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I am privileged to place before you the Annual Report of the Directorate of Rice Research for the 
period 2013-14 which is the ninth consecutive one and the last report of my eventful tenure as Proj-
ect Director. 

Timely arrival of south-west monsoon and its reasonable well distribution across the country not-
withstanding three consecutive cyclones (Phailin, Helen, Lehar) in the eastern belt resulted in an es-
timated record rice production of 106.29 million tonnes. The progress of research during the period 
of report is quite encouraging with 8 hybrids and 15 varieties being released for cultivation. The 
Varietal Identification Committee identified two varieties viz., IET 22598 and IET 22729 developed 
by the Directorate. The breeder seed production was also satisfactory with 555 tonnes seed of 220 
varieties being produced and distributed. It is also heartening to note that the Directorate is going 
to lead the Consortia research platform on ‘Biofortification in selected crops for nutritional security’ 
with a total budget of Rs. 130 crores during the XII Plan period. Several proven rice production 
technologies were demonstrated through 485 FLDs covering 15 states. The country has earned Rs. 
33,858 crores in foreign exchange which is the highest ever through rice exports of 10.5 million 
tonnes.  

On the research front, significant breakthroughs were achieved in identifying resistant genetic 
stocks against BPH and WBPH, promising lines under low phosphorous and pyramided basmati 
lines resistant to bacterial blight. The complete genome sequence of RTSV isolate from southern 
India was successfully deciphered and deposited in the NCBI database

The year is also significant in that the scientists of the Directorate were conferred with prestigious 
Hari Om Ashram award for team research as well as individual awards at national level in rec-
ognition of their commendable services to the nation. One scientist has been deputed abroad for 
advanced training. Six externally funded projects with a total outlay of 1.76 crores were sanctioned 
to the Directorate which will be celebrating its Golden Jubilee next year.

A summary of these activities is presented in this Annual Report.

Preface

(B.C. Viraktamath)

Project Director

Hyderabad

31st May 2014
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All India Coordinated Rice Improvement Programme (AICRIP)

Eight hybrids and 15 varieties were released during 2013. Central Sub Committee on Crop Standards, 
Notification and Release of Varieties (CSCCSN &RV) released 7 hybrids and 8 varieties  which 

include 27P52, 27P 63, KPH-199, KPH 371, US 305, US314, VNR 2375 Plus (hybrids), CR Dhan 201, CR 
Dhan 202, CR Dhan 304, CR Dhan 305, CR Dhan 407, CR Dhan 505 and Pusa Basmati 1509 (varieties) and 
Pusa 6. State release committees released 1 hybrid, ARRH 7434  in Chhattisgarh and 7 varieties viz., GAR 
1 in Gujarat, Palam Lal Dhan 1 in Himachal Pradesh, Birsa Vikas Dhan 11A,  Birsa Vikas Dhan 203,  Birsa 
Vikas Sugandh 1 in Jharkhand, PDKV Kisan in Maharashtra and TPS 5 in Tamil Nadu.

Crop Improvement
Forty varietal trials, 1 screening nursery and 5 	

hybrid rice trials were conducted involving 1116 
entries and 799 experiments at 120 locations (46 
funded and 74 voluntary centres) in 27 states 
and 2 Union territories covering all the 5 regions 
of the country. Twenty nine promising cultures 
including two hybrids from 16 Centres were 
identified.

Twenty eight promising lines were identified.	

Twelve INGER nurseries comprising of 572 	

elite lines were conducted at 100 centres and 58 
promising lines were identified.

Five hybrid rice trials including one Multilocation 	

trial were conducted in 37 different locations 
across the country involving 116 test hybrids. 
19 hybrids have been identified as promising. 

Twenty six basmati, 42 aromatic short grain 	

elite test lines in AICRIP were evaluated for 
15 physico-chemical characters. Among these, 
slender grain varieties are grouped into long 
slender (32), medium slender (20) and short 
slender (3). Thirty eight entries recorded high 
head rice while 15 exhibited moderate head 
rice. Desirable and intermediate amylose 
content recorded in 54 entries. Twenty three 
lines possess medium gel consistency while 28 
showed soft gel consistency. 

Three hundred sixty three non-basmati elite 	

cultures in 23 advance trials in AICRIP were 
assessed for 14 physico-chemical characters. 
Of these, 127 are long slender, 65 are medium 
slender and the remaining entries are short or 
long bold. As many as 250 entries recorded 

high (>60%) while 85 entries showed moderate 
(51-59%) HRR. Promising entries identified for 
desirable and intermediate AC and medium 
to soft gel consistency include 269 and 218 
respectively.

Breeder seed production of rice varieties 	

and parental lines of hybrids as per the DAC 
indents was organized at 38 centres across the 
country, involving 220 varieties and parental 
lines of 12 rice hybrids. A total of 555 tonnes of 
breeder seed was produced against a target of 
474 tonnes. 

Agronomy
Evaluation of 54 elite genotypes for their 	

response to nitrogen led to the identification 
of 31 cultures belonging to 14 different groups 
based on the Grain Yield Efficiency Index 
values.

Rainfed rice yields can be increased with 	

integration of organic manures (5 t FYM/2 t 
vermicompost) with 75% recommended dose 
of fertilizers (RDF) or 20 kg S with RDF and 
intercropping of rice with Uradbean/ Soybean 
in 4:2 ratio.

In aerobic rice situation, optimum date of 	

sowing for higher yield varied with location 
from 1st fortnight of June to 26th June. Among the 
varieties and hybrids tested, MTU 1001, MTU 
1010, DRRH 3, PA 837, PA 6129, Dandi, Parag, 
Avish, Prabhava, PA 6444, Arize Tej and HPR 
2143 are promising. The hybrids outyielded the 
varieties at all the locations.

Integrated  Weed management in aerobic rice 	

was possible with  Pendimethalin @ 1 kg a.i./ Ex
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ha  or Butachlor @ 1.5 kg a.i/ha at 3-4 DAS 
with Bispyribac Sodium 35 g at 15-20 DAS or 
Chlorimuron + Metsulfuron methyl 40 g a.i./
ha at 25-30 DAS which  reduced weed menace 
and thus helped in realizing higher grain yields 
in aerobic situation.

SRI method recorded higher grain yield (16%) 	

over direct seeded rice with SRI principles 
(DSRI). Slightly modified SRI and DSRI proved 
as productive as manual transplanted rice and 
reduced drudgery and transplanting costs 
significantly. 

