn of the
chlorophyll meter (SPAD) and leaf color
scale techniques for efjJelent 'N'
management In Irrigated rice

Ourmg Khanf96 CREMNET Project
expenments were conducted to evaluate anu
adoption of the chlorophyll meter and leaf
coloU! scale techniques for effICient N
management m lowland nce ecosystems at
ORR RaJendranagar Total of 9 vanettes VIZ,

3 hIgh Yleldmg vanetles 3 hybnd and 3 scented
nce vanetles were evaluated under different N
levels along WIth SAPO value based N'
applIcation

Averaged over vanetles N application
based on SAPO (502) values gave SignifIcantly
maXImum gram YIeld (459) followed by
the hIghest N dose of 135 kglha {(3 splIts B +
T + PI (N% at each stage)} Among the
cultlvars hybnds gave hIgher YIelds than HYV
and basmatt vanettes Averaged over N
applicatIOn ProAgro recorded SIgnifIcantly
maximum gram yIeld of 4 79 tlha NItrogen
'{ vanety mteractIOn effects were SignIfIcant
(Table 27)

Table 26 Effect of orgamc manures on gram yaeld (tlha)

Treatments HIgher dose of NPK (1208040) Lower dose of NPK (604020)

RabI9596 Khanf96 Rabl 95 96 Khanf96

GM + NPK 518 502 442 446

FYM + NPK 463 484 422 442

NPKalone 422 406 403 377

Mean 468 464 422 421
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Table 27 Effect of Nitrogen on gram yield of nee vanetles Khan! 1996

CultIvars Gram yield t/ha N management Gram
(N kg/hal yield t/ha

HYVs Rasl 426 N-O 308
Vlkas 432 N45 396
Knshna Hamsa 425 N90 415

Mean 428 N-B5 451

Hybnds Proagro-6201 479 N SPAD based ~ 459
DRRH 1 420 Mean 406
VRH-4 439

Mean 446

Scented Kastun 326
Pusa BasmatI 328
lET 13549 377

Mean 406

rApphed 'N when SPAD values fall below 35
CD (005) Nitrogen treatment - 019, Vanety 0 08 Interaction MxS 043 SxM 042

Qualny parameters

The quahty parameters of 9 culhvars VIZ,

HYV scented and hybnd valletIes are presented
m (Table 28) It IS clear from the results that
Vlkas recorded the highest brown nce recovery
(807%) as compared to all other entries tested
Among scented vaneties Kastun recorded
maximum brown nce recovery (781 %) whlie
there was not much difference among hybnds
The per cent of husk was maximum with lET
13549 (260%) followed by Pusa Basmah
(250%) ProAgro 6201 recorded maximum
milled nce followed by Kastun and DRRH-1
The nce bran recovery was highest with
ProAgro(8 5%) when compared to rest of the

culhvars Krishna hamsa and Kastun recorded
the least bran values

Among HYVs the maximum head
nee recovery of 64 5% was recorded with
Krishna Hamsa followed by Kastun and Vlkas
and the least value was registered with Rasl
DRRH 1 recorded the best head nce recovery
value among hybnds

Among HYVs Krishna hamsa recorded
the least test weight 21 2 (g) comparable with
Kastun and Pusa basmah DRRH 1 among
hybnds and Pusa basmah among scented
vanehes recorded lowest test weight of 22-6 and
21 5 respectively over other cultIvars
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Table 28 QualIty parameters of the HYVs, Scented and Hybnds, Khanf 1996

Brown Milled Head Broken
CultIvar Rice Husk Rice Bran RICe Rice TW

(%) (%) (%) (%) (%) (%) (g)

HYV
1) Rasl 78 22 705 77 486 127 225
2) Vlkas 807 193 731 76 630 67 244
3) Krishna Hamsa 781 219 711 70 645 60 219

Scented
4) lET 13549 741 260 667 71 543 111 223
5) Pusa basmatI 749 250 673 76 546 96 215
6) Kastun 781 219 711 70 645 60 219
Hybnds
7) ProAgro 770 230 685 85 530 124 233
8) VRH-4 783 21 7 704 79 600 80 242
9) DRR-l 786 214 713 74 616 74 226

On-farm evaluation of direct wet seedmg
at Nlzamabad

Dunng Khan! 1996 three methods of
crop establishment I e broadcasting of
sprouted seeds, Row seedmg of sprouted seeds
and transplantmg were tested With Phalguna
vanety at Krlshl Darshan Kendra Nlzamabad
The grain yield differences were significant
under different stand estabhshment methods
The maximum grain yield (435 t/ha) was
recorded under row seedmg of sprouted seeds
followed by transplantmg (410 Vha) and both
these methods were slgmflcantly supenor over
broadcastmg of sprouted seeds (2 97 Vha) The
gram yield differences between row seeder and
transplantmg were non-slgmfIcant (Table 29)

Table 29 Gram yield as mfluenced
by different methods of crop
establIshment

Method Gram yield (Vha)

Broadcast 297

Drum seeder 435

Transplanting 410
(Farmers practice)

CD 005% 058

Influence of sulphur on yield of vanetIes
and hybnds

In recent years sulphur defiCiency IS
occurring commonly In continuously
submerged and continuously nce cropped
areas and mcreased use of high analySIS non
sulphur containing fertIh-:ers Durmg Khan!
1996, n order to fmd out the response of SIX
vanetIes VIZ Rasl AJaya and Jaya, Hybnds
VIZ DRRHI KMRHI and ProAgro 103 were
tested With two levels of sulphur fertIhzatlon (20
kg/ha and 40 kg/hal Recommended NPK (as
S free fertIhzer) and cultural practices followed
were umform for all the treatments Sulphur
apphcatlon @ 40 kg/ha showed the highest
gram yield m all vanetIes and hybnds tested
Among the vanetIes tested AJaya recorded the
highest gram yield of 3 63 Vha followed by
Jaya With 3 59 Vha Rasl recorded slgmflcantly
lower gram yield (3 22 Vha) among all the test
Among hybnds KHRH 1 With 4 39 Vha was
observed to be the highest yielder followed by
ProAgro 103 With 408 t/ha Both these
hybnds were slgmflcantly high yielders when
compared Wit DRRHl(3 53 Vha) Interaction
between vanetIes/hybnds and sulphur levels
were slgmflcant showmg that at 20 kg sulphur
apphcatlOn hybnds produced better yields
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compared to vanetIes and KMRH-1 recorded
hIgher Yield at 20 kg/ha as compared to 40 kg/
ha sulphur applicatIOn Remammg vanetIes
and hybnds recorded significantly hIgher YIelds
at 40 kg Sulphurlha (Table 30)

InteractIOn studIes between Nursery seed
rates and depths of plantmg m nce

A fIeld experiment was conducted
durmg 1996 Khanf season to assess the effect
of different seed rates used m nursery and
depths of plantmg m main fIeld on growth and
glam yield of nce vanetIes Two vanetIes A]aya
and Rasl In mam plots two depths of plantmg
shallow and deep In sub-plots and three
dIfferent seed rates recommended (50 kg/hal
double the recommended (100 kg/hal and half
the recommended 25 kg /ha were taken m
sub-sub plots In split-split plot deSign
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Recommended fertIlizer dose WIth N m three
split applicatIons and remammg fertIlizers as
basal applicatIon IrrigatIon and other cultural
practices wele Uniform for all the treatments
Blometnc observatIons and yield were recorded
m the plot at Important stages Results showed
that between the two depths of plantmg
1\ respective of vanety used (Rasl and A]ava)
shallow plantmg (2 cm depth) recorded
Significantly hIgher yield MaXimum plant
height was recorded With half the recommended
seed rate I e 25 kg/ha Chlorophyll meter
readmgs were different for two vanetIes and
comclded With leaf colour scale With margmal
difference m gram yield It IS worth notIcmg
that reduced seed rate With shallow plantmg of
medIUm duration high Yleldmg variety
produced good yIelds equal to that of
recommended or double the recommended
seed rates (Table 31)

Table 30 Influence of Sulphur applIcatIon on YIeld of vanetles and hybnds

Gram YIeld (t/ha)
Treatments

20 kg/ha 40 kg/ha Mean

VarIeties

Rasl M1 299 346 323

A]aya M2 348 378 363

Jaya M3 350 369 360

DRRH-1 M4 330 373 352

KMRH-1 M5 458 420 439

ProAgro 103 M6 396 420 408

Mean 364 384 -
CD (5%)

Mam mSub 046

Sub m Mam 032

Mam plots NS
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Table 31 Effect of seed rates In nursery and depth of plantIng on performance of

two nee vanetIes

Treatments Plant height SPAD Values Gram yield

at MT stage (cm) at MT stage (t/ha)

Mam plots

A]aya 5558 3727 432

Rasl 5695 3422 428

CD (5%) NS 293 NS

Sub-plots

Shallow plantmg «3cm) 6023 3578 466

Deep plantmg (>5 cm) 5229 3572 394

CD (5%) 241 NS 020

Sub plots

Recommended seed rate 5688 3749 425

Double the rec seed late 5197 3454 442

Half the rec seed rate 5995 3521 423

CD (5%) 201 194 NS

Influence ofdate ofplantmg and N levels
on gram yield and quality of scented rice
varieties

Pusa Basmatl-1 lET 13548 and
Taraon basmatl were transplanted under 15th
July and 25th July With 4 levels of nitrogen
(0 30 60 and 90 kg N/ha) 10th July
plantmg date recorded significantly hIgher gram
yield (3 00 t/ha) than 25th July plantmg date
(254 t/ha) MaXimum gram yield of 3 10 t/ha
was recorded by lET 13548 followed by Pusa
Basmatl-1 (308 tJha) and both these vanetles
were significantly supenor over Taraon basmatl
(2 12 t/ha) Applied nitrogen mcreased gram
yield significantly up to 90 kg N/ha (3 31 t/ha)
(Table 32)

Table 32 Effect of date of plantmg and N
levels on gram yield of basmatI varIeties

Treatments Gram yield (t/ha)

VanetIes
Pusa basmati 1 308
lET 13548 310
Taraon basmatl 212
CD (5%) 009

Date of plantIng
15th July 300
25th July 254
CD (5%) 019

N-levels (kg N/ha)
0 212
30 256
60 309
90 331
CD (5%) 011
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Gram quality parameter analysIs shows
that among vanetIes Pusa basmatI-l recOlded
maximum values of Head Rice Recovery
(590%) Kernallength (736 mm) Kernel
breadth (1 88 mm) UB (404) Kernellength
after cookmg (15 1 mm) Amylose (243%)
Volume ExpansIOn Ratio (445) and Water
Uptake (357 ml) while lET 13548 recorded
maximum values of elongation ratio (2 14)
Planting date of 25th July recorded
maximum values of Head Rice Recovery
(S89%) volume expansion (447) while maxI
mum value of Kernallength after cookmg (14 9
mm), elongation ratio (209) and Amylose
content (2249%) and water uptake (219 ml)
were recorded by 15th July plantmg Applied

mtrogen did not showed consistent results on
gram quality parameters (Table 33 )
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Effect of Irrrgatwn schedules and N
levels on gram yIeld and qualIty ofscented
nce varIetIes

Dunng Khanf 1996, two dwarf scented
nce vanetIes(Pusa basmatI-l and lET 13548)
and one local traditIOnal tall vanety (Taraon
basmatl) were tested under two irrigation
schedules (contmuous submergence (5+2 cm)
and cycliC submergence with four levels of
nitrogen VIZ 0 30 60 and 90 kg N/ha
(Table 34) Gram yield differences between
continuous submergence and cyclic
submergence were non slgmflCant however,
about 1 q/ha extra gram yield was recorded
under cyclIC submergence Vanety lET 13548
recorded maximum gram yield (3 75 t/ha)
followed by Pusa basmatI 1(3 69 t/ha) but both
these vanetIes were slgmflcantly supenor over
Talaon basamtI (251 t/ha) Among different
applied N levels grain yield Increased
slgmflcantly up to 90 kg N/ha (3 99 t/ha)

Table 33 Quality parameters of scented nee vanetIes under different dates of plantmg and N levels

M HRR KL KB UB Alkali VER KLAC ER Amylose WU
Treatments (%) (%) (MM) (MM) value (mm) (%) (mt)

Date of plantIng

15th July 643 581 719 177 403 4747 415 149 209 2249 219

25th July 643 589 715 1 78 402 49 49 447 147 208 2196 193

Varieties

Pusa 635 590 736 188 404 70 70 151 450 205 2430 357
basmatl 1

lET 649 583 694 1 73 403 42 42 427 1 7 214 2138 162

13548

Taraon 637 583 735 1 771 43 37 37 426 146 201 2240 144
basmatl

N-levels (kg Nlha)

0 640 576 714 1 75 409 49 48 422 146 208 2303 211

30 642 586 721 1 77 408 4849 423 149 206 2309 214

60 643 592 713 1 79 407 4647 433 150 210 21 70 210

90 647 584 711 1 74 409 5149 455 148 208 2164 190
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Table 34 Effect of IfngatJOn schedules and
N levels on gram yield of basmatJ vanetles

lITIgatIOn Schedule Gram Yield (t/ha)

Water management schedules
1 Contmuous 327

submergence (5+2)
2 Cyclic submergence 338

CD (5%) NS

VanetIes
Pusa basmatl 1 369
lET 13548 375
Taraon basmatl 251
CD (5%) 014

N levels (kg Nlha)
0 246
30 319
60 364
90 399
CD (5%) 028

VarIetal response to N rates and theIr
schedules on gram y,eld of selected
hybrIds Dunng Rabl 95 96 graded levels of
nltlogen (0, 60 120 and 180 kg N/ha) and 3
schedules of N applIcation I e 3 splIts (50%
basal + 25% hllermg + 25% panIcle
InitiatIOn) 4 splIts (25% basal + 25% tillenng,
+ 25% panicle mltlatlon and 25% bootmg
stage) and 5 splIts (25% basal + 25% tlllenng
+ 25% panicle Initiation and 25% m two equal
sphts Ie, at 50% flowenng and at 10 days
after of 50% flowenng) were tested with 3
hybnds (KHR 1 ProAgro 103 and MGR-l)
along with Vlkas and Rasl as standard check
ProAgro 103 recorded maximum gram yield
(523 t/ha) followed by KHR-l (494 t/ha) but
ProAgro-l03 was significantly supenor over
Vlkas (4 05 t/ha) MGR-l (476 t/ha) and Rasl
(4 57 t/ha) Graded levels of Nitrogen mcreased
gram yield significantly up to 120 kg N/ha (5 39
t/ha) Different schedules of N apphcatlon did
not mfluence gram yield significantly (Table 35)

Influence of d@"erent N schedules
on gram yIeld of rIce varieties under
d,rect seeded puddled condItIOns Dunng
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Table 35 Influence of N rates and their time of
applIcatIon on gram yield of hybrId rIces

Treatments Gram Yield (t/ha)

VarIeties
Vlkas 405
KHR 1 494
ProAgo 103 523
MGR 1 476
Rasl 457
CD (5%) 025

N rates (kg Nlha)
0 345
60 477
120 539
180 523
CD(5%) 025

N schedules
51 476
52 478
53 460
CD (5%) N5

Khan! 1996 three nce vanetles, lET 9994,
t\jaya and Shahvahana were tested under 7
schedules of N apphcatlons I e 1/2 at basal +
1/4th at tlllenng + 1/4th Panicle mltlatlon (Tl),
1/3rd at basal + 1/3rd at tlllermg + 1/3rd at
panicle mltlatlon (T2) 1/3rd at 21 days after
sowmg (DAS) + 1/3rd at 42 DAS + 1/3rd at
56 DAS (T3) 1/4th at 21 DAS + 1/4th 42
DAS + 1/2 at 56 DAS (T4) 1/2 at 21 DAS +
1/4th at 42 DAS + 1/4th at 56 DAS (T5) 1/
3rd at 21 DAS + 1/3rd 35 DAS + 1/3rd at 45
DAS (T6), and 1/2 at 21 DAS + 1/2 at panicle
mltiatlon(T7) Among the vanetles, maximum
gram yield of 6 13 t/ha was recorded by Ajaya
followed by Shahvahana (5 69 t/ha) and
lET 9994 (5 49 t/ha) However IET-9994
recorded significantly lowest gram yield than
Ajaya MaXimum gram Yield 6 20 t/ha was
recorded by treatment (T5) followed by T7
(607 t/ha), T4 (606 t/ha) T6 (5 76 t/ha) T3
(5 74 t/ha) and Tl (5 70 t/ha) but all these
treatments were at par With each other
Significantly lowest gram yield of 4 89 t/ha was
recorded under T2 (Table 36)
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Table 36 Influence of varIeties and N schedulmg on gram yIeld of dIrect
seeded puddled condItIons

Treatment

VarIetIes
lET 9994

AJaya
Shahvahana
CD (5%)