Weed management trials in transplanted rice 	

indicated that the application of combination 
herbicides, flucetosulfuron @ 25 g a.i/ha 
followed by Bispyribac sodium @ 20 or 25 g 
a.i/ha was effective. For direct seeded rice, 
flucetosulfuron @ 20 or 25 g a.i./ha or sequential 
application of flucetosulfuron @ 20 or 25 g a.i./
ha followed by Bispyribac sodium @ 25 g a.i/
ha was found effective depending on the weed  
intensity, emergence, soil type and duration of 
the variety. 

In rice-based systems, soil application of organic 	

manure + NPK + micronutrients recorded 
higher grain yields as compared to NPK alone 
suggesting judicious application of organic 
manures. 

Soil Science

25 years of study on “Long term soil fertility 	

management in RBCS”, indicated the consistent 
superiority of conjunctive use of 100% RDF + 5t 
FYM/ha compared to inorganic fertilizers alone. 
Linear trends of rice productivity over 25 years 
indicated near stable to slightly negative growth 
rate at Maruteru; improved growth at Titabar and 
a negative growth rate at Mandya with  current 
RDF and a positive growth of about 100 kg/ha/
year at  all  locations with a supplementary dose 
of 5 t FYM along with RDF.     

On the basis of realistic assessment of soil 	

fertility and its variability for realizing site 
specific yield targets, rice productivity with 
recommended fertilizer practice was higher 

at Titabar (4.4 –5.6 t/ha) and Mandya (2.94 
– 6.81 t/ha)  compared to farmers’ fertilizer 
practices. Validation of previous year’s SSNM 
recommendations increased the yields over 
farmers’ fertilizer practices and indicating the 
importance of location and site specific input 
management for sustaining soil and crop 
productivity.

Gypsum application increased grain yields by 	

11.3% while organic fertilization in combination 
with recommended fertilizers (macronutrient 
and micronutrient) increased grain yields by 
19.6% over control in sodic soils of Kanpur.  In 
acid soils of Ranchi, supplementation of NPK and 
micronutrients along with organic manure like 
FYM resulted in marginal increase in rice yields. 

Screening of about 160 cultures including 21 	

common entries at 10 locations revealed strong 
interaction effects of genotypes and locations for 
both Fe and Zn content. Cultures Aghonibora 
and Vasumati were found consistently 
promising for accumulation of both Fe and Zn 
at different locations.

Productivity of water ranged from 2.0-3.0 and 	

0.9-1.6 kg grain/ha mm water at Kanpur and 
Mandya, respectively. Irrigation equivalent to 
75% of CPE appeared to be optimum for aerobic 
rice system saving about 26% irrigation water 
at Kanpur and 30% at Mandya over 150% CPE. 

To assess rice productivity and nutrient use 	

efficiency due to changing crop calendar, higher 
productivity was recorded with early planting 
while delayed planting resulted in yield 
reduction by about 13-40% at all the centres.

Evaluation of genotypes for tolerance to soil 	

acidity revealed location and genotype specific 
response to liming and fertilizer regimes. 
IET 22218 (NP218), Varadhan and 27P-63 at 
Moncompu; Jarava, RP-Bio-226 and Dhanrasi at 
Ranchi; Prafulla, Aghonibora and SS-3 at Titabar 
were identified as promising cultures.

Combined use of organics, micronutrients 	

and cytokinin recorded maximum Zn and Ex
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Fe concentration and uptake in both grain 
and straw. The major portion of the absorbed 
micronutrients remained in straw with only 26-
46% being translocated to grain.

Transplanted rice recorded maximum rice 	

productivity at Jagtial showing its superiority 
over direct seeded rice and aerobic rice by 68 
and 180%, respectively whereas, at Mandya, 
transplanted and direct seeded rice were at 
par and superior to aerobic rice by 52 and 21%, 
respectively.

Plant Physiology

20 rice cultures were evaluated for photothermic 	

indexing and Radiation Use Efficiency under 
early and normal sown situations at 9 locations. 
IET 20924, DRRH-3, IET 22580, IET 22569, 
IET 22218 and NS-5 had requisite regimes of 
cumulative nycto period and cumulative degree 
days with superior RUE.   

Hybrids need higher dose of silicon as 	

compared to the varieties is evident from the 
internal leaf silicilic acid content. Application of 
silicon solubilizers at Cuttack, Titabar (sandy or 
silty clay soils), Pattambi (sandy loam soil) and 
Coimbatore (clay soil) was found to improve 
general crop health.    

Grain yield, Dry matter heat susceptibility 	

index, Grain weight heat susceptibility index 
and spikelet sterility reductions were lower in 
Sasyasree, IET 22116 and IET 21404 cultures 
under heat stress (>7°C) at Pattambi centre. 

10 rice cultures evaluated for seedling response 	

to multiple abiotic stresses revealed severe root 
growth inhibition under anaerobic stress. The 
severity of the stress were in the following order 
from severe inhibition of germination, root and 
shoot lengths and seed vigour for Anaerobic, 
Cold, NaCl and water stresses respectively.  

Entomology

Pest surveys across the country reported 	

localized damage by hispa, case worm, 
leaffolder, brown planthopper, stem borer and 
swarming caterpillar.

During 	 kharif 2013, 1765 entries were evaluated 
against 14 insect pests in 210 valid tests (52 
greenhouse reactions +158 field reactions) 
at 41 locations. 64 entries were identified as 
promising against major insect pests of which 
five entries were under retesting.

PTB 33 and RP 2068-18-3-5 were promising  	

against BPH in all the seven greenhouse tests. 

Resistance conferred by	  Gm1, Gm8 and gm3 
genes was effective against most of the gall 
midge populations. 

The impact of Ek boond, a non ionic wetting 	

agent was evident only in case of acephate 
treatment against white- backed planthopper 
and green leafhopper. Dinotefuran with Ek 
boond yielded the highest and was on par with 
rynaxypyr with and without Ek boond.

No adverse effect on the efficacy of either the 	

combination product of flubendamide plus 
buprofezin or sutathion when applied with 
either hexaconazole or tricyclazole or vice versa 
was observed, confirming the compatibility of 
the tested    insecticides and fungicides when 
used as tank mix in the field.

Significantly low dead heart damage and BPH 	

incidence and high leaffolder damage was 
observed in direct seeded rice as compared 
to normal transplanted rice. Drum seeding 
treatment had lower BPH population as 
compared to other methods of planting. Early 
planting of rice had more white ear damage 
and late planting had more number of gundhi 
bug.  