Gram yield

549
613
569
046

Tl
T2
T3
T4

T5
T6
T7

N schedules
1/2 at B + 1/4th at T + 1/4th at PI
1/3rd at B + 1/3rd at T + 1/31d at PI
1/3rd at 21 DAS + 1/3rd at 42 DAS + 1/3rd at 56 DAS
1/4th at 21 DAS + 1/4th at 42 DAS + 1/2 at 56 DAS

1/2 at 21 DAS + 1/4th at 42 DAS + 1/4th at 56 DAS
1/3rd at 21 DAS + 1/3rd at 35 DAS + 1/3rd at 45 DAS
1/2 at 21 DAS + 1/2 at PI
CD (5%)

570
489
574
606
620
576
607
065

B = Basal, T = Tillerlng, PI = PanICle Imtiation DAS = Days After Sowmg,

Screenmg rice varieties under drfferent
phosphorus levels

DUring Khan! 1996 sixteen cultures
along with released varieties were tested under
6 levels of phosphorus (0 10 20 30 40 and
50 kg pp/ha) Gram yield difference among
phosphorus levels were non-slgmflcant while
vane ties differed significantly for their
gram yield Higher gram yield of 4 18 t/ha was
recorded by IR 64 followed by DRRH 1 (417
t/ha) IET-12512 (379 t/ha) and lET 12510
,(383 t/ha) and lowest gram yield of 269 t/ha
was recorded by lET 12029

Screemng of herbICIdes for weed control
m transplanted rIce

Transplanted conditIOn In the experiment
of testing efficacy of herbiCides on weed
control and gram yield of transplanted rice
under Irrigated conditions conducted dUring
Khan! '96, some new nce herbiCide
formulations were tned along with promlsmg

ones Acetochlor 90 % EC @ 0 05 and 0 10
kg a I/ha RICO 18 EC @ 0375 and 0 450 kg
a I Iha Amloguard plus 56 EC @ 0 72 kg
a I ha Hoe 95404 + Amlophos 15 WDG +
30 EC @ 0 015 + 0 30 kg a I/ha and
Oxadlargyl80 WP (0 ' 0 15 kg a I/ha were tned
along With two hand weedlmgs at 20 and 40
days after transplcmtmg and unweeded check
With Rasl vanety Due to heavy ram at the
time of harvestmg yields were low m all the
treatments RICO at both concentrations
recorded slgmflcantly higher Yl€lds of 3 13 ad
3 10 t/ha followed by Amloguard plus (300 t/
hal which were comparable With two hand
weedmgs treatment Acetochlor was tOXIC at
both the concentrations and espeCially at higher
concentration to the nce crop and hence very
low yield of 0 42 t/ha was recorded and on par
With unweeded check Oxadlargyl recorded
slgmflcantly low yields when compared to RICO
and Amloguard plus From thiS experiment It
was found that RICO and Amloguard are equally
effective m transplanted nce
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DIrect sown nee under puddled
condItions

The experiment on screening of
herbicides for weed control m direct sown nce
under puddled conditions Imtiated dunng 1995
was continued dunng Khan! 1996 The
treatments compnse pretilachlor + safener 30
EC @ 0 6 kg a I Iha butachlor + safener 50
EC (ii> 15 kg a I/ha Hoe 95404 (15 WDG) +
Amlophos (30 EC) ((1 0015 + 03 kg a I/ha
Amloguard plus 56 EC (a 0 7 and 0 93 kg a I I
ha, Whlpsuper 9 EC (g 0 06 kg a I Iha Argold
10 EC @ 0 05 and 0 075 kg a I Iha along with
weed free check and two hand weedmgs
Argold was applied a week after sowing
whlpsuper was applied 15 days after sowmg
while Amloguard Hoe 95404 + Amlophos at
10 days after sowmg Remammg herbiCides
were applied 3 days after sowmg Weed free
check recorded highest gram yield of 3 6 t/ha
Butachlor + safenel recorded a gram yield of
3 4 t/ha which was on par With weed free check
Argold (lower dose) recorded lowest gram yield
of 1 5 t/ha which was slgmflcantly poor when
compared to Argold (higher dose) and other
herbiCides

FIg 10 a Nursery growzng for nee transplanter
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Conservation tillage

Conservation tillage With herbICide ap
plication I e two ploughmgs followed by her
blclde application to weeds followed by plant
mg showed considerable yield performance
HerbiCide Round up @ 750 mllacre applied
With conservation tillage recorded good yield
of 3 48 t/ha as agamst higher doses

AGRICULTURAL ENGINEERING
EvaluatIOn of d,rect seeders and
transplantersfor rice crop establIshment
Direct seedmg of pregermmated paddy With row
seeder elimmated the operations like nursery
raising and transplanting, saves labour
and time faCilitates lme sowmg to take up
mechamcal mtercultural operations While the
transplanter and manual transplantmg needed
214 and 347 man hr/ha respectively the row
seeder reqUired only 8 man hrs to cover one
hectare With row seeder there IS a net savmg
(m cost of operation) of Rs 649/ha and 10801
ha as compared to that of transplanter and
manual transplantmg respectively The yield
levels of Row Seeder IS more as compared to
manual transplantmg

Fig lOb Mechamcal Transplanter
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SOIL SCIENCE

Co-ordmated Research

SOli SCIence Co ordmated tnals were
designed by and large to generate sustamable
soil fertlltty and key nutnent management
technologies for nce and nce based croppmg
system across disparate SOlI andenvlronmental
locations Saltent fmdmgs mclude noticeable
mcrease m build up of SOlI orgamc matter on
account of combmed use of orgamc (FYM, GM)
and morgamc fertlhser SOUlces over time m the
long term study on SOli fertility Dual use gram
cum green manunng green gram was found
supenor as pre nce crop at Falzabad and
Kanpur m the tnal on combmed use orgamc
manures With morgamc fertIliser (Urea)
Lmear responses to apphed Zn up to 20 kg/ha
was observed m alkalme SOli at Falzabad while
at Mandya the response was curvilmear With
maximum yield at 10 kg Zn/ha MaXimum P
response m Irngated sot!s was restncted to
model ate dose of 20 kg P20s/ha while m
uplands the response to applied P was
understandbye at higher dose of 30 kg PPJ
ha Rice genotypes were found to vary m their
N use effiCienCies Swarna was found to fare
well across locations both under N depnvmg
and N abundant condition thus combmmg m It
both N use effiCiency and N responsiveness In
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contrast, Vljeta was found to be highly N
responsive vanety, lackmg N use effiCiency trait
at zero applied N

Lead Research

Sot! SCience lead research encompassed
the realms of baSIC and applied aspects
pertammg to soI! sustamabllity and
productiVity mvolvmg essentially mtegrated
nutrient management approaches

Use of pre-kharrf sole/dual legume green
manures and rrce based croppmg systems
Sod ProductIvIty Dual/Sole green manure
legumes and green manure crops m pre nce
(May July) season contnbute N to succeedmg
nce crop by BNF as well as by accumulatmg
loss prone sot! N03 N formed In summer
Further mcluslon of SOlI bUlldmg legume crops
m rotation With lice m rabl contnbute to SOlI
sustamabllIty and stabilIse SOli productiVity Dur
mg 1996 Khm If dual use green gram yielded
gram on the average 4 99 r/ha beSides leavmg
behmd 23 8t/ha crop reSidues for mcorporatlon
Sunnhemp and damcha obViously contnbuted
relatively higher biomass of about 50 t/ha each
The succeedmg Khanf nce recelvmg green
manures gave higher gram yield over fallow
(347 t/ha) Correspondmgly N uptake was also
higher In green manure received plots over
Fallow (Table 37)

Table 37 Influence of pre Kharrf green manure on nce yIeld & N uptake

Treatment Gram nce yield (t/ha) Total N uptake

(kg/ha) by nce

Fallow 347 886

Cowpea 373 954

Green gram 376 975

Sunnhemp 374 1053

Dhamcha 381 1119

CD (005%) 0124 104
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Among the non nce crops following
Khan! nce, groundnut which reqUires fnable
tilth for sendmg Its gynophores mto sOli for
successful development mto pods was seen to
benefited by dhamcha which contnbuted more
s01l orgamc matter Sesamum which also
reqUires favoUlable soil tilth was observed to
yield bettel m green manured plots as compared
to fallow Sunflower was not mfluenced by
residual effects of pre khan! green manures
(Table 38)

RotatIOn of upland rIce WIth bengal gram
Rotation of upland nce With

bengalgram m black soils resulted m doublmg
of Khan! upland nce gram yields Ramfed nce
followmg robl fallow plots gave on the average
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775 kg/ha as agamst 1543 kg/ha recorded m
bengalgram grown plots The observed higher
nce yield m bengal gram rotated plots were
ascnbed to mcreased avaIlability of N by BNF
and P by solubllisatlOn effects of aCidiC root
exudates of precedmg bengalgram Further
response of upland nce to applied P was re
corded up to 40 kg P205/ha by observed m
crease m gram yield from 1543 kg/ha at 20 kg
P205/ha to 2226 kg/ha m plots that received
40 kg P205/ha The extent of relative mcrease
m soil aVailable P was more (1577) obser\'ed
In deeper sad layer (2550 cm) where
bengalgram root activity IS expected to be maxI
mum as compared to surface layer (0-25 cm)
where Increase was relatively less (763%)
(Table 39)

Table 38 Residual effect of pre- khanf green manures on non-nee rabl crops

Pre-khanf Treatment Rabl crop gram yield (Q/ha)
Groundnut Sesamum Sunflower

Fallow 1154 314 714
Cowpea 1270 402 1070
Greengram 1365 416 902
Sunhemp 1330 405 848
Dhamcha 1510 443 827
Expt mean 1325 396 873
CD (005) 128 054 NS
CV(%) 510 75 162

Table 39 Influence of Bengal gram on nee yields and available Nand
P status m Soil

Treatment Gram Total N Available Total P Extent of
yield uptake N(Kg/ha) uptake mcrease

(Kg/ha) (kg/ha) (kg/ha) availableP(%)

Rabr - Khan! Soil dpth (cm)
1 Fallow nce 775 242 163 294 0-25 25-50

(NaPa)
2 Bengal gram - nce 1543 462 192 501 763 1577

(NaPa)
3 Bengal gram nce 2226 625 202 900

(No P @ 40 kg/hal

CD 178 59 51



Gypsum amendment for rlce-groundnut
system

The observed low yield of rabl
groundnut m nce groundnut system IS more
traceable to the eXistence of adverse sOIl
structural mdlces such as crustmg and higher
bulk density resultmg from puddhng given to
khan! nce Gypsum apphed at higher dose
mltIally would serve as an amendment to
mitigate the bad effects of puddlmg The
results so far recorded have mdlcated only
margmal effects m first year But noticeable
higher yields of groundnut (1945 kg/ha) were
observed over check (970 kg/ha) when
gypsum was applied at 1 5 t/ha Initially
suggestmg structural Improvement of sOIl which
takes place over time may be responsible for
observed higher yields m second year

Response of rrce hybrIds to potassIUm

PotassIUm IS known to playa vital role
m translocation of photosynthates from source
to smk K reqUIrement of hybnd nces IS thus
expected to be more m view of their higher smk
Hence there IS a need to generate research
mformatlon on the dosage and tlmmg of K for
nce hybnds VIS-t-vlS conventional vanetles The

results of the study on Knutntlon m the second
year showed that nce hybnds respond to K
application not m the first season but m
second season when soil available K has
reached a cntlcal value The magnitude of
response to K m case of hybnd (19 8 kg
gram/kg K20 applied) was far more than
conventional high yleldmg vanetles (5 9 kg
gram / kg K20 apphed)

Complementary use of organrc and
inorganic fertIlIser sources for optImal N
release

Improved synchronisation between N
supply from the apphed source and demand
by the growmg nce crop IS central to Improvmg
the effiCiency of N use In Irngated nce
ecosystems In mmerhsatlon study mvolvmg
urea green manures and nce straw combmed
use of G M and urea mcreased N mmerahsatlOn
rate by 31-56% Supenmposltlon of nce straw
mcorporatlon was not observed to cause any
adverse effects either on N mmerhsatlon / N
release rate on account of expected
Immoblhsatlon on N recovery and gram yield
of nce In fact thiS combmatlon resulted m
considerable mcrease of reSidual N for post nce
crop (Table 40)

Table 40 Improvmg N recovery and nee yields by combmed use of orgamc and

fertIhser N sources

N Treatment MeanN Gram Total N NRE ReSidual N at

MmerahsatIon yield uptake % harvest of nee

(Kg/N/ha) (t/ha) (kg/ha) crop (kg/ha)

Dhamcha 416 50 103 391 261

Dhamcha+Urea 576 57 144 401 316

Dhamcha+Urea + Straw 473 58 140 360 414

Urea 370 51 101 309 285

Control 293 32 62 156
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Urea super granules a better N sourcefor
rrce under varymg water regimes

N applied for nce grown under cyclic
submergence creating alternate wet and dry soil
conditions IS subject to high gaseous losses In
the investigation aimed at finding the better N
source to mmlmlse gaseous N losses, under
different water regimes, It was found under
cyclIC submelgence where conditions eXist
favourable for gaseous N losses deep
placement of urea super granules signifICantly
Increased N recovery (65%) uptake (128 kg N/
hal over urea (103 kgN) and GM+Urea (93 0
kg N/ha) (Table 41)

EffiCient Rice Genotypes to tap natIVe
sOliN

One of the key strategies for Improving

utilisation of sOli N In nce production IS
to explOit genotypic differences In N
uptake In the study on the amount of native
soil N and ItS use by vanetles of varYing
duration It was noticed that nearly 40% of
native sOli was confined to fairly inaccessible
deeper sOli layers (below 15 cm) Very
early vanetles like Prasanna and Adltya
could recover N only from surface layers
and thus respond well to applied N While
late maturing Pranava and Salivahana
could tap soil N from deeper layers too
ThIS differential capacIties of nce genotypes
to explore sOli N was responsible to reqUire
120 kg 60 kg and 0 kg fertiliser N respectively
by very early, short mid duration vanetles to
produce SImilar gram yields (Table 42)

Table 41 Influence of water regimes and N sources on N uptake by nee

N sources N uptake (kg/ha)

CycliC submergence Continuous submergence

Control 504 492

Urea In 3 splits 1033 1276

USG 1281 1242

GM+Urea 930 1298

Table 42 Genotypic Vanablhty m utthsmg native sod N

Vanety Gram yield (t/ha) with apphed N kg/ha

0 60 120

Adttya 1598 2830 3992

Prasanna 1481 2213 2674

Rasl 2973 4207 4691

Sasyshree 2802 3909 4377

Pranava 4097 4961 5594

Salivahana 4305 5586 5648
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NutrIent reqUIrement for sustaining rice
productIVIty In intensIVely cultIVated
lowland

A long term field expenment on fertIhty
management m nce vanety Rasl on a vertIsol
(TypIc Pellustert) was mltIated at ORR farm
RaJendranagar In 1989-90 rabr season to
mOnitor crop response to applIed fertIlIzer
nutnents The soI! was InItIally defICIent m only
N, and two crops of nce were cultIvated there
every year USing vanous fertIlIzer nutnents
Response of nce to applIed fertIlIzer" through
the first 11 crop seasons were gIven m the
pleVIOUS years reports The 12th and 13th crops
of nce grown In 1996 were harvested and
processed dunng the penod under report The
12th crop (grown In robl 1996) yielded an
average 1 87 t graIns/ha when no fertIlIzer
nutnents were applIed ApplIcation of
recommended N fertIlIzer raised the gram yIeld

to 3 70 t/ha Although fertIhzer P applIed over
N produced no SignifIcant benefIt
recommended K applIed over Nand P
mcreased the yIeld SignIfIcantly (to 489 t/ha)
ApphcatIon of P and K fertIhzers also caused
SignIficant mcrease m P and K uptake by the
crop In 1996 khan! two vanetIes of nce VIZ
Rasl and IET9240 were grown Gram yield of
the crop mcreased slgmflcantly With applicatIon
of Nand P fertIlIzers Uptake of N, P as well as
K by the crop Increased SIgnificantly WIth
applicatIon of the respectIve fertIlizer nutrients,
suggestmg development of defiCIency of these
nutnents m the SOIl Although gram yield of
IET9240 was SIgnificantly higher than that of
Rasl total N P and Zn uptake of IET9240 were
SIgnIfIcantly lower than that of Rasl (Table 43)
ThiS result suggested that N P and KutIlisatIon
effiCIency of IET9240 were higher than that of
Rasl

Table 43 N, P, K and Zn uptake of two rIce varIetIes m an mtenslvely cropped

lowland (TYPIC Pellustert) treated wIth varIOUS fertIlizer nutnents RaJendranagar,

Kharlf1996

FertIlIzer N uptake P uptake K uptake Zn uptake

nutrIents (kg/ha) (kg/ha) (kg/ha) (g/ha)

treatment VI V2 VI V2 VI V2 VI V2

No fert control I 67 58 122 116 259 275 235 210

N 97 84 161 142 386 349 308 242

N+P 97 92 174 176 399 519 370 327

N+P+K 104 91 182 170 594 556 351 316

N + P + K + Zn 96 76 176 149 539 479 361 291

N + P + K + Zn 90 95 156 145 511 525 339 309

mmusS

No fert control II 69 64 101 84 292 365 228 216

No fert control III 72 64 89 82 268 301 249 200

Nutnent trt means 86 78 145 133 406 421 305 264

V means Ddf ~oI' -1<* ns .J-~

VI Rasl, V2 IET9240
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CROP PROTECTION
ENTOMOLOGY

HOST PLANT RESISTANCE

Brown and wh,tebacked planthoppers
The elite cultures and hybnds numbenng
910 from different screenmg nursenes lIke
National Screenmg Nursery 1 (NSN 1)
NatIOnal SCleenmg Nursery 2 (NSN 2)
Planthopper Screenmg Tnal (PHS), Multiple
Resistance Screenmg Tnal (MRST) Initial
Hybnd Rice Tnal 1 (IHRT-1) and Initial
Hybnd Rice Tnal 2 (IHRT 2) were evaluated
against BPH and a total of 54 cultures were
found promising (below 3 0 score on 0 9 scale)
The details of some of the promising entnes
are presented In (Table 44) Two of the hybnds
tested were also found to be resistant About
1900 germplasm accessions wele tested against
BPH and 300 accesSIOns recorded below 3 0
damage grade on 0 9 scale while 262 entnes
registered damage grade between 3 1 to 5 0 A
total ofl025 entnes from NSN 1 NSN 2 PHS
MRST IHRT AHRT IRWBPHN and scented
matenal were evaluated against WBPH From
these entnes 61 recorded below 3 0 damage
grade while 181 entnes reglsteled damage
grade between 3 1 and 5 0 Some promising
entnes are given In (Table 45) Of the 576
germplasm screened agamst WBPH 168
registered below 30 damage grade while 119
recorded damage grade between 3 1 and 5 0
Consldenng the damage grade agamst both
BPH and WBPH 9 entnes from NSN 1 32
entnes from NSN 2 7 entnes from PHS and
10 from MRST wele found promising agamst
both the pests recording below 5 0 damage
grade Promising entnes against both BPH and
WBPH are shown In Table 46 and Fig 11
Germplasm accessIOns recording low
damage grade against planthoppers are given
m (Table 47)

Gall mIdge A total of 337 entnes screened
agamst gall midge from gall midge screemng
tllal (GMS) gall midge speCial screemng tnal
(GMSS) NSN1 MRST etc 117 cultures

recorded ml damage agamst biotype 1 while
92 entnes showed ml damage agamst biotype
4 From these 10 common entnes lecordmg
ml damage agamst both biotype 1 & 4 could
be Identified (Table 48)

BlOtYPIC vanatlons In gall midge
thloughout the country were carned out
through a tnal consisting of a standard set of
10 differentials under four groups The testing
was carned out at 12 locations besides green
house evaluation at ORR against biotype 1 and
4 The results contmued to reveal the same 5
basIc patterns of reaction brought out m earher
years The reaction at ORR Ralpur Sambalpur,
Tltabar and Warangal representmg biotype 1
populatIOns exhibited R-R R-S pattern At
Cuttack the same distinct S-R R S pattern of
biotype 2 reaction was continued to be
observed At Jagtlal the typical reaction of
R S R-S lepresentatlve of biotype 3 was noticed
The reactIOn ot differentials at Wangbal was
Similar to last year where R S-S-S pattern has
emerged and the population was deSignated as
3M Field reaction at Ragolu and green house
reaction at ORR showed the typical pattern of
S-S-R S representing bIOtype 4 thiS year also
At Pattambl and Moncompu field reaction of
differentials followed R-R S S- pattern
representing biotype 5

Fig 11 Screemng of germplasm agmnst
planthappers at Maruteru
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Table 44 Promlsmg entnes agamst brown planthopper

Damage grade
lET No Designation Cross on 0 9 scale

National Screemng Nursery (NSN 1 )

14436 TTB 148-4-1-1 lET 9711 / lET 11162 15
13944 OR 93011-2 Badami / CR 143-2-2 21
14435 TTB 148-174 32 1 lET 9711 / lET 11162 21
14455 TTB 148-206 2 2 1 lET 9711 / lET 11162 2 1
14087 RP 1579-23071 1320 RPW 6-17 / ARC 6650 24
13302 OR 853 2 Daya / Sarathl 30

Planthopper Screenmg Trial ( PHS)

KAUM 48-11 3 Thonnuran / lR 8 15
RP 3422-30885 T 1432/ L 152 37
MTU 10883 BPT 1235/ lR 64 39
MTU 11335 MTU 2077 / IR 64 42
MTU 11898 Swarna / MTU 7014 43
RP 3206-32605 lET 7564/ lET 7946 43
MTU 1199 135-2 1-3 Chaltanya / lET 8371 44
RP 2332 12770-1828 Ratna / ARC 10654 48

Multiple ReSistance Screenmg Trial ( MRST )

RP 3746 26738 - 14
RP 380423019 lET 7946/RP 1579-9700 15
SKL 11 39 139-69 W 1263/CR 27 MR 1523 19
BPT 6038 BPT3291/ARC6650 22
KAUM 57 18-1-1 MO I/M06 26
BPT 7317 MTU 4870/IR50 28
KAUM42 63 MO 6/POKKALI 372 28

Imtlal Hybrid Rice Trial - 1 ( IHRT 1 )

MNDRH -1 25 A / lR 44675 33
HRI - 115 49
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Table 45 Promlsmg entries agamst whltebacked planthopper

lET No Designation Cross Damage grade
on 0-9 scale

National Screenmg Nursery (NSN - 1 )

13831 JR 82-5-199 lET 5850/JR 75 26
14333 SKL 5-5 11-1 62 W 1263/CR 57 MR-1523 26
14038 R 5574-11 - 26
14431 OR 1015 27 IR 13429 94/Gaun 26
14031 OR 764 39 OR 131-1 9/IR 42 28
14430 OR 84411 IR 86 8/Prathap 28
13951 NDR 1025 3 C 1064 5/IR 9129 320-3-3-3//IR54 29
14105 CN 842-155 IR 50/Patnal 23 30

Multiple Resistance Screenmg Trial ( MRST )

KAUM42 46 81
KAUM42 40 41
KAUM 571811
SKL 511-162
IR21567
SKL 11-28 29 55

MO 6/ Pokkah 372
MO 6/ Pokkah 372
MO I/M06
W 1263/ CR 57 MR 1523

RPW 6 17 / Eswarakora

10
11
11
12
19
27

Imtlal Hybrid Rice Trial - 2 (IHRT 2)

IR 58025 A / IR 49461 128-3-3-3R 2 0
IR 58025 A / IR 55722 B-B-6-2-2R 2 8

Scented material

Ramsail
Sonth
LuaNhe
Ram]lwam
Basmatl 6129
Dehradun local
Basmatl
Sonth
HBC98
Lakho Kuwar
Gopal Bhog
Padl Empat Bulan 2

14
17
17
19
22
23
24
26
29
30
30
30
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Table 46 Promlsmg entries agamst brown planthopper and
whttebacked planthopper

Damage grade
lET No Designation Cross on 0 9 scale

BPH WBPH

NatIOnal Screenmg Nursery (NSN - 1 )

14087 RP 1579 23071-1320 RPW 6-17 / ARC 6650 24 34
14325 RP 3174 1579 1633 lET 8655 / lET 8642 35 36
13302 OR 853 2 Daya / Sarathl 30 33
14062 OR 1114-59 Shanker / CR 1014// Ja]atl / Panke 36 36
14298 TNAU 91002 IR50/ C043 37 40

National Screenmg Nursery (NSN 2 )

14763 SIRI295 HKR 120/ lET 10719 24 37
15091 SIRI 193 HKR 120/ ES 18 21 37
15076 CR 691-47-2 Pusa Basmatl Mutant-1 27 40
15185 OR 1511-10 IR 64 // Sarathl / Blrupa 37 34
15032 OR 1513-3 OR 1045-1-10/ PATHRA 29 31
15302 NDR 1038 4 Bagn Red / IR 15689-173-1-1-1-3 29 18

IR 8990-3-9-3 /IN 22
15303 NDR 1038 6 Bagn Red / IR 15689 173-1-1-1-3 27 22

IR 8990-3 9-3/IN 22
14941 CRK-72-8 CR 1102/CR 1018(2) 24 34
15274 NDR 96001 IR 66876-13- M 10-1-1-1 30 35
15276 NDR 96003 IR 66366-M-1O 1 1 1 34 40
15354 B 90 15-3-R - 35 40
13762 CSR 88-IR-3 IR 14632-22 3/IR19799-1 7-3-1-1 37 38
13765 CSR 88-IR-6 Nonabakra / IR5657 33-2 37 25
13766 CSR 88-IR-7 Nonabakra / IR5657 33-2 26 37
15369 VRS 1 IR 40676-B-B-2-2 24 1 7

Multiple ReSistance Screenmg Tnal ( MRST)

BPT 6038 BPT 3291/ ARC 6650 22 33
KAUM42-63 MO 6 / Pokkah 372 28 31
KAUM 57-18-1 1 MO 1/M06 26 1 1
SKL 5 11-1-62 W 1263/ CR 57 MR 1523 31 12
SKL 11-28 29-55 RPW 6-17 / Eswarakora 38 27
SKL 11-39-139-69 \ W 1263 / CR 27 MR 1523 19 33
IR21567 - 36 19
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Table 47 Promlsmg germplasm accessIOns agamst planthoppers

Brown planthopper ( Damage grade upto 3 0 )

INRC Nos 9006 9152 9161 9178 9186
INRC Nos 9202 9266 9315 9331 9274

Whttebacked planthopper ( Damage grade upto 3 0 )

INRC Nos 9107 9134 9135 9136 9143 9152
INRC Nos 9169 9178 9197 9215 9203 9205

Brown planthopper and Whttebacked planthopper (damage grade upto 5 0)

INRC Nos 9056 9078 9133 9135 9136 9152
INRC Nos 9169 9178 9187 9202 9205 9218

Table 48 PromIsmg entnes agamst gall mIdge blOtypes 1 and 4
( showmg OIl damage)

Gall mIdge screenmg tnal (GMS)

RGL3301
RGL3393
RGL4233
RP 2882 30105
RP 340973 1

MultIple resIstance screenmg tnal (MRST)

WGL 1801115
SKL 11 28-29-55
RP 2932323391854
RP 2724-224 5
RP 2724-229-8

TTB 148-169 2 1-2 1i'

WGL26889'"
KAUM 42-6-3
RGL3250
RGL3265

SKL 1139 13969
SKL 33 10-66-92
SKL 69 9 3 33 33
SKL 116-16 4-58
CRH-l

RP 3746-26738
SKL 2 20 13-28-6
SKL 511-162
SKL 9 13-14-3-34
SKL 11-28 29 55

Gall MIdge SpecIal Screenmg Tnal (GMSS)

RGL3265
AC 169
AC355
AC424
AC630
CR 94 MR 1550(RED)
NAGRASAL
NHTA8
T 10
T 1477
VELLATHILCHEERA
ORUMUNDAKAN (M)

i Entlv retested

CRH-l
INRC 232
INRC 1997
INRC 2324
INRC 3001
INRC 3021
INRC 5058
INRC 5073
INRC 5364
INRC 6023
INRC 6782
AGANNI

SKL 11 28 29 55
INRC 6803
INRC 7247
INRC 7445
INRC 7798
INRC 8501
INRC 8504
INRC 8758
INRC 8876
SIAM 29
VELLUTHACHEERA
LEUANG 152
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Green leafhopper One hundred and eleven
entnes of Intel national Rice Tungro Nursery
were screened against green leafhopper by
following standard seed box technique
Sixteen entnes recorded a damage grade
below 3 0 on 0 9 scale SIX multiple resistant
cultures VIZ CRM 47 HKR 86 104 HKR
91 102 BPT 6868 lET 13341 and lET 12356
which have been found resistant to GLH In

repeated mass screemng tests were evaluatEd
tor their antibiosIs as reflected In the survival
of second mstar nymphs All the SIX cultules
showed lower survival (16 37%) than
leslstant check Vlkramarya (47%) exhibiting
better antibiosIs reaction

PEST MANAGEMENT
EvaluatIOn of new InsectiCIdes Two
granular msectICldes and SIX spray formulations
were evaluated In the field against pest
complex at DRR Flproml granules belongmg
to phenyl pYlazole group (75 g a I/ha)
exhibited efficacy agamst stem borer gall midge
and whorl maggot similar to carbofUlan (1000
9 a I Iha) while carbosulfan granules (1000 g
a I Iha) were mfellor Among sprays Mltac
(300 g a I Iha) was the only msectlClde which
showed efficacy agamst stem borer similar to
chlorpynphos (500 g a I/ha) while all others
were of lower order Agamst whorl maggot
Mltac and sllafluofen (100 g a I Iha) exercised
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control Similar to chlOlphynphos All the
granules and sprays registered moderate
efficacy against leaf folder The granular
insectiCides VIZ carbosulfan and fJ pronil
produced grain yJeld Similar to check
msectlclde carbofuran Among sprays fJproml
Mltac Imldaclopnd (25 g a I Iha) and Lambda
cyhalothnn (12 5 g a I Iha) were on par With
chlorpynphos

Safety of InsectICIdes to natural enemIes
In an effort to assess the safety of recommended
granular and spray formulations to natural
enemies two granules VIZ cartap (750 g a I I
ha) and Isazophos (500 g a I/ha) and three
spray formulations VIZ cartap (300 g a I Iha)
ethofenprox (75 g a I /ha) and tnazophos (250
g a I Iha) were mcluded m a co ordmated tnal
The results revealed that these insectiCides
exhibited safety to egg parasites of stem borer
and predators of planthoppels !Ike spiders
mmd bugs and coccmel!Ids Similar to check
msectlClde acephate spray

EvaluatIOn of botaOlcals m nce pest
management In a green house expenment
at ORR eight neem formulations With varymg
azadlrachtm concentrations were studJed for
then growth retardant effects against brown
planthopper and whitebacked planthopper
LC50 values (as % concentration of the
formulations) are presented m Table 49

Table 49 RelatIve toxIcIty (LC50) of neem formulatIOns agamst BPH&WBPH

Formulation BPH WBPH

Nlmlblcldme 1695 1353
Neem Azal TIS 09616 07802
Econeem 2114 05915
Neemgold 4 05294 05916
Fortune Aza 09732 09565
Rakshak 1454 05837
Achook 1317 4903
Neemax 08537 3979
Neemgold NT 1426

NT = Not tested
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In a field study at DRR Nlmblcldme (a
formulation with 300 ppm azadlrachtm) at 4%
conc and Neem Azal TIS (formulation with
10 000 ppm azadlrachtm) at 05% conc were
altel nated with deltamethnn (25 g a I Iha) spray
to assess their effect on populations of BPH and
Its natural enemies like mmd bugs and spiders
Nlmblcldlne when alternated completely
anmhllated resurgence causing effect of
deltamethnn recordmg 666 BPH/10 hills as
compared to deltamethnn alone (1276 BPHI
10 hills) while untreated control recorded 673
BPH/10 hills In another field study SIX neem
formulatIOns VIZ NlmbICldme (2%) Neemax
(2%) Neemgold 4 (2%) Econeem (05%)
Neem Azal TIS (03%) Fortune Aza (05%)
were moderately effective agamst leaf folder
nce hlspa whorl maggot and stem borer and
moderately mcreased gram yield

Evaluation of blopestlcldes In a co
ordmated expenment three B t formulations
VIZ Delfin 85% Dlpel 35% and Blolep
were evaluated each at 2000 and 1500 g of
formulation 'ha The overall results showed
that B t formulations were modelately
effective agamst stem borer and leaf folder but
the efficacy was of lessel order than the
msectiCide chlorpynphos (500 g a I/ha)

Natural bIOlogical control In nce
ecosystem In thiS tnal natural biological
control (NBC) With no msectlclde application
need based protectIOn (NBP) Judged by
penodlC surveillance and economic thresholds
as well as schedule based protection (SBP)
involVing schedule based application of
msectlcldes were compared for pest mCidence
natural enemy occurrence and gram yield In
co ordmated proglamme at 9 locations higher
level of egg parasItism In stem borer was
observed at COimbatore m NBC despite low
pest inCidence At Aduthural stem borer
damage as well as parasitism were low to
moderate Late mCidence of gall midge upto
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50% was noticed at Pattambl however
parasitism remamed negligible In case of leaf
folder also higher 1mval parasitism upto 50%
was observed m NBC at COimbatore Spiders
dominated among the predators and their
populations were slgmflcantly higher m NBC
and NBP compared to SBP