Five stem borer species were reported across 	

the country with yellow stem borer (YSB) as 
the dominant species. The natural egg mass 
parasitisation of YSB ranged from 20.83 to 100% 
while the egg parasitisation varied from 9.13 to 
100 %. A mixed population of BPH and WBPH 
was observed at all the locations.

Adoption of various interventions such 	

as organic manuring, alleyways, spacing 
management, water management and growing 
of flowering plants on bunds as components 
of Ecological engineering for planthopper Ex
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management increased the natural enemy 
populations and hopper egg parasitisation. 

A significant negative correlation between grain 	

yield and white ear damage was observed.

Integrated Pest Management	  conducted in a 
farmer participatory mode reduced the insect 
pest incidence, area under disease progress 
curve of major diseases and weed biomass with 
higher grain yields as compared to farmers 
practice.

Population monitoring of major insect pests 	

through light trap catches recorded yellow stem 
borer, brown planthopper, gall midge and GLH 
as the main insects.

Plant Pathology

All India coordinated Plant Pathology trials 	

consisted of 15 trials on host plant resistance 
against major rice diseases, monitoring of 
field virulences of blast and bacterial blight 
pathogens, disease observation nursery and 
chemical control trials.

Out of 1135 test entries evaluated from five 	

different screening nurseries across India, the 
number of promising entries were 53 for leaf 
blast, 59 for neck blast, 62 for sheath blight, 41 
for brown spot, 38 for sheath rot, 56 for bacterial 
blight and 35 for rice tungro virus.

Out of 400 germplasm evaluated, the number 	

of promising entries were 12 each for blast and 
rice tungro, 6 each for sheath blight and brown 
spot and 13 for bacterial blight. 

Monitoring of field virulences of blast and 	

bacterial blight pathogen revealed that there was 
shift in virulence of blast pathogen in some of the 
locations like Upper Shillong, CRRI, Lonavala 
and Mugad and bacterial blight pathogen in 
Raipur, Maruteru, Chiplima and Kaul.

The data of disease observation nursery 	

revealed that early sowing increased sheath 
blight severity and delayed planting favoured 
leaf blast, neck blast, brown spot, sheath rot 
and bacterial leaf blight.   

Trifloxystrobin 25% + tebuconazole 50%  @ 0.4 	

g/l was the best in reducing the disease severity 
of leaf blast, neck blast, node blast, brown spot, 
sheath rot, leaf scald and glume discoloration 
across the locations, while azoxystrobin 25 SC @ 
1 ml/l was best in reducing the disease severity 
and incidence of sheath blight.

Trifloxystrobin 25% + tebuconazole 50% @ 	

0.4g/l or propiconazole @ 1 ml/l either at 50% 
or 100% panicle emergence stage was most 
effective in reducing the false smut.

The data on Integrated disease management 	

trial revealed, cultivation of resistant variety 
alone or any other variety with need based 
fungicide spray significantly reduced fungal 
diseases. In case of bacterial blight, cultivation 
of resistant variety alone or any other variety 
with suitable fertilizer management strategy 
can reduce the disease intensity. 

The data on special IPM trial indicated that 	

adoption of IPM practices reduced the progress 
of leaf blast, neck blast, sheath blight and 
bacterial leaf blight compared to farmers’ 
practices.

The trial on false smut screening revealed that 	

in northern India (Kaul and Ludhiana) early 
sowing resulted in high disease incidence 
whereas at southern India (Maruteru), the 
disease incidence was more in late sown crop. 

Production oriented survey was conducted 	

by 25 AICRIP centres. A total of 111 scientific 
staff and 53 officials from the different States 
Department of Agriculture surveyed 125 
districts in 18 States.  A large number of rice 
hybrids are being grown in different states like 
Maharashtra, Madhya Pradesh, Jharkhand, 
Uttar Pradesh, Haryana, parts of Gujarat and 
Himachal Pradesh. Some of the emerging 
diseases are bakanae and neck blast while BPH, 
sheath blight and false smut were wide spread.

Transfer of Technology
In all, 485 FLDs of one ha each were 	

demonstrated on various rice production 
technologies covering 15 states and five rice 
ecosystems across the country.Ex
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Lead Research

Crop Improvement

Plant Breeding

IET 22598 (RP5213-69-13-3-4-1-2-B) with 	

11.38%, 16.81% and 11.61% yield advantage 
over Sahabagidhan, regional check and 
local check, respectively was identified for 
release in Haryana and Jharkhand by Varietal 
Identification Committee.

IET 22836 (RP5208-3-IR87707-445-B-B-B) was 	

identified as drought tolerant entry having 2 
yield QTLs. This entry recorded 30-69% higher 
yield than IR64 under moderate drought stress 
and identified for release in the states of Madhya 
Pradesh, Chhattisgarh and Tamil Nadu.

Twenty eight new designed rice lines along with 	

five high yielding varieties viz. Jaya, NDR 359, 
Swarna, IR 64 and Dhanrasi were evaluated in 
station trial. 0910022-23, 0910022-3, 0910024-8, 
0910021-23, 0910023-2, 0910023-3 0910022-56 
and 0910022-24 yielded significantly superior 
to highest yielding checks with yield of 7.0 t/ha 
with yield advantage of 15-22% over Dhanrasi 
and Swarna. 

Effort are in progress to introgress genes 	

and QTLs through MABB in improving 
BPT 5204 for submergence (sub1), drought 
tolerance (qDTY2.1+ qDTY3.1), resistance to 
BLB (Xa21+xa13), blast (Pi54+Pi2) and BPH 
(Bph20+Bph21). 

An elite culture developed from RNR 2809/	

Tella Hamsa has been under test in IVT Boro 
2013-14. 

RILs of TN1/Ptb33 and TN1/Sinnasivappu 	

resistant against both hoppers during seedling 
stage in green house as well as reproductive 
stage in field of crop growth can be utilized as 
potential dual genetic stock for resistance to 
planthoppers.

Tolerant genotypes to low P include GSR 	

330, GSR 323, SM 686, GSR 111, SM 363, GSR 

333, GSR 336, KRH2,  NDR 359, RTS 14, BJ1, 
EMATA A 16-34, Mudgo, Yodanya, IR-64-21, 
IR-74 PUP1-A, IR-74 PUP1-B, IR-74 PUP1-C, 
IR-74 PUP1-E, IR-64-PUP1-F. 

The NILs not only gave better yield under low 	

P but also responded well to P application and 
recorded a mean grain yield increase of 148.6% 
followed by 123.5% in GSR & varieties and only 
90.3% in donors at 60 kg/ha.

IET 22729 (RP 5311 -PR 26703-3B-PJ7) tested 	

under aerobic situation outperformed all the 
checks by registering yield superiority of 
38.96%, 34.58% and 28.01% over IR 64 (NC), 
MAS 946 (RC) and local check on overall 
basis, respectively. It has high HRR-71.50% 
and intermediate ASV (5.0), amylose content 
(22.74%) and GC (43 mm).  It is identified for 
release in Bihar and Karnataka by VIC. 

Seven land races 	 viz., Gumdhan, Wazuho Phek, 
Meghalaya Lefara, Chng Chakhao, Kunda, 
Ngonolasha and Shitharia Maha recorded 
tolerance to sheath blight under repeated testing 
under glasshouse conditions. 

IET 22787 (RP 4594-121-148-24-11) was 	

promising in the traditional basmati growing 
areas of Western Uttar Pradesh and Punjab. It 
recorded 15%, 38% and 67% yield superiority 
over Pusa Basmati 1, Pusa Basmati 1121 and 
Taroari Basmati respectively in region 3 with 
quality characters similar to Taroari Basmati. 
It has semi tall plant stature (115 cm) with 
102 days flowering duration and consistently 
exhibited moderate resistance to GM biotype 4, 
neck blast and brown spot. 

A core set of 78 aromatic accessions was 	

developed for the first time using the binary 
data of 73 markers from 12 chromosomes along 
with data of 15 important DUS characters with 
the help of power core software. 

The core set was analysed with BADEX7-5, the 	

functional marker to score the presence of 8 bp 
deletion of betaine aldehyde dehydrogenase 
(badh) gene responsible for accumulation of Ex
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aroma compound, 2 acetyl-1 pyrroline (2AP). 19 
accessions were without this deletion indicating 
the presence of novel alleles of badh-2.

RP 4691-326-1-1-1-1-1-1-1, RP 4700-35-1-2-2-1-	

1-1 with 3 genes (Xa21, xa13, xa5);  RP 4702-40-
2-2-2-1-1 with 2 genes (Xa 21, Xa5) and RP 4693-
44-5-2-2-2-2-1-1, RP 4693-101-2-1-1-1-1-1-1, RP 
4703-41-2-2-5-1-1, RP 4703-42-2-1-1-1-1 with 2 
genes (Xa21, Xa13) in Basmati 386 and Taroari 
Basmati background recorded high degree 
of resistance to BB pathogen along with good 
quality parameters.

IET 23830, IET 23831, IET 23832 were found 	

promising with high zinc and high yield 
across the locations. Five lines are identified 
for nomination to IVT- Bio-fortification during 
Kharif 2014.

Iron and zinc values obtained with ICPAES 	

are higher than that of XRF. Significant 
correlation was observed for zinc from lab to 
lab and machine to machine in both brown and 
polished rice. For iron significant correlation 
was observed among the 3 XRF machines while 
correlation was non- significant between XRF 
and ICPAES.

One line with high zinc (>20 ppm) with short 	

slender grains and >3.0 t/ha grain yield 
developed at DRR through conventional 
breeding is submitted for registration to NBPGR 
and another line with medium slender grains 
and >6.0 t/ha grain yield and >20 ppm zinc in 
polished grain with good quality is identified 
for nomination to bio-fortification trial. 

Twenty popular varieties with different 	

amylose content were analysed for glycemic 
index content and of these Lalat and Samba 
Mahsuri recorded low GI of 53.17% and 51.41% 
respectively.

A new product “Rice Riche Cream for Dry 	

and Cracked heel” suitable for very dry and 
dehydrated skin was developed. 

Rice based face scrub with ingradients of rice 	

bran oil and rice flour was developed. Its regular 
use keeps skin smooth, soft and moist.

Two hundred and eight aromatic short grain 	

(ASG) land races based on 49 characters (18 
morphological, 9 agronomic, 6 insect pests and 
disease resistance, 16 physico-chemical quality 
parameters) and 27 polymorphic SSR marker 
data was considered for core set identification 
using Power core. Core set identified 45 
genotypes representing the allele richness.  

Based on phenotype, field tolerance to stem 	

borer and quality, 26 advance elite lines were 
identified as promising in a cross of Swarna/
RAU 3041. 

Variation was observed among 104 RILs in a 	

cross of japonica and indica for all quality traits 
studied. The head rice recovery ranged from 
23.2% to 62.8%; alkali spreading value varied 
from 3 to 7;  gel consistency ranged from hard 
(22 mm) to soft (92.5mm); amylose varied from 
12.92% to 32.91%. The differential expression of 
chalk towards complete opaqueness to complete 
translucence could be due to the cumulative 
effect of minor genes controlling in the final 
manifestation of grain quality. 

Soft rice Aghonibora was completely cooked 	

at 780C in 45 minutes time. In contrast, Samba 
Mahsuri and Swarna were completely cooked 
in 45 minutes and 30 minutes at 84 and 880C 
respectively. 

Hybrid Rice

Six hundred and twenty five entries were 	

grown in source nursery and 270 test crosses 
were made.  Of 270 test crosses evaluated 60 
restorers, 40 maintainers and 20 promising 
combinations were identified.

In Station Trial, 26 hybrid combinations were 	

evaluated and eight viz., IR 79156A/BK 49-78, 
IR 58025A/BK 64-116, IR 79156 A/BK 49-43, 
IR 58025A/BK 49-43, IR 58025A/BK 39-179, 
APMS-6A/BK 49-77, IR 58025A/BK 49-77, IR 
79156A/KCD-1 were promising.

Twenty six promising genotypes were identified 	

from the available breeding material and 
crosses were attempted between the promising Ex
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lines.  Around 270 test crosses, 100 paired 
crosses and 30 varietal crosses were attempted. 
20 promising test crosses were identified for 
further evaluation.  

Five new hybrids DRRH-88, DRRH-89, DRRH-	

90, DRRH-91 and DRRH-92 were nominated 
in AICRIP trials for their evaluation and two 
hybrids DRRH-85 and DRRH-92 were promoted 
for further evaluation. 

New hybrid combinations identified for aerobic 	

conditions (IR 58025A/3005; IR 58025A/L2182) 
were nominated in IVT Aerobic 2013 trial, the 
latter was promising and promoted.  Similarly 
one hybrid viz., IR 79156A/363-5 was nominated 
in CSTVT Trial.

For stigma exsertion trait improvement in 	

maintainer lines 17 crosses were attempted 
between low and high stigma exsertion parents.  
F1’s were phenotyped and two F2 populations 
viz., APMS-6B x BF-16B and IR 68897B x BF 16B 
having 370 and 339 plants respectively were 
phenotyped and three BC2 F1 and six BC1F1 
were developed.