At DRR the expenment was carned out
as early planted tnal With BPT 5204 and a late
planted tnal With Hamsa vanety The pest
mCldence m early planted tnal was low (0 6 to
3 9% DH and 1 2 to 4 1% WE) In late planted
tnal the mCldence of gall midge was 245% SS
m NBC at 30 DAT compared to 10% SS m
NBP and 5 6% SS m SBP More or less Similar
mCldence prevailed by 60 DAT However
parasitism of gall midge was negligible m all
the treatments Stem borer mCldence was 7 6%
DH m NBC 5 8% DH m NBP and 0 9% DH
m SBP at 45 DAT Spider population showed
clear mcreasmg trend m NBC and NBP com
pared to SBP However SBP showed higher
yield than both NBP and NBC The results
showed that m situatIOns of low to moderate
pest inCidence unnecessary insectiCide
application m schedule based treatments can
be aVOided However Single need based
application of insectiCide IS necessary to
mamtam yield levels and favourable balance
of pest and natural enemy populations

Use of Katromones In the management
of nce Insect pests Laboratory studies
revealed that susceptible TN1 was more
attractive to mmd bug nymphs compared to
BPH resistant vaneties Among the 9 solvents
tested acetone and methanol extracts of TN1
nce plant attracted the maxImum number of
mmd bugs followed by chloroform and
hexane extracts Distilled water ethyl acetate
ethyl alcohol and dlethyl ether extracts attracted
the lowest number of mmd bugs When healthy
and damaged TN1 plant extracts were
bloassayed for theIr attractabllity to mmd bugs
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mmd bugs showed highest response to the
healthy TN1 plant followed by BPH damaged
nce plant and WBPH damaged plant extracts
Lowest number of mmd bugs were attracted to
GLH Infested nce plant extract Among
different ages of TN1 acetone extracts of 75 day
old plants attracted higher number of mmd bug
nymphs compared to younger or older plants and
leaf extracts wele more attractive than those of
stem or pamcle Mmd bug nymphs females and
males preferred to move toward BPH and GLH
honey dew compared to WBPH 10 chOice tests
Mmd bug nymphs reached honey dew source of
BPH WBPH and GLH faster compared to adults
The body extracts from adults and nymphs of
BPH were more attractive to nymphs females
and males of mmd bugs than GLH and WBPH
Mmd bug nymphs and adults preferred BPH and
WBPH eggs as compared to GLH eggs 10 both
chOICe and non-chOice expenments 10 potted nce
plants Nymphs of mmd bugs were better
predators than adults

Momtormg of yellow stem borer wIth
pheromones Yellow stem borer (YSB) can
be momtored With pheromone baited traps
more easily than hght traps These are
economical and can detect the pest at lower
populatIOn levels than light traps Further
momtonng With pheromones can serve as an
early warn10g system of pest 1OvaslOn useful
to Identify peak occurrence of YSB to
formulate control strategies and enable u~ to
come up With trap catch based ETL
Therefore further standardisation of
momtor1Og With pheromones was contmued
Three sleeve traps/acre kept 10 a tnangular set
up and loaded With 2 mg of YSB pheromone
per trap were observed every week for the
male moth catches The results revealed
slgmflcant correlation between trap catches of
male moths and 1OfestatIon 10 the field Peak
YSB infestation occuned 2 weeks after
sudden nse 10 trap catch both In vegetative
and reproductive stages (Fig 12 )
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Mass trappmg of yellow stem borer In
prevIous years mass trappmg of YSB with
pheromone baited traps with 5 mg of
pheromone/trap With 20 traps/ha was carned
out at three co operatmg centres As there was
significant reduction m the damage m treated
areas as compared to plots With farmers
practice further fme tUning of the technique
was contmued A tnal was carned out m
Medchal vl1lage to optimize the time of
pheromone applIcation m the field In the
normal practice deploymg the traps
Immediately after plantmg results m tlamplmg
of freshly transplanted seedlmgs Therefore thiS
practice was compared With setting up traps one
month after transplantmg and farmers practice
The results revealed no Significant difference
between mstallatlon of traps Immediately after
planting and one month after plantmg
However both the treatments were Significantly
supenor to farmers practice (Table 50)

In another trial three treatments VIZ (I)
pheromone apphcatlon (II) pheromone
applIcation + need based msectlClde treatment
and (Ill) farmers practice were compared Each
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treatment had 4 ha area First two treatments
received pheromone applIcation as per the
normal recommendation while the second
treatment received additional two sprays of
conventIOnal msectlcldes based on ETLs of
YSB Though stem borer damage m the first
two treatments was not Significantly different
but lower than FP ThiS reveals the potentiality
of pheromone mass trappmg agamst YSB and
POSSibilIty of drastically reducmg the cost of
conventional msectlclde applIcations (Table 51)

Mass trappmg on whole village baSIS was
undertaken m Medchal (Ranga Reddy Dlstnct)
to bnng thiS technology to the farmers door step
An approximate area of 350 acres compnsmg
some 100 farmers With holdmgs rangmg from
2 10 acres was covered Three other small
Villages - AthlvellI Rallapur and Glrampur
adopting farmers practice wele taken as
control Fifty samplIng plots were randomly
selected and per cent mfestatlon was recorded
at 10 days mterval startmg from 25 DAT both
m treatment and control Population of YSB
moths m treatment and control areas was
observed for a penod of ten days by mstallmg

Table 50 OptimizatIOn of time of trap mstallatlOn, Khanf 96

Treatments % YSB mfestatlon Yield
%Dead Heads %Whlte Ears (Kg/ha)

Immediately after transplantmg 618 267 4348

One month after transplantmg 107 193 4348

Farmer s practice 808 1229 3628

Table 51 Performance of pheromone traps through mass trappmg, Khanf1996

Treatments % YSB mfestatlon Yield
%Dead Hearts %Whlte Ears (Kg/ha)

Phero only 1185 5 4800

Phero + Need 1679 461 4520

Based InsectiCide ApplIcation

Farmers Practice 2187 852 4080
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gas lights Males and females were counted at
each hour Interval Overall infestatIOn was
signIfIcantly lower In Medchal village as
compared to villages adoptmg farmers practice
(Table 52)
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Population studies With light hap
showed very low population of YSB 10 phero
mone treated Village compared to control and
peak activity of moths was observed between
9 11 pm (Fig 13 and 14)

FIg 14 LIght trap catches ofYSB moths In

pheromone mass trappIng trwl

Table 52 EvaluatIOn of mass trappmg
through pheromone traps on whole

village basIs Rabr 1997

Treatments YSB mfestatlon Yield

%Dead %Whlte (Kg/ha)

Hearts Ears
Pheromone
Treated 004 1391 6380

Farmers
Practice 109 2411 4932
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FIg 13 Mass trappIng of YSB through pheromone traps
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Matmg disruptIOn
Earlier tnals on mating disruption were

carned out by uSing Imported controlled
release formulation (CRF) In order to
develop indigenous technology this year tnal
Involved two CRFs from IICT and one from
ORR's own matenal CRFs were placed at
the rate of 500 POint sources/ha In a 4 x 5 m
lattice with the help of bamboo sticks The
population of moths was assessed at weekly
Intervals with the help of pheromone baited
sleeve traps These indigenous matenals
caused 91 3 to 96 5% commUnicatIOn
disruption Index (COl)

Ecological and biological studies
Performance of multiple resistant
cultures under protected and
unprotected conditIOns

The objective of this tnal IS to assess
the yield potential of some of the multiple
resistant cultures with confirmed performance
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and also some pre-release cultures In

relation to their reaction to Insect pests Dunng
Khan! 1996 field performance of five
multiple resistant cultures VIZ lET 12875
Narmada, SKL 11 2829-55, RP 3179 1462
and RP 3174-1631 alongwith Jaya as
susceptible check was studied under protected
and unprotected conditIOns at ORR
Incidence of gall midge, leaf folder and stem
borer at 50 OAT was very low (Table 53)
Although stem borer inCIdence at heading
stage was moderate, the differences among
the treatments are not significant In case of
lET 12875 mdlcatmg broad based resistance
and stability m YI~ld potential

Studies on parasItic nematode problems
of nee and nee based croppmg systems

A survey was conducted In West
Godavan Dlstnct of Andhra Pradesh In

collaboration with Entomologist, Agncultural
Research Station, Maruteru and State
Department of Agnculture

Table 53 Incidence of msect pests and gram yield m multiple
resistant cultures - 1996

STEM BORER GM WM LF THRIPS YIELD
Vanety/ %DH %WE (%SS) ADUlOh ADU10h ADU10h kg/ha
Treatment 50 OAT 50 OAT 50 OAT 50 OAT 50DAT

VI T1 43a 157a 28ab 170a 27a 143ab 4169ab
VI T2 31a 172a 05a 470c 53a 297c 3971bc
V2T1 21a 98a 19ab 157a 03a 123ab 3177d
V2T2 19a lIla 43bc 577d 1 7a 320d 2647e

V3T1 27a 157a 31ab 203a lOa 11 7a 2581ef
V3T2 41a 151a 15ab 333bc 47a 347d 2118fg

V4T1 34a 139a 03a 187a o7a 120ab 1522fg
V4T2 65a 242a 05a 433cd 33a 330d 596h

V5T1 34a 115a 44bc 157a 1 7a 153ab 4765a
V5T2 46a 140a 77c 540d 57a 380d 3640cd

V6T1 36a 221a 75c 227ab 30a 183bc 3177de
V6T2 29a 187a 43bc 460cd 50a 273cd 1787g

Tl Need based protection
T2 Unprotected

VI lET 12875
V2 Narmada

V3 SKL 11 28 29 55
V4 RP 3179 1462

V5 RP 3174 1631
V6 Jaya
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The survey revealed wide spread
occurrence of an annelId m nce fields which
was reported to be the causal orgamsm of the
stunted growth of the crop The annelId was
IdentIfied as Malbana sulcata On processmg
the samples It was observed that the plants
developed galls contaInIng the nematode
MelOidogyne gramlnJcola The annelid
multIplIed equally with or without nce plants
The complex of annelId nematode mVltes an
mtenslve study Besides root-knot nematode
mixed population of HlfschmannJella
mUCfonata and H ofyzae was recorded m West
Godavan DiStrict Andhra Pradesh

To Idenhfy resistant germplasm to
parasItIc nematodes of nce entnes of MRST
(116) restorers for CMS lmes (345) NSN 1
(190) and [::lsmah (36) were screened for
resistance to MelOidogyne gramlmcola and all
of them were found to be susceptIble

To study the mfluence of chemicals on
the root nematode, Hlfschmannzella mucronata
root nematode populahon bUIldup was
followed m new msectlclde tnal of Entomology
Department m which eleven treatments were
Introduced Out of these treatments three were
granular formulatIons and seven were spray
formulatIons with an untreated control The
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granular formulatIons were applIed at 15 35
and 55 DAT and the spray formulatIons on 15,
35 55 and 75 DAT The observatIons recorded
at maximum tIllermg stage (60 DAT) revealed
that nematode populatIons In SOli were on par
m all the heatments In the roots carbofuran
followed by Marshall recorded the lowest
number of nematodes followed by ConfJdor and
Durmet treatments The untreated control,
Silafluofen, RH 2485 and flproml granular and
spray treatments recorded the highest
populations (Table 54)

To assess the mfluence of the manunng
on the build up of H mucronata m lice soil
root samples were collected from soIl sCience
expenment which was laid out m a splIt plot
deSign conslshng of three maIn plots VIZ
dhamcha, green gram sunhemp grown and
mcorporated and four sub plots VIZ straw 0
2 5 t/ha + 100 kg N as urea straw @ 5 t/ha +
100 kg N as urea 100 kg N as urea and
control Observations revealed that the
treatments m dhamcha and sunhemp m the
mam plots with straw @ 2 5 and 5 t/ha + 100
N as urea recorded the least number of
nematodes The mam plot with control and
sub plot with 100 kg N/ha as urea recorded
slgmflcantly higher number of nematodes

Table 54 Influence of chemicals on root nematode populations
at maximum bllermg stage

Treatment Dosage Nematode PopulatIons
(g a I/ha) Soil Root

1 Marshal 1000 3567a 17500b
2 Flproml 75 1700a 155400e
3 Furadan 1000 3400a 10333a
4 DD 136 625 3567a 104667d
5 Flproml 50 5167a 130333de
6 Mltac 300 6667a 103000d
7 Confldor 25 3600a 61667c
8 Silafluofen 100 4600a 127333de
9 RH 2485 100 5700a 117667de
10 Karate 125 3333a 1215 OOd
11 Durmet 500 3500a 510 OOc
12 Untreated control 3000a 138333e
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PLANT PATHOLOGY

Co-ordmated Pathology Research
Programme

Host Plant ReSIstance SIX natIonal
screenIng nursenes and two InternatIonal
nursenes compnsmg 1346 advanced breedmg
hnes, new nce hybnds and others were
evaluated agamst major nce diseases at 38
locatIons The entnes with broad spectrum
of resIstance for each dIsease In different
nursenes are gIven m (Table 55)

New fungicides evaluation

Blast The relatIve efficacy of SIX fungicides
were evaluated at sIxteen blast endemIC
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locatIons None were comparable to check
fungicIde Beam 75 WP However, Octave 50
WP and Opus 12 5 SC were found promlsmg
at a few locatIOns

Sheath blight Among the fungIcIdes
evaluated at 11 locatIons Opus 12 5 SC
and Ateml 50 SL (new tnazole group)
were highly effectIve agaInst sheath bhght
and comparable to Tilt 25 EC to biologIcal
efficacy (Fig 15)

False smut The Blue Copper 50 and
chlorothaloml 40 were effectIve m reducmg
false smut dIsease

Table 55 low scormg entries of national screenmg agamst major diseases

ReSistant Entnes (lET Nos)

Blast

Brown Spot

Sheath rot

BlB

Tungro Disease

NSNI 14101 14102, 14105, 14208

NSN2 14775 14627 13695, 14803 15335, 13769 and 15456

NSNH 13477, 14158,14148,15046

NSNI 14074 14077, 14086 14436, 14444

NSN2 15026, 15034 15393

NSN1 14720, 14074, 14332 14396 and 13650

NSN2 15207,14935 15222 and 15241

NSN1 14444 NSN2 15285 and HKR 93

DSN 13358 SKL 2 20 13-28-6 and CRM 53

IRTN PT 88 ARC10343 and ARC 11554

NSN1 14301 and 14306
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Score(O-9) Grain Yleld(tlha) Tillers affected ('Yo)
61~~~-'-:'----'---:=---------------~ 70
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FIg 15 Effect of fungIcides on sheath blzght

Integrated dIsease management
This tnal was evaluated at 8 locations Blast
was the target disease A combmation of
resistant vaneties and need based fungicide
application slgmflcantly reduced blast disease

LEAD RESEARCH

Host Plant ResIstance

EvaluatIOn of RIce Germplasm for BIOtic
Stresses An adhoc Research Project funded
by the ICAR for evaluation of nce germplasm
for bIOtic stresses was conceived and
Implemented since 1993 with the objective to
evaluate the eXisting germplasm against major

pests and diseases documenting the results and
make available the new genetic resources for
use The network co ordlnated by the
Directorate compnses of two lead centres VIZ
NBPGR and IGKVV Ralpur and 13 hot spot
centres VIZ, Almora Kapurthala Sambalpur,
Ralpur Jagdalpur Pondlcherry Maruteru,
Snkakulam Mandya Aduthural Moncompu
Ponnampet and Hyderabad

Dunng 1996 3000 accessIOns received
from Ralpur were evaluated for blast and
bactenalleaf blight at ORR and other locations
Preliminary results obtained from tests at ORR
indicate that the following entries are
promlsmg (Table 56 & Fig 16)

Table 56 Low scormg entrIes m germplasm for major nce dIseases

Disease Locations Resistant accessIOns

Leaf blast Aduthural, Almora, INRC 9023, 9364 9593
ORR Jagdalpur, Ponnampet 9669,9858 98889927

10332, 10505, 10573

BLB Kapurthala Maruteru, INRC 9336,10286
Ralpur ORR 10306, 10430

Sheath blIght Maruteru, Kapurthala INRC 9262 9920 10829,
Moncompu 10888 10970 11000
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Fig 16 Germplasm evaluatlon

agamst BLB at Kapurthala

Slow Blastmg Slow blastmg resIstance IS a
quantitative trait and IS envIronmentally
sensItive Rice genotypes phenotYPically
express reduced differential infectivity
harbourmg susceptible lesions The relative
ability of 22 promlsmg nce genotypes to
reduce blast dIsease progress was studied
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Among the nce genotypes fIve entnes had
shown slower progress of the disease lET Nos
12863 and 13188 had low mfectlons at early
stages and arrested disease progress at later
stages as well While lET 9994 had a relatIvelv
steep mcrease of the disease at early stages but
the epidemIc progress was arrested at later
stages (Fig 17)

Pathogemc Vanability Studies

BacterIal blight Bactenalleaf blight caused
by Xanthomonas oryzae pv oryzae IS one of
the senous disease m IndIa In prevIous work
several methods for conductmg molecular
genetic studies on Indian Isolates were
standardised and DNA fmger pnntIng and
pathotyplc of Xoo Isolates collected from
different locations m India VIrulence genes flow
of Xoo pathogen from Wild habitats to cultivated
habitats was studied Pathogemc Isolates of Xoo
were collected from wIld nce habitats away from
conventional nce fields and as well from
cultIvat01s fields m Andhra Pradesh GenetIc
and virulence structure of wIld nce Isolates
ongmated In Deccan Plateau (0 nIvara) (Fig 18)
and cultivated nce Isolates were analysed
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Fzg 17 Progress of leaf blast on selected nee vanetles
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Interestingly In both system nce
pathotypes and genetic lmeages were sImIlar
indIcatIng that Xoo IS not Introduced
pathogen from elsewhere and evolutionary
vanatlon IS mmlmal and gene flow must have
occurred from wIld nces to cultivated nces m
different parts of the country (Table 57)

Sheath bhght AggressIveness of 20 R solam
Isolates of nce was evaluated on IR50 Among
the Isolates tested SIX Isolates VIZ MCP KPL
TTB CRR MTU and PTB were hIghly
aggressive (75 100% DIsease mdex) 9 were
moderately aggressive (51-74% DIsease mdex)
3 were less aggressive (26 50% DIsease mdex)
and two Isolates from Almora (ALM) and R S
Pura (RSP) did not produce any dIsease Of
these 20 Isolates 15 Isolates were sent to
InternatIOnal MycologICal InstItute Surrey
UnIted Kingdom for IdentIficatIon IMI
IdentIfied that the Isolate from Almora as
Rhlzoetoma oryzae satIVae (the causal agent of
Rhzzoetonra sheath rot disease of nce) The
other 14 Isolates were IdentifIed as R salam
The hIghly aggressIve Isolates on TN 1 were
moculated on a set of known susceptIble
moderately resIstant vanetIes/accesslOns
(Table 58) The results showed that TN1 IR50
and Kavya were susceptIble to hIghly
susceptible to the test Isolates With SI of 7 2 to
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8 1 whIle Vlkramarya PankaJ and Swarnadhan
were moderately susceptIble (SI 5 4 to 6 0)
ARC cultures showed a low level of dIseases to
most of the Isolates (Table 58)

Table 57 PathogemcIty pattern of Isolates
of bactenal bhght ongmated from wild and

cultivated nces mAP

Isolate Reaction pattern on vanety

HSWR DRRlRNR WGL1

lET 8585 3 3 3
BJ1 2 3 3
DV85 2 3 3
IR20 7 7 6
Cempocelate 8 6 6
Sayaphal 3 4 4
TN1 8 8 8

Values of 2 replicates

NRWR wIld nce Isolate 0 nlVara -
Hlmayatsagar Lake area R R Dlst

WGL7 Pakala Warangal alea
Knshnavem cultlvar

DR/RNR - DRR farm RaJendranagar
Hybnd nce plots

~

.. t
'~l ~
,f~,

Fzg 18 Wzld nee habztat for X oryzae In Telengana regIon
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DISEASE MANAGEMENT

Effect of sIlIca on sheath blIght dIsease
Seedlmgs of TN(l) were raised m sOIls
amended with sIlIcon and moculated with
sheath blIght pathogen R solam at boot stage
to study the effect of thiS addItional supply of
thIS nutrient on sheath blIght disease sevellty
and gram yield Rice hull ash which contams
approximately 94 percent sIlIcon was used as
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source matenal at 20 40 and 60 g1pot (14 X 16
cm size) and sIlIcon dioxIde the pure form of
sIlIca was used at 2 g1pot Unamended sol!
served as control (Table 59)

SIlica application reduced dIsease
seventy and mcreased the gram yield and
percent gram fIlled RIce hull ash at 60 g1pot
was found to be highly effective as compared
to other treatments

Table 58 Virulence pattern of R solam Isolates of nee

ISOLATES VARIETIES Virulence

TN1 IRSO Kawa Vlkramarya PankaJ Swarnadhan ARC ARC Dubraj Index

10639 10646 (VI)

KPL 85 87 70 70 55 60 55 53 50 650

MCP 90 87 85 73 63 70 50 45 45 676

TTB 85 73 70 70 65 50 53 53 50 632

MTU 73 73 70 53 50 50 53 53 50 583

eRR 90 70 70 50 53 53 53 50 43 591

PTB 70 73 70 53 53 50 50 53 40 569

RNR 73 75 70 53 53 50 43 43 40 556

SUSCEPTIBILITY

INDEX (51) 809 769 721 603 560 547 510 500 454

Table 59 Effect of Ash and sIlicon on sheath blight disease severity

Treatment Disease seventy Gram wtlplant % of gram fdllng

Ash (20glpot) 39 428 4851

Ash (40glpot) 33 499 4706

Ash (60glpot) 31 558 6301

SIlIca (2g1pot) 32 352 41 77

Control 61 248 4290
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Resistance mductlon through chemicals
Inducing resistance to sheath blight disease was
tested In cultlvar TN (1) through treatment
with four chemicals VIZ salicylic aCid 1M,
benJOIc aCid and cycloheximide The chemicals
were used at speCified concentrations at 10-3M
for all barnng cycloheximide (10-5M and
10-6M), for soaking seeds for 48 hrs or
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seedling root dipping for 2 hrs Although both
treatments leduced the disease seventy and
Increased the grain yield/pot the seed soaking
was found to be more effective than root
dipping Among the four chemicals salicylic
aCid & cycloheXimide 105M were highly
effective than rest of the chemicals (Fig 19)
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FIg 19 Effect of chemIcals on sheath blight

Production Oriented Survey

During 1996 1997 Production Onented
Survey was conducted In 13 states VIZ
Himachal Pradesh Haryana Uttar Pradesh
Bihar Madhya Pradesh West Bengal Ollssa,
Andhra Pradesh TamJlnadu Karnataka
Kerala, Maharashtla and GUJarat SIXty SIX
sCientists/extension staff surveyed 72 major nce
prodUCing states In the country The
survey indicated that the country as a whole
expenenced favourable climatic conditions for
nce crop The Khanf 1996 output IS estimated
to be 70 6 mt Favourable monsoon
throughout the country With 81 % of the
dlstncts received normal rainfall However

defiCient and scanty rainfall resulted drought In
Vldarbha region of Maharashtra and Onssa
states In contrast because of two severe
cyclones In Bay of Bengal during October
November the nce crop was affected adversely
by floods In Coastal Andhra Pradesh and parts
of Tamilnadu resulting In severe crop damage

Outbreak of gall midge was noticed In

Kuttanad area of Kerala bactenalleaf blight In
parts of Punjab Haryana and Andhra Pradesh
and severe stem borer inCidence In Punjab and
Haryana Among the abiotic factors low use of
N fertilizers IS a major production constraint
In Bihar and Onssa The summary of the
observation are presented In (Table 60)



Table 60 BIOtic constraints (dIseases & Insect pests) In dIfferent states In IndIa durmg 1996

Name of the StateBL BS SHB SHR FS GD BB BPH WBPH CW GM HIS LF GLH SB WM

DIseases Insects

Haryana M M L S M M

Himachal Pradesh M M L L M M L L

Uttal Pradesh S L L L L L L L L L S L

Andhla Pradesh S S M M S M M M M MS

(Telengana)

Karnataka S L L L L L L S L S

Kerala S

Tamil Nadu M M M M MS M

BIhar L M M L M M L

Madhya Pradesh S T S L T T T

Onssa M M M M M M M M S M

West Bengal L L L T L L L L L

GUJarat L S S S M M

TamIl Nadu II M M L M L L L L L

Maharashtra L T M L L L M

L low Mmoderate S severe Bl blast BS brown spot ShB sheath blight ShR sheath rot FS False Smut GO Gral'l discoloUlatJon BB Bactellal Blight

BPH brown planthopper WBPH whitebacked planthoppel CW case worm GM gall midge HIS hispa LF leaf folder GLH green leafhopper

SB stem borel WM whorl maggot
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COMMUNICATION AND
TRAINING CENTRE

A Trammg

Dunng the year 1996-97 10 all nme
need based and skill onented traln10gs on
vanous aspects of RIce ProductIon Technology
were orgamsed A total number of 139 senIor
level extension functIonanes from different state
agncultural departments (SADs) technIcal and
market10g executives from publIc and pnvate
sector agro lOput agencies (AlAs) were
beneftted by participating In the tralOlOg
programmes DetaIls are given 10 the (Table 61)

The malO focus of all tralOlOg
programme was Increasmg productiVity of nce
10 the IrrIgated ecosystem In all programmes,
emphasIs was on reducmg the cost of produc
tion, optimlzmg the resources and mcreas10g the
productiVity on sustainable basIs As the
frontier technologies are generated to tackle
emergmg a new hammg programme on Hybnd
Rice ProductIon problems 10cludmg the seed
productIOn was designed and offered to the
SDAs for the first tIme

Out of nme programmes two
programmes VIZ, 1) Integrated Nutnent
Management (INM) 10 Rice and 2) Rice Based
Croppmg Systems (RBCS) were sponsored by
Directorate of ExtensIOn (DoE), Govt Of
India, New Delhi Two specIalIsed workshops
on Rice Production Technology (RPT) for
Irngated ecosystem and Integrated Pest
Management (IPM) In Rice were organized
under Advanced Training Centre on Rice

Andhra Pradesh topped the list With 46
participants (33%) out of the total 139
participants The other states with conSIderable
partIcipatIon were Maharashtra, Karnataka
Bihar, Tamil Nadu and Madhya Pradesh with
12% 11 5%, 10%, 8% and 5% respectively

Out of the 139 partIcipants 10 all the
programmes the share of State Agncultural
Departments was 62 59% The Agro-Input
Agencies (AlAs) were 10 second posItIon With

223% share followed by State Agncultural
UnIversItIes with 15 11% The majonty of the
participants from State Agncultural
Departments were Agncultural Officers (40 20)
followed by Assistant Directors of Agnculture
(25 29%) and Subject Matter SpeCialists
(1754%) Nearly 7% of the partIcipants were
dlstnct level officers From State Agncultural
Universities (SAUs) Associate Professors
Assistant Professors and Subject Matter
SpeCialists had almost equal share m
partIcipatIon In case of Agro Input Agencies
(AlAs) maJonty of them were technIcal and
marketing executives followed by managers

B ExtensIOn actIvItIes and exhibitIOns
Dunng the penod under report a total

number of 1 781 VISItors were exposed to
different aspects of Rice ProductIOn
Technology (RPT) Among the VISItorS 467
were sCientIsts and extensIOn offiCials from
vanous parts of the country 625 were students
from Agncultural UniversItIes VIZ Andhra
Pradesh Kerala Tamil Nadu, Karnataka
Maharashtra etc 672 were farmers from
Andhra Pradesh Maharashtra Punjab,
Mlzoram etc and 15 were from different
countnes VIZ, RussIa Nlgena Bhutan
Botswana Singapore Japan Zambia and
CambodIa

The CTC partIcIpated 10 a Klsanmela
organised by Dept of Agnculture, Andhra
Pradesh at Keesrgutta R R Dlst on March 7
9th 1997 On thiS occaSion, an exhIbItIon on
Rice Production Technology (RPT) was
organised In whIch the High Yleld10g VanetIes
(HYVs) like Phalguna KrIshna Hamsa, Pusa
BasmatI Kastun were hIghlighted About 3000
farmers were benefited by vIsItIng ORR stall
They were exposed to the Improved package
of practIces of nce cultivation Ie, crop
Improvement fertIlizer and mtegrated nutnent
management and 10tegrated pest and dIsease
management (Fig 20)



Table 61 PartIculars of semmars cum worksbop-trammg on nce orgamsed from Apnl 1996 to March 1997

Participants
S Name of trammg Sponsored Date and No Statewlse DeSIgnatIOn wIse
No by DuratIon

1 Integrated Pest Management AlA June 22-06 1996 14 Maha 1 TN 2 Kal 4 WB 1 AP 6 Executives of Agro Input AgenCies
In RIce (IPM) 6 days (AlAs) 14

2 RIce Production Technology ATC July 02 06 1996 14 AP 4 HP2 Mah 3 HalY 1 TNI ADA 4 ASSo Pro 2 Asst Agro 1 Rice
(RPT) 5 days Kar 1 Kerala 2 Path 1 SMS 3 DDa 1 Asst Prof 1 AO 1

3 Integrated Nutnent DoE Aug 12 24 1996 23 AP 9 Mah 6 Kar 1 Har 1 AO 13 SMS 3 Assoc Prof 2 AES 1
Management m Rlce(lNM) 2 weeks HP 1 MP 1 TN 2 Nagaland 2 AAO 1 DDA 1 DAO 2

4 Rice Based Croppmg DoE August 30 20 MP5 Mah 3, GUJ 1 Pb 2 Agronomist 1 Tag Assoc 1
Systems(RBCS) Sept 12 1996 Onssa 1 AP 3 Kar 1 TN 2 Tag OrganIZer 3 SDAO 2 AO 4

Nagaland 1 UP 1 SMS 1 DEO 3 ADA 3 Breedel 1 JDA 1

5 Integrated Pest Management ATC Sept 1923, 1996 12 AP 2 GUj 1 Kar 3 TN 2 Trg Assoc 1 ADA 4 AO 3 SMS 1
Rice (lPM) 5 days MAH 1 GOA 1 KER 2 Asst Prof 2 Assoc Prof 1

6 Hybud Rice Seed PlOduction ORR Oct 49 1996, 21 AP14 Kar2 WB 1 MAH 1 Executives of AlAs 21
Technology(HRPT) 6 days UP2 GUJ 1

7 Hybnd Rice Seed Production ORO Oct 15 17 1996 11 AP2 KAR2 WB 1 MAH2 DDA 2 SMS 4 ADA 2 ADO 1
Technology Patna 3 days MPI SDAO 1 AO 1

8 RPT for Irngated Ecosystem Dept of Nov20 Dec 3 1996 14 Blhal 14 AEO 4 SIAEO 7 SDAO 1 SAO 1
(RPT) Agt lculture 2 weeks Leave Agrl Officer 1

Ranchl 3

9 Rice PlOduction RDR Jan 21 23 1997 10 AP6Kar4 ADA 7 AO 1 JDA 1 DDA 1
Technology(RPT) Patna 3 days

Total 139

en
-.,J

gl
:Dj

?l
~I
Q.1
tl

U
o'
~i
~!

-01-0,

~i
-..11

I



68 ~- - DRR Annual Report 1996 97

Hmdl Week CelebratIOn

OfficIal language Implementatton
committee formation An official language
Implementation committee was formed under
the chairmanship of Dr K Knshnalah The
members Drs S P Smgh IIyas Ahmed Mangal
Sam and Sn Veeraswamy of the committee met
on 28 5 96 and discussed several Issues related
to the ImplementatIOn of offlcml language at
ORR

The followmg activItIes were undertaken

For enhancement of Hmdl vocabulary
for ORR staff every day one Hmdl word With Its
meanmg and transhteratlon were wntten on two
white boards All the name plates of SCientists
and other staff wele made btlmgual and official
letterhead was pnnted m Hmdl and Enghsh
About 25 offiCials who were not knowmg Hmdl
well were tramed by orgamsmg the Hmdl

'Prabodh course With the help of a Hmdl
teacher deputed from Hmdl teaching Scheme
Government of IndIa Basheerbagh
Hyderabad from January to May 1997

Hmdl week was celebrated at ORR from
10 17 September 1996 With the help of
Committee Members of HIndi Sapthah
Samarooh Committee to create Interest among
the ORR staff towards offiCial language (Hmdl)
Vanous competitions m HIndi VIZ Essay
Competitions ElocutIOn Extempore Speach
QUIZ etc were conducted In all the
competttton ORR staff enthuslasttcally
participated On 17th September 1996 Hindi
Week closmg ceremony was orgamsed under
the Chan manshlp of Dr K Knshnamh and
ChIef Guest Shn V An]aneya Sharma Former
Register Oakshm Bharat HindI Prachar Sabha
Khalrtabad Hyderabad and pllzes were
dlstnbuted to wmners of QUIZ competitIOn

.,,----
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FIg 20 Hon ble MInister Sn T Devender Gaud VISIting DRR stall In Rytusadassu
organised by Dept ofAgnculture at Keesaragutta R R D1St A P State
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INSTITUTIONAL ACTIVITIES

Research AdvIsory Committee Meetmg

The second meetmg of the Research
Advisory Committee of the Directorate of RICe
Research was held on September 17 1996 at
ORR Hyderabad under the Chairmanship of
Dr A Appa Rao Ex Vice Chancellor Andhra
Pradesh Agncultural UniVersity, Hydelabad
The followmg members of the RAC were
present at the meetmg

Dr I C Mahapatra Ex VIce Chancellor QUAT

Bhubaneshwar

Dr R Seetharaman Ex Project DIrector DRR

Hyderabad

Dr I V Subba Rao Ex DIrector of ReseQlch

APAU Hyderabad

Sri Hameed Khan New DeIhl

Dr K Knshnalah Project Director DRR

Hyderabad

Dr N P Sarma Prrnclpal SCientIst DRR

Hyderabad

The committee suggested that ORR
should play the role of lead resource
centre sharply focusmg attention on problem
of Irngated nce and carryout more sophistICated
type of work that cannot be handled by others
at Regional Research Stations or SAUs In view
of the higher level of skills and expertise
available ORR should tackle special problems
that cannot easily be solved by undertakmg
research m specifIC areas