Polymorphic survey using reported markers 	

for stigma exsertion trait have not shown 
polymorphism, hence 453 HRM and RM 
markers were used for polymorphic survey 
covering all 12 chromosomes.  More than 110 
polymorphic markers were identified for each 
cross combination.  For APMS-6B x BF-16B 
cross genotyping is under progress using above 
110 polymorphic markers.

Fifty DRR released varieties were screened for 	

the presence of fertility restorer genes Rf4 and 
Rf3. The varieties namely Shanti, Akshayadhan 
and Varadhan identified as restorers based on 
molecular screening and test crossing.

Around 1600 single plant selections made for 	

the development of abiotic stress restorers and 
maintainers are now in F3 and F4 generation 
stage.

The nucleus seed of parental lines of DRRH-2 	

viz., IR 68897A (100 kg), IR 68897B (150 kg), DR 

714-1-2R (100 kg), DRRH-3 viz., APMS-6A (70 
kg), APMS-6B (100 kg) and RPHR-1005 (125 kg) 
were produced.

Biotechnology

Eight Bt transgenic rice lines of IR64 with 	

Cry1Ac were stringently screened for YSB 
resistance and selected for final Event Selection 
and Biosafety Research Level-1 trials. 

Based on the physiological and water stress 	

screening of homozygous drought tolerant 
(DT) transgenic rice lines of BPT5204, about 
5-10 lines were short listed for confined event 
selection trials and Biosafety Research Level-1 
trials.

Out of eight reported cloned genes for yield 	

components viz., grain number (Ghd7, Ghd8 
and Cytokinin oxidase); grain yield (Dep1 and 
Dep3); erect growth, increased grain number 
and yield (PROG1); ideal plant architecture 
and yield (OsSPL14) and strong culm (SCM2), 
markers of Ghd8, OsSPL14 and PROG1 
genes have been found to be associated with 
spikelet and filled grains across panicle in the 
germplasm comprising indica, tropical japonica 
and O. glaberrima accessions using association 
mapping analysis.

A set of three WA-CMS lines and 17 restorer 	

lines have been crossed using L X T design 
and hybrids have been developed from these 
crosses. They were then analyzed with a set of 
40 hyper-variable SSR markers to analyze the 
polymorphism, which was then correlated with 
heterosis. A moderate positive correlation of 
0.37 was recorded. 

Through an analysis of the mitochondrial 	

genome, few cleaved amplicon length 
polymorphism and amplicon length 
polymorphism markers capable of 
distinguishing WA-CMS lines from their 
maintainers have been identified and validated. 
Expression profile of putative candidate genes/
ORFs associated with WA-CMS trait revealed 
that ORF126 and WA352 are the candidate 
genes. Ex
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A major and stable large effect QTL for 	

gelatinization temperature (GT) (qGT-6) was 
identified and fine mapped on chromosome-6 in 
the marker interval of RM217- RM 19562 which 
spans around 1.1 Mb region and identified as 
Sucrose Synthase and unknown expressed 
protein as candidate genes for this QTL. 

Phenotyping and molecular characterization 	

of rice transgenic lines transformed with 
RNAi inducing binary vector construct based 
on RTSV-CP gene done. Transgenic plants 
showing no or less symptoms were evaluated 
for the presence of RTBV and RTSV using viral 
genome specific primers. Complete immunity, 
recovery phenotype and susceptible phenotype 
were recorded with respect to RTSV presence.

The Complete genome of a south Indian isolate 	

of Rice tungro spherical virus (RTSV) from 
Andhra Pradesh (AP) was deciphered and 
deposited in the NCBI database (accession 
number: KC794785).

Crop Production

Agronomy

SRI method of rice cultivation was found 	

promising with higher agronomic efficiency 
by the application of organic and inorganic 
nutrient management. E-learning course on SRI 
has been developed and trained 1500 resource 
poor farmers for spreading the technology.

The amount of water saved by saturation 	

method is to the tune of 260 mm/ha (32% of 
water) as compared to normal transplanting.

Application of 75% recommended nitrogen (120 	

kg/ha) and top dressing of 50% recommended 
dose of potassium in direct wet seeded rice 
(DWSR) at panicle initiation stage has reduced 
lodging. Potassium top dressed DWSR has 
significantly improved rice yield over its entire 
basal application, however RDN and 75% RDN 
recorded yields at par.

For delayed sowing (September), wet seeded 	

rice cultivation proved promising than 
transplanted rice.  

Effective weed management in Aerobic 	

rice involves sequential application of 
Pendimenthalin 30% EC @ 1.5 kg a.i./ha within 
3 days of sowing and Bispyribac sodium 10% 
SC @ 30 g a.i./ha or chlorimuron + metsulfuron 
methyl 20% WP @ 4 g a.i./ha at 2-5 leaf stage 
of weeds resulted in lower weed population, 
weed biomass and increased grain yields.

In aerobic rice 25% of recommended nitrogen 	

and phosphorus can be substituted by basal 
application of Azospirillum + PSB @ 5 kg/ha 
mixed with 100 kg organic manure.

Nitrogen application in 3 equal splits at 10-12 	

days after emergence, at maximum tillering 
and panicle initiation stage followed by 
spraying of ferrous sulphate @ 1.5% after one 
week enhanced the nitrogen use efficiency and 
rectified the iron deficiency in aerobic rice.

Brown manuring (incorporation of dhaincha) 	

has reduced the weed count and weed 
biomass of wet seeded rice by 17.4% and 
40.8% respectively as compared to control. The 
cumulative effects of reduced weed infestations 
and better N nutrition of BM plots resulted in 
3% increase in grain yield.

Soil Science

Based on several NUE indices, the genotypes 	

- Rasi, Vikas & Vandana (early group), DRRH 
82 & DRR Dhan 39 (medium duration) and 
Dhanrasi, Mandya Vijaya & Swarna (long 
duration) proved promising in both kharif and 
rabi seasons. 

Application of nitrification inhibitors 	 viz., neem 
coated urea and dicyandiamide reduced N2O 
emission significantly from the paddy field as 
compared to urea. Total N2O–N emissions were 
in the range of 0.05% (with urea + DCD) to 0.06% 
(with urea alone) of the total nitrogen applied. 
The highest inhibition of total N2O emission 
(41%) was recorded from plots treated with urea 
+ DCD followed by NCU (26%). 