Third International SymposIUm on
Hybnd Rice

The third mternatlonal symposIUm
on hybnd nce with the major theme
"Enhancement and sustenance of Hybnd Rice
Technology" was held at Hyderabad dUring
14-16 November 1996 About 150 Indian and
50 fOlelgn delegates from twenty countnes
partiCipated m the symposIUm In SIX different
sessions vanous Issues related to hybnd nce
breedmg seed production, cultivatIOn and
apphcatlon of novel approaches to enhance the
level of heterOSIs were deliberated and
discussed (Fig 21 a)

Fifth Annual Meetmg of National Rice
BIOtechnology Network, November
13-16, 1996 held at New Delhi

The fifth annual meetmg of National Rice
BIotechnology Network (NRBN) was held at
New Delhi November13-16,1996pnorto2nd
International Crop SCience Congress as a
satelhte meetmg More than 150 sCientists took
part m the dehberatlons the meetmg reViewed
the status of lesearch and progress m ongomg
NatIOnal programmes

Annual Rice Group Meetmgs
The XXXII Annual Rice Group Meetmgs

was held at COimbatore Tamllnadu from 15th
to 18th Apnl 1997 More than 400 delegates
attended the meetmg and reViewed the progress
made m the AICRIP and formulated 1997 1998
co-ordmated and network research programme
(Fig 21b)
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Fzg 21 a PartzcIpants of International Hybnd Rzce Conference held
at Hyderabad on November 14 16 1996

Fig 21 b XXXII Annual nce group meetIng 1518 Apnl 1997
held at TNAU COlmbatore
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VISITS AND TRAINING

SemmarlSymposlaIWorkshop/Meetmgs attended by the SCientists durmg 1996-97 (National)

Name of the SCientIst Name of the Venue & Date Purpose of attendance
SemmarlWorkshop

K KnshnaIah A PK Reddy CRRI Golden JubIlee Cuttack To present paper
M IlyasAhmed Ramfed nce for Sep 2325 96
N P Sarma sustamable food
PadmaJa Rao SymposIum secunty
A V Rao I C Pasalu

K Knshhalah A PK Reddy InIda IRRJ DIalogue New Deihl To present paper
M IIyasAhmed Sep 2729 96
N PSarma I C Pasalu

M IIyas Ahmed 2nd InternatIonal Crop New Deihl To present papers
N P Sharma SCIence Congress Nov 1723 96

M IIyasAhmed NatIonal Symposium on VellanIkkara Kerla PresentatIOn of papers
S V Subbatah Technology advancement 17 19 June 1996

m nce productIon

K Knshnalah A PK Reddy 3rd InternatIonal SymposIum Hyderabad Nov To present papers and
M IIyas Ahmed B C Vlraktamath on Hybnd Rice 1416 1996 Posters
M S Ramesh C H M VIJayakumar
N P Sarma S M Balachandran
ArtI Pothukunchy PadmaJa Rao
Raghveer Rao S V Subbalah
S P Smgh R M Kumar B Sree DevI

N P Sarma ArtI Pothukuchy NatIonal RJce BIOtechnology ICGEB New DelhI For organIsmg the
Network 5th Annual 13 16 Nov 1996 meetmg and Presentmg
Meetmg Annual Progress Report

K Knshnatah N P Sarma 2nd InternatIonal Crop Vlgyan Bhavan To present posters
I C Pasalu U P Rao M Ilyas Ahmed SCIence Congress New DelhI

1721 Nov 1996

NPSarma SM Balachandran NatIonal Semmar on New Osmama UnIversIty For Paper PresentatIon
ArtI Pothukuchy VIstas m Plant 2021 Dec 1996

Blo technology

Kesava Reddy GCTE Group DISCUSSIon IISC Bangalore Sept To Present data base on
5 1996 response of nce to

clImatIc vanables

S V Subbalah S P Smgh IV SymposIum on Resou APAU Hyderabad PartIcIpatIon &
B Sree DevI rce Management for May 14 15 1996 PresentatIon

for MaXImIzatIon of Crop
ProductIon

S P Smgh All IndIa Co ordmated Kumargung PartIcipatIon
Workshop of Croppmg Falzabad(U P)
System Directorate

" Rice Wheat Meetmg on Modlpuram(Meerut) PartIcipatIon
Budgetmg under NATP Nov 30 1st Dec
Programme at PD CSR 1996
Modlpuram
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Trammg/deputatlon!vlsIts of staff members durmg 1996 97 (International)

Name of the official Subject DuratIOn Place Outcome of VISit

MS Ramesha I) Use of AFLP m 28 days IRRI Phlhppmes Tramed m AFLP
m nce Improvement (2611 96 to techmques

201296)

Cytoplasmic 3 weeks Umversllv of Tramed m protoplast
dIversIfICation by 829 March 97 Nottmgham fusion technology m
protoplast fusIOn UK nce
Technology

S M Balachandran Group Trammg 10 Sept Faculty of Tnnmg m molecular
(ScientIst Course m 29 Oct 1996 AgncultUle techmques and genetIc
Biotechnology) Gene Mampulatlon The Hebrew mampuatIOn

for Agnculture Umverslty of
Jerusalem
Rehovot Israel

Dl RM Kumar RIce CultIvatIon 10th Feb to Tsukuba Japan Exposure to latest nce
Technology 8th Nov 1996 productIon Technology

DeputatlOnNlsIts abroad

K Klishnalah Tech EvaluatIon & Oct 2931 96 Bangkok Expert consultatIon
Impact for sustamable Thailand
sustamable nce
productIon

Development of Dec 925 96 Beljmg Study Tour
Hybnd RIce Chma

IRRC and IPM March 1720 Phlllppmes Inaugural/Steenng
Network Committee Meetmg

B C Vlraktamath Project SCIentIst 18 months IRRI
(Hybnd RIce) Dec 1995 PhIIIppomes

Dr N P Sharma ASian Rice 610 May 96 InternatIonal Programme plannmg of
BIotechnology Rice Research ARBN Project
Network(ARBN) InstItute
1 Plannmg
Workshop

Dr S V Subbalah InternatIonal 25 Dec Bogor Presented a paper
Workshop on 1996 Indonesia
Natural Research
ManagementIn
Rice system
Technology AdaptatIon

for effiCIent NutrIent Use

C Kesava Reddy Plant Physiology 7 months IRRI Some expenments on
(Jan Aug 96) PhIhppmes nutrIent use efficiency

were conducted

Dr A PK Reddy International Workshop 11 13 June 96 Sengal Present Paper
Dr K Satyanarayna on nce dIsease manage Petam

ment technology MalaYSia

I C Pasalu Workshop on gallmIdge 28 30 Oct Lao Presented a
management 1996 PDR paper
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VISITORS

Dlstmgmshed vIsitors durmg 1996-97

DRR Annual Report 1996 97

Name of VIsitor

Dr S S VlrmanI

Dr James R McWllltams

Dr HiroshI Ikehashl

Dr 0 N Jha

01 W H Freeman

Dr M BalasubramanIan

Dr R U Chowdhary

Mr Shashlkanth Suthar

Dr ShantIago R ObIen

Dr Sanjay Duba

Dr Mandungu Bula NyatI

Dr Kltenge Nkumbl Kasra

Dr Rahlmov PN

Dr Vlbha Pandey

Dr 0 K Tlwan lAS

Dr Darren Philltps

Dr Tim CB

Dr N W Blackhall

Dr Dayachan

Dr M A Hamid Mlah

Dr Abdur Rauf

Dr Simon Eden G

Dr Alan Cork

AffiliatIOn

Plant Breeder cum
Deputy Head IRRI Phlltppmes

International AgIl Consultant

Prof of Plant Breedmg Kyoto
UnIversity Japan

Director NCAEPR New DeIhl

InternatIonal Agnl Consultant

World Bank New Delhi

Project Coordmator (NSP)

Mm (Agn & IrngatIon)
Govt ot Mahalashtra Mumbal

DIrector PhIllppme Rice
Research Institute Phlltppmes

Farmmg Systems Agronomist
Mm of Agnculture Bhutan

Embassy of Zaire

Embassy of ZaIre

Director USNIIT Uzbekistan

Director (F) ICAR

Project Director Bihar Plateau
Development Project Ranchl

FAO Consultant (Australta/ TasmanIa)

Chancellor (NRI IRRI Vector EcologIst)

Expenmental Officer

Plant GenetIc ManIpulation Group
UnIversity of Nottmgham UK

Managmg DIrector
APDDCFL Hyderabad

Member DIrector (Crops) Bangladesh

Mmlster of State Agnculture Assam

NRI Chattam UK

NRI Chattam UK

Purpose of the VISit

Consultant for the
Hybnd Rice Project

For mid term evaluation

of the project

do

To see the hybnd nce
programme

VISIt to Hybnd nce

VISIt to Hybnd nce

General VISit

General Institute VISit

General Institute VISit

General Institute VISit

General Institute VISit

General Institute VISit

General Institute VISit

General Institute VISit

General Institute VISit

VISit to Entomology
Dept
on IPM related work

VISit to Entomology
Dept
on IPM related work

General Institute VISit

General Institute VISit

General Institute VI51t

IPM/Pheromone
programmes appraisal
IPM/Pheromone
programmes appraisal
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I
1

FIg 22 a Dr R S Paroda DIrector General VISiting ORR and reviewing
research actIvIties of ORR

-'"1 i r

Fig 22 b Dr Mangala Rat Deputy DIrector General (Crops) VISiting ORR laboratones
and dIscussing research programmes
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TECHNICAL PROGRAMME

On-gomg Research Programme of the InstItute, 1996-97

InstItute PrOject Title Year Likely Year Project Leader/
Code of of Assoclate(s)

Start completIOn

Brl Genetic enhancement 1990 1998 U Prasada Rao! I C Pasalu
of nce vanetles WIth K Knshnalah A PK Reddy
multiple resistance to N P Sarma
eXIstmg and emergmg
major pests and dIseases

1 1 Evolution of vanetles U Prasada Rao
WIth resistance to BPH APK Reddy!NV Knshnalah
RTV and Blast to SUit G S V Prasad
Khan! season

12 Breedmg vanetles With G Padmavathl!
durable reSIstance to K Satyanarayana
blast reSIstance U Prasada Rao

13 Genetic charactensatlon 1995 1998 U Prasada Rao!
of host plant resistance to I C Pasalu J S Bentur
nce gallmldge

Br2 Development and 1989 Contmumg M I1yas Ahmed!
Evaluation of hybnds B C Viraktamath
m National Hybnd C H M Vijaya Kumar
RIce Tnals MS Ramesha

21 Development of use of 1993 2000 M I1yas Ahmed!
envIronmentally sensItive B C Viraktamath
genIc male stenhty (EGMS) C H M Vijaya Kumar
for explOItation of heterosIs MS Ramesha

22 Genetic enhancement 1994 1997 C H M Vijaya Kumar!
of heterosIs M I1yas Ahmed

B C Vlraktamath
MS Ramesha

23 Development of mter 1994 1999 C H M Vijaya Kumar!
subspecIflc hybnds M I1yas Ahmed

B C Vlraktamath
MS Ramesha

24 DiversifIcation 1993 2000 M S Ramesha/M I1yas Ahmed
of CMS sources m Rice B C Viraktamath

S M Balachandran
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Institute Project Title Year Likely Year Project Leader/
Code of of Assoclate(s)

Start completIOn

25 Improvement of parental 1993 2000 M S Ramesha/
lines m nce B C Vlraktamath

M IlyasAhmed
C H M VIJaya Kumar

Br3 Genetic enhancement 1994 1997 N Shobha Ram
of quality nces for higher
productiVity and export
(an ICAR network proglamme)

Br4 Biotechnology for 1993 2000 N P Sarma/S M Balachandran
genetic enhancement of nce Artl Pothukuchy

Br 5 Breedmg nce vanetles for 1993 1998 T Ram/M N Reddy
abIotic shess S Balachandran
(a) Salme/alkalme conditions
(b) Deficiency for Zmc
K P sOli status

Br 6 Breedmg for new plant type 1993 2000 S K AgarwallTRam
to break the yield barners N D MaJumder
mnce LV Subba Rao

Br 7 Mamtenance and 1995 2000 N D Mazumdar T Ram/
evaluation of germplasm U Prasada Rao G S VPrasad

Br8 Seed production and 1993 2000 L V Subba Rao/S K Agarwal
seed technology

81 Mamtenance of nucleus 1995 Contmumg L V Subba Rao/U Prasada Rao
seed and breeder seed
production of nce vanetles
as per the mdent of GOI

Br 9 All IndIa Co ordmated Contmuous U Prasada Rao/ N Shobha
Ram

nce Improvement project N D Mazumder TRam
S K Agarwal L V Subba Rao
G Padmavathl G S" Prasad

Ent 1 Host plant resIstance to 1993 1998 I C Pasalu/ K Knshnalah
major msect pests J S Bentur N V KnshnaIah

Ent 2 Chemical control of 1994 1999 N V Knshnalah/I C Pasalu
nce msects pests K KnshnaIah

Ent 3 Bloratlonal (Biological) 1995 1998 K Knshnalah/G R Kattl
control rrethods J S Bentur
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Institute Project Title Year Likely Year Project Leader!
Code of of Assocmte(s)

Start completIOn

31 Role of phe ornones In [PM 1994 1999 K KnshnaIah/I C Pasalu

32 Kalromones and 1996 2000 V Jhansl Lakshmll
synomones m IPM K KnshnaIah

Ent 4 Ecological and BiologICal 1995 1999 I C Pasalu/J S Bentur
studies on Jlce pests

Ent S Studies on the parasItic 1995 1999 J S Prasad/
nematode problems of KS Varaprasad (NBPGR)
nce and nce based
cloppmg systems

PP1 Evaluation of nce 1993 1997 A PK Reddy/
germplasm to bIOtic stresses K Satyanarayana

PP 12 Evaluation of host plant 1993 Contmumg CS Reddy
resIstance to sheath blight

PP2 Pathogenic vanabllity of 1993 1997 A PK Reddv/
major nce pathogen<=; K Satyanaryana

PP21 Studies on pathogenic 1993 1998 C S Reddy
vanability and acquired host
resistance to sheath blight

PP3 Ecology and epidemiology 1993 1997 K Muralidharan
Developmg predIction models
for msect pests

PP31 Biology of sheath rot disease 1994 1998 S Venkataraman/ G S Laha
to understand the etiology

of the disease

PP4 Disease Management 1994 1998 S Venkataraman/ G S Laha
Biological control of nce
pathogens

PP41 Studies on funglcLdes 1993 Cont C S Reddy
m the control of sheath blight

PP42 Blast disease management 1993 1999 K Satyanaryana
Evaluation of synergism
between host resistance
and fungicides

PPS Co ordmated 1969 Contmumg A PKReddy
Pathology programme S Venkataraman

K Satyanarayana CS Reddy
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Institute Project Title
Code

Ag 1 Developing efficient N
management In low land

nce ecosystems adopting
chlorophyll meter and
leaf color techmques
(DRR IRRI CREMNET Project)

Ag 2 StudIes on complementary
use of granulated Inorgamc

fertIlIsers In conjunction With
orgamc manures for
sustainable nce productIon

Ag 3 StudIes on utIlIsatIon of
indIgenous phosphate rock

and SOUlces for increasing
fertIlIzer phosphorus utIlIsatIon
and P use effICIency of nce

Ag 4 Crop weed completIon &
weed management practIces
under different systems of
nce cultures

Ag 5 Agronomic packages
for basmatI nce

Ag 6 Development of
agronomic package for
hybnd nce & their parents

Ag 7 Influence of nursery
management dynamICs
on the yIeld potentIal of nce

Ag 8 ProductIon potentIal of
nce based cropping system

SS 1 Nutnent Management for

sustainable Rice based

cropping systems

Year
of

Start

1996

1995

1994

1993

1993

1995

1995

1995

1993

Likely Year
of

completIOn

1998

1998

1998

1998

1997

1998

1998

1998

1997

PrOject Leader/
AssocIate(s)

S V SubbaIah/S P Singh
Raghuveer Rao K Rama Rao
& Mahendra Kumar
Sn K Rama Rao and
Mr I S R P Sarma

S V Subbalahl
R Mahendra Kumar
Surekha

S V Subbalah/
R Mahendra Kumar
S P Singh B Sreedevi

B SreedevI/S P Singh
S V Subbatah

S PSlngh/B Sreedevi
S V SubbaIah N Shobha Ram

S P Slngh/
R Mahendra Kumar
S V SubbaIah

B SreedevI
RM Kumar
S V Subbalah

R M Kumal/B SreedevI
S V Subbalah S P Singh

M Nalayana Reddy/

K Surekha

SS 2 Nutnent DynamICs and
ItS Management for

ImplOved use effIciency
In 11 ngated lice

1993 1999 KV Rao/D K Kundu
S P Singh KSurekha
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Institute Project Title Year Likely Year Project Leader/
Code of of AssocJate(s)

Start completIOn

SS3 EffiCIent use of sOli and 1995 1999 D K Kundu/K V Rao TRam
applied nutnents m

lowland nce of natIve
soil N m wetland nce

31 Nutnent reqUIrement for 1990 2000 D K Kundu/K V Rao
sustammg nce yJeld m K Surekha K G Pillal
mtenslvely cultIvated
lowland (Long term expenment)

SS 4 StudIes on PotassIum 1996 1998 K SurekhaiM N Reddy
NutrItion m Hybnd RIce V Balasubramaman
vs conventional HYV s R M Kumar V Jhansilakshml

PHY1 PhySiological studIes 1995 2000 V Balasubramaman/
on lice hybnds M Ilyas Ahmed

PHY2 Genotype Environmental 1995 1998 C Kesava Reddy
mteractIon

Ag EvaluatIon of dIfferent 1995 1998 K Rama Rao/ISRP Sarma
Engg 1 paddy seeders and planters

Ag EvaluatIon of nce mill for 1995 1998 K Rama Rao/ISRP Sarma
Engg 2 different paddy vanetIes

Ag Growth performance of 1996 1997 A V Rao/A Janamh
Stat 1 IndIan nce sector Cross AS Rama Prasad

State AnalysIs

Ag Reduction m the response 1996 1997 A V RaoAS R Prasad/
Stat 2 of N P and K fertIlIzatIon A Janalah

Ag The comparative economIcs 1996 1998 A Janalah/B
Econ 1 and adoptIon behavIOur of S N ReddyAS R Prasad

Hybnd Rice Technology m India

Ag Impact of farm mechamzatlon 1996 1998 A Janalah
Econ 2 on sustamable lIvelihood of

the nce farmmg households
A comparatIve assessment

CTC 1 Impact of short term DRR 1994 1997 Mahablr Smgh/Mangal Sam
trammg programmes on
Improved nce technologIes

CTC2 Trammg Needs 1995 1999 B S N Reddy/PS Do1]ad
Assessment m RIce
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PUBLICATIONS

1 Knshnalah K Pasalu I C Knshnalah N V and J S Bentur 1996 Integrated Pest Management
In nce In Plant ProtectIon and Environment (Eds Reddy D VR et al 1996) Plant Protection
AssocIation of India Hyderabad 94104

2 Knshnalah K 1996 Non pestiCIdal methods of pest contlOl In RIce In Proc National workshop
on organiC farming for sustainable agnculture p 51 58 A P State CounCIl of SCIence and
Technology Hyderabad

3 Cork A Kllshnalah K "'umal D VS S R Ashok Reddy A and Casagrande 1996 Control of
Yellow stem bmel SClrpophaga zncertuJas by mating disruption on nce In India Effect of unnatural
pheromone blends and applIcation time on effIcacv Bull EntomologIcal Research 86 515524

4 Balachandran S M Hoan N T Sarma N P and E A Slddlq 1996 Production and evaluation
of doubled haplOIds from nce hybnds In Agncultural Biotechnology 2nd ASIa PaCIfIc Conference
pp 9198 (Ed VL Chopra et aJ) Oxford & IBH PublIshing Co Pvt Ltd New DelhI

5 Artl P Shenoy VV Ghosh A Sarma N P and E A Slddlq 1997 Enzyme dot blot assay A
diagnostic tool for detectmg nce tungro virus mfectlon Cunent SCIence 72 784785

6 Balasubramaman V Bandyopadhyay S K Mohandass Sand PK Aggarwal 1996 Relative
mfluence ot genotype enVll onment and theIr interaction of crop Input parameters of ORYZA 1 In
Towalds mtegratlon of Simulation models m nce research SARP Research Proceedmgs IRRI Los
Banos PhllIppmes p 65 70

7 Subbalah S V and R M Kumar 1996 Influence of nce cultivation method and croppmg system
on nutnent status and plOductlVlty m vertisols Indian Journal of Agnc SCIences 67 (6) 15 18

8 Singh S P 1996 EffIcacy of herbiCIdes In transplanted nce Ann Agnc Res (17(3) 281 285

9 Singh S P and K G Plllal 1996 Performance of nce vanetles under vanous weed control mea
surers In ramted upland conditions An Agn Res 17 158 162

10 Reddy A PK 1996 Host plant resIstance to plant dIseases In Plant protection and envIronment
(Eds D VR Reddy H C Sharma TB Gour B J Dlvakar) Pages 4057 Plant PlOtection AssoCla
tlon of IndIa Hyderabad 500030 IndIa

11 Reddy A PK and PC Redd~ 1996 Integrated disease management In nce In Plant protectIon
and envIronment (Eds D VP Reddy H C S'1art'l<1 TB Gour B J Dlvakar) Page )'39247
Plant Protection Assoclatl() f n.11a H< del ], ~ ')000')0 Ir,dl I

12 Riw'f I ',,"'11 5 'I J ~, \l
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13 Rajeswan R Ya~hltola J Reddy A PK and R V SontI 1996 CharactenstIcs of statIonary
phase vanatIon affectmg virulence m Xanthomonas oryzae pu oryzae Canadian J MicrobIology
43 862867

14 Venkataraman S Ceha Chalam and A PK Reddy 1996 SaprophytIc phase of Rhlzoctoma so/am
and Its blo control Current hend m life sCIences 221 53 60

15 Laha G Sand Venkataraman S 1996 SelectIon of bloagents for sheath bhght management m
nce IndIan J Mycol PI Path01 26(1) 123

16 Reddy M Nand Surekha K 1996 Influence of Phosphate sources on nutllent uptake and yIelds
of groundnut m nce based croppmg systems Journal of OIl Seeds Research 13 278 280

17 Ram T dnd N D Majumder 1996 A partIal male stenle nce plant (Oryza satIva L) CytogenetIcs
of multIvalent chromosomal assoCIatIons IndIan J Genet 56( 1) 94 99

18 Knshnalah N V Pasalu I C Ashok Reddy K and K KnshnaIah 1996 EvaluatIon of selected
granulm and splay formulatIons of msectIcides agamst msect pests m nce
Indian J Plant Prot 24 69 75

19 Knshnalah N V and K K1lshnaIah 1996 InsectIcide mduced resurgence In Plant ProtectIon and
EnVllonment (Eds Reddy D VR et a/ 1996) Plant ProtectIon AssocIatIon of India pp 6 19

SymposIUm Papers

1 XIaO C LIU S S Vlrmant and B C Vlraktamath 1996 Parentallme Improvement for mcreasmg
hybnd nce breedmg effiCiency new approaches Proc 3rd Intel natIonal Symposium on Hybnd
RIce Hyderabad Nov 1416 P 2

2 Slddlq E A and M Ilyas Ahmed 1996 Ushermg m an era of hybnd nce m IndIa IBID P 3

3 Blar D S Guo Z'y Ahmed M I Jachuck PJ and S S Vlrmant 1996 DIversIficatIon of CMS
system to Improve sustamablhty of hyblld nce technology IBID P 5 6

4 Slddlq E A Ilyas Ahmed M Rangaswamy M Vljay Kumar R Vldyachandra B Vlraktamath
B C and S D Chatterjee 1996 Current Status and future outlook for hybnd nce technology m
IndIa IBID P 17

5 Subbalah S V Kumar R M and S P Smgh 1996 AgronomIc package for hybnd nce cultIvatIon
IBID P 139

6 Smgh S P KV Rdo S V Subbalah and K G PIllal 1996 Effect of plantmg and N levels on gl am
vwld of hybnd cultwes IBID P 141

~> S P Sre, r) ~ 1 land S V Suhh
11 leld,r 'llJ 'lIP IBID P et

1996 Fffert 1
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8 Subbalah S V and B Sree Devi 1996 EffIcient management of soil fertilIty and fertilIzer applIca
tlon m mtenslvely cultivated nce fIelds Paper presented at Fourth SymposIUm on Resource
Management for maxImIzation of crop production held from 14 15 May 1996 at A PA U
Hyderabad P32

9 Smgh S P Sree Devl Band K G Plllal 1996 Vanetles and crop management practices m
direct seedmg under puddled Irngated condItions Fourth Symposium on Resource Management
for MaxImization of Crop Production held from 14 15 May 1996 at A PA U Hyderabad
P25 (Abst ) P140

10 Smgh S P Rao KV Sree Devi Band K G Plllal 1996 Effect of green manunng and phos
phorus applIcation on productIVity of tropical wet land lice IBID P37 (Abstr)

11 Smgh S P Sree Devl Band K G Pillal 1996 Effect of sources and rates of phosphorus on
growth and gram yIeld under nce cowpea International SymposIum on Ramfed RIce for Sustam
able Food Secunty held from 2325 Sept 1996 at CRRI Cuttack Onssa P96 (Abstr)

12 Smgh S P Shobha Rani N Sree Devl B KnshnavenI Band K G PillaI 1996 Effect of
plantmg dates on gram yield and qualIty of dwarf scented nce vanetles IBID P96

13 Reddy A PK 1996 DIsease management technologieS avaIlable from research and analysIs of
Implementation gaps m IndIa A paper presented at International workshop organised by IRR!
and MARDI on nce disease management technology m trOPiCS 11 13 June 1996 at Kedah Ma
laysla

14 Reddy A PK Sontl Rand J Yashltola 1996 Pathotype analysIs and molecular charactenza
tlon of X oryzae pv oryzae population m India Proc of National Semmar on new vistas m Plant
BIotechnology 2021 Dec 1996 OsmanIa University Hyderabad (Abst )

15 Yashltola J Sndhar D Laxml R RaJeswan R Suvendra Ray M R Vlshnupnya KnshnavenI
D Reddy A PK and R Sontl 1996 Molecular genetic studIes of X oryzae pv oryzae (Abst )
5th Annual Meetmg National RIce BIOtechnology Network IAR! New Delhi November 13 16
1996 pages 124 127

16 Yashltola J KrIshna VenI D Reddy A PK and Sontl R 1996 Wide spread dIstribution of a
smgle lIneage of X oryzae m India (Abst) IX International Conference on Plant pathogeniC bacte
nal August 26 29 1996 held at centre for advanced studIes m Botany Madras India

17 RaJeswan R Yashltola J Reddy A PK and Sontl R 1996 Charactenstlcs of stationary phase
vanatlon affectmg VIrulence m Xanthomonas oryzae pv oryzae IBID

18 Sndhar D Vlshnupnya M R Reddy A PK and R Sontl 1996 b glucoronIdase as a marker for
the detection of X oryzae pv oryzae (Abst) IBID

19 Choudhary R C Reddy A PK Balasubramanyam V and J K Roy 1996 PartnershIp mterna
tlonally An overvIew of Indian expenence m nce research A paper presented m International
symposIUm on ram fed nce for sustamable food secunty held on 23 25 1996 at CRR! Cuttack
India pp 87 91 (Abst)

20 Reddy A PK Krlshnalah K Pasalu I C Rao U R Reddy Mew TWand R C Choudhary
1996 CharactenzatlOn and evaluation of nce germplasm to biotic stresses IRRI India dIalogue
Sept 27 29 New Delhi
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21 Reddy A PK Knshnamh K Zhang Z T and Y Shen 1996 Vulnerability of hybnd nce to biotic
stresses and their management In ChIna and India In ProceedIngs of the symposium on hybnd
nce technology In India Held on November 14 16 1996 at Directorate of Rice Research
Hyderabad pp 8

22 KnshnaIah K Reddy M N Das S R and Pathak A K 1996 Frontline Demonstrations An
effective Technology for IncreaSIng productiVity of raInfed nce In eastern India Paper presented at
International Symposium on raInfed nce for sustaInable food secunty at CRRI Cuttack

23 Mangal SaIn and M B Kalode 1996 MechanIsm of resistance In nce to nce gall midge Orseolla
oryzae (wood mason) Paper presented dunng National Symposium on technology advancement
In nce organIsed by Kerala Agrl UnIversity held at KAU VeIlanIkkara Tnchur from 17 19 July
1996

24 JanaIah A and M Ilyas Ahmed 1996 Economics of hybnd nce seed (F1) production In India
Proc 3rd InternatIOnal Symposium on Hybnd Rice November 14 16 DIrectorate of Rice
Resealch Hyderabad 500 030 P 78 79

25 Janalah A Ilyas Ahmed M and K KnshnaIah 1996 Impact of hybnd nce on India s food economy
Some possible Implications and policy Issues IBID P 83 84

26 Vlraktamath B C Lopez M T and S S VlrmanI 1996 Charactenzatlon of thermosensItive genIC
male stenle lInes of nce IBID P 85 86

27 Reddy 0 UK Slddlq E A Jauhar All Jaklr HussaIn A and M Ilyas Ahmed 1996 FertilIty
alterIng conditions of plOmlSIng temperature stenle lInes In nce IBID P 91 92

28 Jauhar All A Slddlq E A Zaman FU and M Ilyas Ahmed 1996 Identification and character
Izatlon of temperature sensItive cytoplasmic genetic male stenle lInes IBID P 96 97

29 Reddy 0 UK Slddlq E A Jauhar Ali A Jaklr HussaIn and M Ilyas Ahmed 1996 Genetics of
diverse temperature senSitive genIC male stenle lines In nce IBID P 100

30 Gopala Reddy G Satyanarayana G Ilyas Ahmed M and K KnshnaIah 1996 Role of volun
tary agencies In populallsIng hybnd lice production IBID P 137 138

31 Vljayakumar C H M Ilyas Ahmed M Vlraktamath Be Ramesha M Sand Sukhpal SIngh
1996 HeteroSIs Its early prediction and relationship with reproductive phase IBID P 44 45

32 Vljayakumar C H M Ilyas Ahmed M Vlraktamath B C Sukhpal SIngh and M S Ramesha
1996 A companson of methods of stability analyses In nce hybnds IBID P 33 34

33 VIJayakumar C H M Ilyas Ahmed M Vlraktamath B C Ramesha M Sand Sukhpal SIngh
1996 Field evaluation of thermosensltlve genIC male stenlity lInes IBID P 87 88

34 VIJayakumar C H M Ramesha M S Vlraktamath B C Sukhpal SIngh and M Ilyas Ahmed
1996 SignIficance of leaf number In hybnd lice seed production IBID P 119 120

35 Ilya::, Ahmed M Vljayakumar C H M Sukhpal SIngh Ramesha M Sand B C Vlraktamath
1996 AdaptabilIty and yield of nce hybnds IBID P 30 31

36 Ilya::, Ahmed M Vljayakumal C H M Vlraktamath B C Ramesha M Sand Sukhpal SIngh
1996 Stability for yield In nce hybnds IBID P 32
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37 Ramesha M S Vtraktamath B C Ilyas Ahm"d M Vljayakumar C H M and Sukhpal Singh
1996 YIeld system analysts In nce hybrrds IBID P 46 47

38 Ilyas Ahmed M Sukhpal Singh Vlraktamath B C Ramesha M Sand C H M Vljayakumar
1996 StudIes on comparative sUItability of CMS lines IBID P 5758

39 Ramesha M S Ilyas Ahmed M Vlraktamath B C Vljavakumar C H M and Sukhpal Singh
1996 New CMS lines wIth dIversIfied CMS sources and better outcrosslng traIts In nce IBID P 66

40 Sukhpal Singh Vlraktamath B C Vljayakumar C H M Ramesha M Sand M Ilyas Ahmed
1996 Standardisation of hyblld nce seed production practIces IBID P 114 115

41 Sukhpal Singh Vlraktamath B C Ramesha M S Vljayakumal C H M and M Ilyas Ahmed
1996 SynchronIsation studIes In hybnd nce seed productIon IBID P 125 126

42 Vlraktamath B C Sukhpal Singh Vljayakumat C H M Ramesha M Sand M Ilyas Ahmed
1996 Effect of the seedlIng age on flowering time In A B & R lInes IBID P 128 129

43 Surekha K Reddy M Nand C H M Vljavakumar 1996 Response of nce hybnds to N sources
and time of application of nItrogen and potash IBID P 142 143

44 Hoan N T Sarma N P and E A Slddtq 1996 Wide Hybndlzatlon for DIversifIcation of Cytoplas
mlc Male Stenlity In Rice IBID P 64 65

45 Artl P Shenoy VV and N P Sarma 1996 Identiftcatlon of parental lInes In hybnd nce by RAPD
Fingerprinting IBID P 105

46 Reddy 0 U K SIddlq E A Jauhar Ali A Jaktr Hussain Adl P Ilyas Ahmed M and N P
Sarma 1996 ExplOItation of heterosIs uSing TGMS lInes In Inha and Inter sub specIfic hyblldlza
tlon IBID P 55 56

47 Reddy 0 UK Slddlq E A Jauhar Ali A Jaklr Hussain Art! P Ilyas Ahmed M and N P
Sarma 1996 Identification of moleculat markers for the gene(s) governing temperature sensItive
genIc male stenlIty In nce IBID P 109 110