In the field fortification trial, poultry manure 	

and vermi compost were fortified with 10 Ex
ec

ut
iv

e 
su

m
m

ar
y



DRR Annual Report 2013-14

xix

and 20% of total nitrogen and phosphorus 
requirement with urea and superphosphate. 
Over 30% grain yield advantage was recorded 
in all the fortified treatments over control.  Soil 
quality index was very good (>0.7) for manure 
fortified samples and was poor for control soil 
samples (<0.2).

Soil health kit developed was validated for 	

different soils and conditions. Methods of assay 
are being remodeled based on feedbacks. A 
bilingual (English and Telugu) soil health card 
was designed and developed and is now being 
widely used for distribution among farming 
community.

A 	 Serratia marcescens strain (SSB-1) isolated 
from the rhizosphere of rice was found to 
possess multiple plant beneficial traits that lead 
to phytostimulation, soil nutrient mobilization 
and biocontrol. The isolate also exhibited 
solubilization of silicates and unavailable forms 
of phosphorus (Tricalcium phosphate) and zinc 
(zinc oxide).

Seed bacterization of rice variety Swarna with 	

the rhizobacterial isolate was found to increase 
the germination percentage under 15% and 
20% PEG 6000 induced water stress when 
compared to control under in vitro conditions. 
The rhizobacteria enhanced the root length, 
root volume and root diameter of inoculated 
seedlings. 

Plant Physiology

The light induced respiration (LIR) ranged 	

between 1.64 μ mol. min-1 to 0.737 μ mol.min-1. 
Wild spp., O. longistaminata and O. rufipogon 
have higher LIR compared to hybrids and other 
wild spp., O. eichengeri and O. nivara. 

A total of 115  (43 diverse rice genotypes  	

consisting of popular varieties, tropical japonica 
(2 No.), wild rice introgressed lines (2 No.), 20 
Green Super Rice (GSR entries) and 52 Swarna 
x Oryza nivara introgressed lines (ILs ) were 
assessed for variation in leaf photosynthetic 
traits under field condition. Photosynthetic 
efficiency (Pn) varied widely in these groups, 
ILS: from 9.07 (78-K) to 21.54 (3-1K) with a 

mean of 14.08 20 µmol (CO2) m-2 s-1. Diverse 
genotypes: 14.3 (Lalat) to 27.3 µmol (CO2) 
m-2 s-1 with a mean value of 20.2)  and GSR  
lines:  minimum of 21.28 (GSR112) to a maximum 
of 26.6 (GSR125)   with a mean of 24.05 µmol 
(CO2)m-2s-1. GSR125, GSR122 and GSR138 are 
the other entries which showed Pn >26 µmol 
(CO2)m-2s-1. Correlation between different 
photosynthetic traits, TDM and grain yield 
indicated that the Pn is positively associated 
with stomatal conductance and carboxylation 
efficiency (A/Ci ratio).  The association between 
Pn TDM and grain yield though positive, was 
non-significant.

Physiological Studies for Improving Ideotype 	

Breeding in Rice - 82 diverse genotypes 
comprising introgression lines, restorer lines, 
germplasm accessions, advance breeding lines, 
tropical japonicas, high yielding varieties and 
hybrids were evaluated for different plant type 
characters based on physiological parameters 
for using them as donors in ideotype breeding. 
Leaf area index (LAI), leaf photosynthetic 
characters, leaf angle, chlorophyll content and 
phenols were measured. LAI varied from 4 to 
10, leaf angle varied from  30 to 55 degrees, 
chlorophyll content 20 to 44, Phenols were 
high in ILS followed by hybrids/HYVs and 
germplasm.  

Crop Protection

Entomology
Seven entries 	 viz., IET 22989, IET 23894, 
IET 21944, IET 23705, IC NO 578151, VPB 
231 and VPB 232 were resistant to both the 
planthoppers.

Greenhouse study on the competitive ability 	

of both WBPH and BPH indicated that when 
released together, the fecundity of BPH was 
reduced. 

Infestation by BPH and WBPH reduce the total 	

number of panicles and grain yield. 

Two new germplasm accessions 	 viz., IC 462402   
and IC 577036 were identified as resistant to 
gall midge biotype 1. Ex
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Real time validation studies confirmed that NBS-	

LRR for Gm4 in Abhaya and Proline Rich Protein 
3 for Gm8 in Aganni are the candidate genes.

Field evaluation of the back cross inbred lines 	

derived from IR64 X O. glaberimma followed a 
normal distribution for white ear damage by 
yellow stem borer. Cut stem assay with neonate 
larvae in these lines revealed antibiosis as one 
of the mechanisms. 

The leaf area damaged by a single third instar 	

leaffolder larva in 48 h in TN1/W1263 RILs 
followed a normal distribution when screened 
under field conditions. Variation in leaf width 
and larval development was observed in both 
the parents. 

Field trial on the effect of Ek Boond, a wetting 	

agent, on the efficacy of insecticides revealed 
that stem borer damage was significantly 
lower in rynaxypyr and acephate treatments in 
combination with Ek boond compared to the 
same insecticides when applied alone. 

Among four commercial formulations and two 	

extracts of botanicals evaluated under field 
conditions, Multineem 300 ppm (containing 
90.57% neem oil) was found effective in 
reducing yellow stem borer and leaffolder 
damage followed by Neem Ban 300 ppm when 
compared to control. Among the seed powder 
extracts tested,   Neem and Annona caused 
mortality of BPH. Argemone and Annona 
extracts decreased feeding by leaffolder. 

Ecological engineering with flowering plants	  
showed that planting of marigold as a border 
plant on field bunds increased the parasitization 
of hopper eggs by Oligosita sp. as compared to 
gaillardia and bhendi. 

Laboratory studies indicated that honey and 	

flowers of Eclipta as food source increased 
the longevity of Tetrastichus schoenobii, a 
predominant egg parasitoid of yellow stem 
borer.

 Studies on the predatory potential of the 	

coccinellids revealed that adult Harmonia 

octomaculata consumed more BPH nymphs than 
Menochilus sexmaculatus.

In association with IICT, Hyderabad and 	

CPCRI, Kasaragod identified the component 
of sex pheromone of pink stem borer, Sesamia 
inferens as an acetate molecule.  

A binary blend consisting of two acetate 	

molecules when tested against rice leaf folder, 
Cnaphalocrocis medinalis resulted in marginally 
good pheromone trap catches.

Among the five Entomopathogenic Nematodes 	

evaluated against yellow stem borer in small 
scale field experiments, maximum reduction 
(38.2%) in white ears over untreated control 
was observed in case of nematode Metarhabditis 
amsactae isolate (DRR-Ma2).  