48 N P Sarma 1996 Biotechnology and Genetic Englneenng Potential tools for genetic enhance
ment of nce In Ralnfed RIce for Sustainable Food Secunty CRRI Golden Jubilee September
23 25 Central RIce Research Institute Cuttack

49 Sarma N P Bennett J and R Sndhar 1996 StabIlIzmg nce yield through biotechnology
IRRI India Collaborative Programme Problems and Prospects In Indla lRRI Dialogue September
27 29 New DelhI

50 Garg A K Slddlq E A Sarma N P and A R Reddy 1996 Charactenzatlon of nce genotypes on
the baSIS of morpho phYSiologICal and biochemical responses to salt stress In 2nd International
Crop SCience Congress Novembel 17 24 New DelhI(Abstr)

51 Vlsarada K B R S Sallaja M Balachandran S M and N PSarma 1996 RachI1la A novel source
of embryogenIc callus In nce IBID

52 Balachandran S M Sarma N P and E A Slddlq 1996 Does cytoplasm Influence anther culture
response In nce?IBID



53 N P Sarma 1996 DNA marker technology and nce breeding In National Seminar on New VIstas
In Plant Biotechnology 2021 December Osmama Umverslty Hyderabad

54 ArtI P Shenoy VV Ghosh A Sarma N P and E A Slddlq 1996 Use of Isozymes In diagnosIs
of nce tungro VIruS mfectIon IBID

55 Balachandran S M Sarma N P and E A Slddlq 1996 Studies on anther culture
mdlca japomca nce hybnds IBID

response of

56 Vljayakumar C H M I1yas Ahmed M Ramesha M Sand Vlraktamath B C 1996 Genetic
enhancement of heterosIs m nce Paper presented In the National SymposIUm on Technology
Advancement m Rice 17 19 June Kerala Agricultural Umverslty Thnssur 680 654

57 I1yas Ahmed M Vljayakumar C H M Vlraktamath B C and M S Ramesha 1996 IdentifIca
tIon of widely adapted stable hybnds m nce IBID

58 Ramesha M S I1yas Ahmed M Vltaktamath B C and Vljayakumar C H M 1996 Desirable
floral traits of new cytoplasmic male stenhty sources In nce IBID

59 I1yas Ahmed M and E A Slddlq 1996 Hybnd Rice A promlsmg technological
for food secunty dunng 21st century IBID

advancement

60 Murahdharan K Ravi V Slddlq E A and R S Paroda 1996 Indian Agriculture A saga of
success m crop Improvement and challenges ahead 2nd International Crop SCience Congress
Crop ProductiVIty and Sustamablhty shapmg the future November 1723 1996 pp84 National
Academy of Agncultural SCiences and Indian CouncIl of Agricultural SCiences New Delhi

61 Pasalu I C and Rajamam S 1996 Strategies m utIhslng host plant resistance m gall midge
management Paper presented at the International Workshop on nce gall midge management held
at Vientiane Lao PDR 28 30 October 1996

62 Pasalu I C Bentur J Sand KnshnaIah K 1996 Emergmg blotypes of gall midge In India
Momtonng and Management Presented at the 2nd ICSC held at New Delhi 17 24 1996

63 Knshnalah K A JanaIah D K Kundu A V Rao and Ramesh Chand 1996 ProductiVity trends
of nce m mtenslve farmmg systems m India InVited paper presented at FAO Expert Consultation
on the Technological Evolution and Impact for Sustamable Rice Production m ASia and the PacIfIc
FAO Bangkok Thailand 2931 October 1996 pp 44

Popular
1

artIcles
Mathur K C and K Knshnalah 1996
410

Perspectives of nce research m India Indian Farmmg 46(9)

2 Sarma N P Mahapotra D Rao G J Nand S C Sahu 1996 Biotechnology tools possible use
for mcreasmg nce production Indian Farmmg 46 21 24

3 B Sree Devi 1996 Importance of sulphur m agnculture (Telugu) Padlpantalu 52(1) P15 17
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4

5

6

Books
1

2

3

4

5

6

7

8

Sree Devi Band KG Pillal 1996 Compostmg efficIent way of waste utilIZation (English)
Farmer and Parhament 31(5) P9 10

Reddy M N Surekha K 1996 Role of legumInous green manures for sustaInable prodUctiVIty of
lfllgated nce Annadata 28(4) 61 62

Reddy M N Surekha K 1996 Dual use green gram A candidate crop fOl pre khan! nce fal
lows Annadata 28(6) 56 57

Hybnd Rice Technology 1996 (Eds M Ilyas Ahmed B C Vlraktamath M S Ramesha and C H M
Vljayakumar) Project DIrector DRR Ra]endranagar Hyderabad p 151

PlOceedIngs of 3rd International symposIUm on hybnd nce 1996 Abstract DRR Hyderabad 500
030 (Eds K Murahdharan M Ilyas Ahmed C H M Vljayakumar M S Ramesha G S V Prasad
and K KnshnaIah) Project DIrector DRR Hyderabad 500 030 p 144

FInal Report of ICAR/UNDP/FAO project on Development and use of hybnd nce technology In
IndIa 199196 (Eds M Ilyas Ahmed C H M Vljayakumar M S Ramesha and K Knshnalah)
Project Director DRR Hyderabad P 87

Progress Report of ICAR/UNDP/FAO project on Development and Use of Hybnd RIce Technology
In India 1995 96 (Eds M Ilyas Ahmed C H M Vljayakumar M S Ramesha and K KnshnaIah)
Project DIrector DRR Hyderabad

Annual Report 1995 96 DIrectorate of RIce Research Rajendranagar Hyderabad 500030
IndIa (Eds A PK Reddy D K Kundu ShiV Kumar G S V Prasad and K KnshnaIah) P82

Progress Report Khan! 1996 DRR Vol 1 P 261 Vol2 P 151 Vol3 P 169

Progress Report Robr 1996 DRR P 69

ProductIon Onented Survey 1996 DRR P 44
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LIST OF STAFF MEMBERS

SNo Name of the offIcial DesignatIOn

1 Dr K KnshnaIah Project Director

PLANT BREEDING

1 Dr U Prasada Rao Senior SCientist & Incharge Head

2 Dr N Shobha Rani Senior SCientist

3 Dr N 0 Mazumdar Senior SCientist

4 Dr TRam SCientist (Sr Scale)

5 Dr Shlvkumar Agarwal SCientist (SI Scale)

6 Dr L V Subba Rao SCientist (Sr Scale)

7 Ms G Padmavathl SCientist

8 Dr G S VPrasad Technical Officer (T 5)

9 Mr B Shlvakumar Technical Assistant (T 4)

10 Mr P Devendar Field TechnicIan (T II 3)

11 Mr Prakash Ganwar Field TechnicIan(T II 3)

12 MrPRamu Technical Assistant (T II 3)

13 Mr T L Acharyulu Technical Asslstant( TIl 3)

14 Mr PAdlsesha Rao Field Technician (T I 3)

15 M VIJaya Kumar Field TechnicIan (r II 3)

16 Mr PVlttalalah Field TechnicIan (T 2)

17 Mr E Nagarjuna Field TechnicIan (T 2)

18 Mr Mohd Tahseen Field TechnicIan (T 2)

19 Mr C Murahdhar Reddy Field TechnicIan (T 1)

20 Mr M DevaIah Field Technician (T I)

21 Mr A Venkatmah Field TechnicIan (T 1)

22 Mr VChiranjivi Sr Stenographer

23 Mr V Sndhar Jr Clerk

BIOTECHNOLOGY

1 DrN PSarma Pnnclpal SCientist & Head

2 Mr S M Balachandran SClentlst(Sr Scale)

3 Dr Artl Pothukuchy SCientist

HYBRID RICE

1 Dr Ilyas Ahmed Senior SCientist

2 Dr B C Vlraktamath Senior SCientist

3 Dr M S Ramesha SCl€ntIst

4 Dr CHM VIJay Kumar SCientist

5 Mr T Prabhakar Rao Stenographer

6 Mr Mohd Sadath Ali Field TechnicIan (T 1)
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S No Name of the official

PLANT PHYSIOLOGY

1 Dr VBalasubramanIan

2 Dr C Kesava Reddy

3 Dr S Padma]a Rao

4 Dr PRaghuveer Rao

5 Mr S Prabhakar

6 Mr G VS Sivaprasad

7 MrKRamulu

AGRONOMY

1 DrKG Pillal

2 Dr S VSubbalah

3 DrS PSIngh

4 Dr PKnshna Murthy

5 Dr R Mahender Kumar

6 Ms B Sreedevi

7 Mr A Prem Kumar

8 Mr S Nagalah

9 Mr D J Samra]

10 Mr Ch Sivannarayana

11 Mr B PAnJaneyulu

SOIL SCIENCE

1 Dr M Narayana Reddy

2 Dr K Vedavyasa Rao

3 DrD KKundu

4 Dr K Surekha

5 Mr K Malhkar]unudu

6 MrG Gandhi

7 Mr T Jagannadha Rao

8 Mr A Narsmg Rao

9 Mr K Ramchander

10 Mr U Puallalh

AGRICULTURAL ENGINEERING & WORKSHOP

1 Mr K Rama Rao

2 Mr G R Ramaknshna Murthy

3 MrI S R PSarma

4 Mr M Krishna Reddy

5 Mr S SubramanIam

6 Mr S Venkatachalam

7 MrTNarender Pershad

Designation

PrIncipal SCientist & Head

Senior SCientist

Senior SCientist

SCientist

Senior Clerk

Field Technician (T 13)

Field Technician (T 2)

PrIncipal SCientist & Head"!'

Pnnclpal SCientist &Head

Senior SCIentist

Senior SCientist

SCIentist

SCIentist

JUnior Stenographer

Field Technician (T 13)

Field Technician (T I 3)

Field Technician (TI 3)

Field TechnIclanm(T 2)

Senior SCientist & I/C Head

Senior SCientist

SCientist (Sr Scale)

SCientist

JUnior Clerk

Technical ASSistant (T II 3)

Field Technician (T 2)

Field Technician (T 2)

Field Technician (T II 3)

Field Technician (T II 3)

Pnnclpal SCientist & Head

SClentIst*.j-

SCientist

Mechanic (T I 3)

Mechanic (T 13)

ElectriCian (T I 3)

Plumber
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S No Name of the official

8 Mr Sarwandas
9 Mr Osman Khan
10 MrKPandu
11 Mr Shanfuddm
12 Mr PGovmdaraJ
13 MrVSnnIvasa Rao
14 Mr Ch Nagabushanam
15 Mr G Thlrupathalah
16 Mr K Narslmha
17 Mr K Janardhan

AGRICULTURAL ENTOMOLOGY

-~~ --..".... "--;:D:"::R:"::R:-':A=:"n-n-u-a:-:IR:::-e-p-o~rt~1;;9:V9;;6:-:9~7:;--"'I

Designation

Dnver
Dnver
Dnver
Dnver
Dnver
Dnver
Dnver
Dnver
Dnver
Dnver

1
2
3
4
5
6
7
8
9
10
11
12
13

Dr] C Pasalu
Dr N VKnshnalah
DrJ S Bentur
DrJ S Prasad
Dr PR SnnIvas
DrG R KattI
Ms VJhansl Lakshml
Ms Aparna Das
Mr YKondala Rao
Mr Amudhan
MrG RamaRao
MrYSambaslva Rao
MrTVenkalah

Pnnclpal SCientIst & Head
Senior SCientIst
Senior SCientIst r

Senior SCientIst
SCientIst (Sr Scale)
SCIentIst (Sr Scale)
SCientIst
JUnior Stenographer
TechnIcal Officer (T 5)
Field Technician (T II 3)

Field TechnicIan (T] 3)
Field Technician (T] 3)
Field Technician (T 1)

PLANT PATHOLOGY
1
2
3
4
5
6
7
8
9
10
11
12
13

DrAPK Reddy
Dr K Murahdharan
Dr S Venkataraman
Dr K Satyanarayana
Dr C Sadaslva Reddy
Dr PChakrapanI Reddy
Ms D KnshnavenI
DrG S Laha
MrB Ramesh
Mr B Narslmha Reddy
Mr Thakur Basant Smgh
Mr PSankaranarayana
Mr Ch Anantha Reddy

Pnnclpal SCientIst & Head
Pnnclpal SCientIst
Prmclpal SCientIst
Senior SCientIst
Senior SCientIst
SenIor SClentIst@
SClentIst*.t
SCientIst
JUnior Stenographer
Field Technician (T II 3)
Field Technician (T I 3)
Field TechnIcian (T I 3)
Field Technician (T 1)

AGRICULTURAL STATISTICS & ECONOMICS

1 MrA V Rao
2 Dr C Subba Rao
3 Dr A Janalah
4 DrG PReddy
5 Mr A S Rama Prasad

Pnnclpal SCientIst & Head
SenIor SCientIst
SCientIst
SCientIst
Techmcal Officer (T 5)



S No Name of the official

COMMUNICATION AND TRAINING CENTRE
1 Dr Mahablr Smgh
2 Dr Mangal Sam
3 Dr B S N Reddy
4 Mr PMuthuraman
5 Dr PS DOIJad
6 Mr K Devadasu
7 MrD Gandhi
8 Mr 0 Dlgambar
9 Mr 0 S Vmod Kumar
10 Mr Ch Sadanandam
11 Mr K Chaltanya

AGRICULTURAL CHEMISTRY
1 Dr A G K Murthy

ADMINISTRATION & ACCOUNTS
1 Mr S Veeraswamy
2 Mr PJanaklrama Sarma
3 Mr K Satyananda Rao
4 Mr TVVarghese
5 Ms Judith Daniel
6 Mr G Krishna
7 Mr A Naraslmha Murthy
8 Mr Ch Seshu Babu
9 Mr S RengaraJan
10 Mr PNarender
11 Mr K Satya Pnya
12 Mr K Kumaraswamy
13 MrS Narsmg Rao
14 Ms P Laxml
15 Mr R Uday Kumar
16 Mrs K Kausalya
17 Ms TO Pushpalatha
18 Ms K Sudha Valli Tayaru
19 Ms U Rama
20 Ms Sudha Nair
21 Ms M Kamala
22 Mr Ahmed Hussam, S K
23 Ms VanIta

LIBRARY
1 Mr PVenkataramana
2 Mr B Vldyanath

DRR Annual Report 1996 97

DesIgnatIon

Pnnclpal SCientist & Head
Sr SCientlst(Entomoiogy)
SCientist (Sr Scale)
SCientist ~ ~

CommunicatIOn Specialist (T 7)
Senior Stenographer
Computor (T II 3)
Audio Visual Operator (T-I 3)
Senior Artist (TA)
Vldeographer (T-II-3)
Senior Photographer (T-II 3)

Sr SCientist

Administrative Offlcer#
Asst Fmance & Accounts Officer
Asst Admn Officer
Senior Stenographer
Stenographer
Supermtendent (C&B)
Supermtendent (A&A)
Supermtendent (Estt)
ASSistant
ASSistant
ASSistant
ASSistant
ASSistant
Sr Clerk
Stenographer
Senior Clerk
SenIOi Clerk
SenIOi Clerk
Senior Clerk
JUnior Clerk
JUnior Clerk
JUnior Clerk
Hmdl TYPist

Technical Officer (T 5) #
JUnior Clerk

t on deputatton ** on study leave @onleave # transferred
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ADMINISTRATION AND FINANCE

BUDGET ALLOCATION DURING 1996-97 WITH ACTUAL EXPENDITURE
(m lakhs)

Plan Non-Plan

**Amount Amount Amount Amount

sanctioned spent sanctIOned spent

DRR Headquarters }} 41500 16345 16800 16800
DRR centres }} 25155

i'i'Combmed fOl DRR headquarters and centres

CADRE STRENGTH OF SCIENTIST TECHNICAL ADMINISTRATION

& SS GRADES AT DRR AS ON 313 1997

SNo Cadre Sanctioned Filled Vacant

1 SCientists 61 58 3
2 Administration 36 35 1
3 Technical 61 61 -

4 Supportmg Grades 61 61 -

TOTAL 219 215 4

ACKNOWLEDGEMENT

Our thanks are due to the sCientists located at different centres for the conduct of

tnals as a part of the co-ordmated programme Thanks are also due to the Vice

Chancellors, Directors of Research and other officers of the Agncultural UnIversIties and to

the Directors of Agriculture and other staff of the Departments of Agriculture m the variOUS

states for their cooperation The staff at the Directorate of Rice Research deserve all

appreciation for their untIrIng efforts m the Implementation of the programme m the

different dlsclplmes and m brIngmg out of thiS publIcation We Wish to place on record the

help received from Dr S P Smgh, SenIor SCientist (Agronomy) m Hmdl translation of

summary and Sn B Ramesh, JUnIor Stenographer, Dept of Plant Pathology and

Mr K Chaltanya, Sr Photographer, CTC, Directorate of Rice Research, m preparing the

manuscript
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