Rice root-knot nematode 	 Meloidogyne graminicola 
damage (root galling) was significantly higher 
(41-61%) in un-flooded condition compared 
to the flooded condition at both ambient and 
elevated (40-450C) temperatures. Further, the 
nematode damage was observed to be more 
at ambient temperature compared to that at 
elevated temperature.

Analyses of soil nematode populations revealed 	

that the relative abundance of plant parasitic 
nematodes was low in SRI plots compared to 
the conventional system but the total nematode 
abundance was higher in SRI plots compared 
to the conventional system across different 
nutrient management systems. 

Plant Pathology

Out of 6962 lines which included parents, 	

NILs, RILs, differentials, breeding materials, 
introgression lines and IRBN entries from IRRI, 
803 entries were found to be resistant to blast 
disease.

Nine introgression lines 	 viz., PAU # 547, 549, 
550, 695, 747, 848, 1061, 1077 and 1195 were 
found to have broad spectrum resistance 
against multiple Xoo isolates. Out of these, 
PAU 1061 did not have any of the known major Ex

ec
ut

iv
e 

su
m

m
ar

y



DRR Annual Report 2013-14

xxi

BB resistance genes and may provide a novel 
source of resistance to bacterial blight.

Six backcrossed inbred lines (BILs) out of 120 	

tested viz., BILs # 4B, 5B, 6B, 24B, 25B and 84B 
were found to exhibit high level of resistance to 
rice tungro virus.

Among the different methods of inoculation 	

tested, injection inoculation with conidial 
suspension at the booting stage and then 
keeping the inoculated plants under 80-90% 
RH and 24 0C for 7 days resulted in maximum 
infection and production of smut balls.

On repeated screening, 2 mutant lines, 14 	

introgression lines, 2 elite lines, 1 B line and 
7 tropical japonicas were found promising to 
sheath blight disease. In addition 7 land races 
and one accession of green super rice (GSR 106) 
were found promising to sheath blight.

Six cultures developed through MAS having 	

resistance to blast or blast and bacterial blight 
viz., IET #24164, 24165, 24166, 241 67, 24168 
and 24169 were nominated for in All India 
Coordinated Trials and out of which three 
cultures viz., IET #24164, 24166 and 24167 were 
promoted to AVT 2 NIL trial.

Phenotyping of 260 isolates of 	 Xoo collected 
from different rice growing regions of India 
and categorized them into 22 pathotypes.

The effect of RTV on plant height was not 	

prominent on resistant variety Vikramarya 
and TKM 6 and moderately resistant variety 
IR 20 and IR67406-6-3-2-3 compared to 
susceptible varieties like TN1 and Tapaswini 
when inoculated at 50 DAS. Reduction in 
number of panicles per plant was also found 
less in Vikramarya. Virus inoculated TN1 and 
Tapaswini were the most affected in terms 
of reduction in total number of grains per 
panicle.

Roving survey in false smut affected area in 	

Nalgonda district of Andhra Pradesh revealed 
that the rice variety BPT 5204 was severely 
affected with false smut.

Toxic secondary metabolites from the culture 	

filtrate of Ustilaginoidea virens (false smut 
pathogen) was partially purified and assayed 
with test organism Candida albicans.

A combination product of trifloxystrobin 25% + 	

tebuconazole 50% @ 0.4 g/l was most effective 
in reducing the blast and sheath blight disease 
severity and simultaneously increasing the 
yields. In another study, a combination product 
of mancozeb 68% + tricyclazole 18% was found 
very effective in checking the blast disease. 

Two combination products 	 viz., tetraconazole 
7.46%+azoxystrobin 9.32% (3.0 ml/l of water) 
and mancozeb 68%+hexaconazole 4% WG  
(2-3 ml/l) were found very effective in reducing 
the sheath blight severity.

Three vitamins 	 viz., thiamine hydrochloride, 
pyridoxine hydrochloride and nicotinic 
acid individually at 50 mM concentration 
and combination three vitamins at 10 mM 
concentrations significantly reduced the 
bacterial blight disease severity under field 
condition.

Transfer of Technology

Gender based participation in rice cultivation 	

in selected villages of Tamil Nadu indicated 
that land preparation, irrigation management 
and marketing were undertaken by farmers 
and farm women were involved in pulling 
out seedlings, transplanting, weeding and 
harvesting. In Bihar, women were involved 
mostly in weeding and harvesting. SRI method 
was rated as highly skilful and drudgery prone 
(73.00%) compared to normal transplanting 
(58.00%). The livelihood options were wage 
work as agriculture labour and MGNREGA 
activities.

Sustainability study carried out in the traditional 	

boro rice growing areas of Saharsa district of 
Bihar revealed that the major constraint was 
cold injury in the nursery stage and hot weather 
in the flowering stage of the crop. Varieties 
suitable to both the stress are required. The 
top soil removed from the boro rice fields to Ex
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manufacture bricks is a major constraint to 
sustain the rice production. Farmers need 
subsidy linked credit to install the shallow bore 
well using the bamboo poles. 

Research  survey  on  maximizing the impact of  	

rice   technologies   though  ICT applications. In 
case of Andhra Pradesh, out of 45 information 
needs 12 (26%) were found to be unfelt 
information needs. In case of Karnataka, 
both information and technology needs 
about hybrids, aerobic rice and mechanised 
transplanting were felt by the farmers in FLD 
villages. About 63% of the respondents from 
non-FLD villages were not aware of aerobic rice 
cultivation. 

The yield gaps in irrigated rice ecologies of 3 	

districts of Bihar  was found to be 27%. 

The study on partnerships examined the 	

developments in the basmati rice sector. 
Majority of farmers (about 80%) were aware of 
contract farming processes, respondents were 
willing to enter contract farming with written 
agreement. 

For the year 2013-14, in RKMP the major focus 	

was on awareness and various need based 
additional features were added to the portal. 

In 2013-14, four training programs were 	

planned, organized and evaluated on various 
aspects of Rice Production Technologies. 70 
persons were trained through these trainings.

As part of DRR on farm evaluation programs, 	

DRR technologies like DRRH3 Dhan 39, 
Improved Samba Mahsuri, drum seeder, 
mechanical transplanter, leaf colour chart were 
demonstrated in the farmers fields of Andhra 
Pradesh and Tamil Nadu.

485 FLDs of 1 ha each were demonstrated 	

during the year 2013-14 in 15 states.  

Tribal sub-plan activities were undertaken to 	

enhance the livelihood of the tribal farmers from 
the tribal villages of Amarabad mandal and 
Regadi Mylarum Mandals in Mahabbobnagar 
district and the Korra Thanda of Nalgonda 
district in Andhra Pradesh. 

Seeds of Improved Samba Mahsuri were sent 	

to the KVKs – Gaddipalle, Undi, Kalvacherla, 
Banaganapalli, Guntur, Vijayawada in Andhra 
Pradesh. Overall 1500 demonstrations were 
conducted in the BLB endemic areas of AP and 
Tamil Nadu.  

Overall DRR participated in five agricultural 	

fairs and exhibitions and organized a Farmer’s 
Day in 2013. 
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All   India   Coordinated   Rice   Improvement   
Project (AICRIP)  was  established  in  1965  

by  the  Indian Council  of  Agricultural  Research  
(ICAR)  to  organize national level multi-location 
testing of varieties and other crop  management  
technologies  across  all  rice  growing ecologies 
of the country. In order to meet the objective of 
the technology development and evaluation, the 
AICRIP was elevated as the Directorate of Rice 
Research (DRR) in August 1975 with the added 
mandate of pursuing research on irrigated rice for 
strengthening and stabilizing rice production in 
the country. The Directorate has evolved into an 
efficient and successful program of partnership in 
rice research bringing together more than 300 rice 
researchers from 47 funded and over 100 voluntary 
research centers across the country.

Since 1968, more than 1011 rice varieties 
including 68 hybrids have been released through 
multilocation testing for various agro- ecological 
systems prevalent across the country. 46% of these 

The Mandate
To organize, coordinate and monitor multi-	
location testing at national level to identify 
appropriate varietal and management 
technologies for all the rice ecosystems.

To conduct basic, strategic, applied and 	
anticipatory research in the major thrust areas 
of irrigated rice aimed at enhancement of 
production, productivity and profitability while 
preserving environmental quality.

To initiate, organize, coordinate and monitor 	
research networks relating to problems of 
national and regional importance.

To serve as major centre for exchange of research 	
material and information.

To accelerate the pace of technology transfer 	
through development and adoption of 
innovative extension training models, self 
learning modules, organizing formal training 
courses, frontline demonstrations, exhibitions, 
farmers’ day etc.

To develop linkages with national, international 	
and private organizations for collaborative 
research programmes.

To provide consultancy services and undertake 	

contractual research.

varieties are meant for irrigated areas, 18% for 
rainfed shallow lands, 12% for rainfed uplands, 4% 
for irrigated areas in hills, 4% for deep and semi-
deep water, 4% irrigated saline/alkaline soils, 6% 
for scented rice and rest for the other rice ecologies. 
More than 60 varieties have been developed by the 
Directorate of which 40 are central releases and 
the rest are released in different states. Globally 
19 varieties released through AICRIP are being 
cultivated in 25 other rice growing countries.

Significant Achievements

Eight hybrids and 15 varieties were released 	

during 2013. Central Sub Committee on Crop 
Standards, Notification and Release of Varieties 
(CSCCSN&RV) released 7 hybrids and 8 
varieties, while the State release committees 
released 1 hybrid and 7 varieties in six states. 

40 varietal trials, 1 screening nursery and 5 hybrid 	

rice trials were conducted as 799 experiments at 
120  locations (46 funded, 74 voluntary centers) 
in 27 states and 2 Union Territories in all the 
5 regions of the country. Two hybrids and 27 
elite breeding lines developed at 16 Centres 
and tested for 3 years in AICRIP were found 
promising for various ecosystems. 

Breeder seed production of 220 rice varieties 	

and parental lines of 12 hybrids as per the DAC 
indents was organized at 38 centres.  A total 
production of 555 tonnes of breeder seed was 
achieved against a target of 474 tonnes. 

Among the 42 advanced basmati pyramided 	

lines (BPLs) 6 lines in the background of 
Taroari Basmati and 19 lines in the background 
of Basmati 386 were most promising showing 
resistance to bacterial blight.

Marker data generated from DRR, IARI, TNAU, 	

PAU, along with DUS data was used to identify 
a core set of aromatic germplasm consisting 
of 78 accessions for the first time in aromatic 
rices.

Identified 3 resistant genetic stocks namely 	

RP 5448 derived from TN1/PTB 33 (BPH 
resistance), RP 5435 from Samba Mahsuri/MO1 In
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(WBPH resistance) and RP 5449 from  TN1/
Sinna sivappu (both BPH and WBPH) 

Genotypes 	 viz., GSR 307, GSR 323, GSR 332 
and SM 363 were promising under very low 
phosphorus (1.5 to 2.0 ppm) wherein majority 
of the genotypes failed to survive.

Fe and Zn content were analyzed for the first 	

time with XRF machine at DRR and IETs 23825, 
22624, 23830, 23824, 23833, 23834, 23831, 23829, 
23832 were found promising for zinc.

Five new hybrids DRRH-88, DRRH-89, DRRH-	

90, DRRH-91, DRRH-92 were nominated in 
AICRIP trials. BB resistance gene Xa21 and blast 
gene Pi54 were introgressed into IR 58025B 
following MABB.

13 novel micro RNAs were analysed for their 	

expression and 2 novel miRNAs (miR172e and 
miR157) reported in shoot and root of N22 
cultivar in control and heat stress conditions. 

Introgression line derived from 	 O. glumaepatula 
possesses a major QTL on Chr. 3 for leaf and 
neck blast resistance.

Evaluation of 54 elite genotypes for their 	

response to nitrogen led to the identification of 
31 cultures based on the Grain Yield Efficiency 
Index values.

25 years of study on “Long term soil fertility 	

management in RBCS”, indicated the consistent 
superiority of conjunctive use of 100% RDF + 
5 t FYM/ha compared to inorganic fertilizers 
alone.

Combined use of organics, micronutrients 	

and cytokinins recorded maximum Zn and 
Fe concentration and uptake in both grain 
and straw. The major portion of the absorbed 
micronutrients remained in straw with only 26-
46% being translocated to grain.

Developmental studies of YSB at constant 	

temperature (25±1°C) indicated that the highest 
mortality (47%) of YSB larvae occurred in the 
first instars.

Complete genome sequence of RTSV isolate 	

from southern India (Andhra Pradesh, AP) was 
deciphered and deposited in the NCBI database 
(accession number: KC794785).

Three promising wild rice accessions with high 	

photosynthetic efficiency and tolerant to high 
temperatures were submitted for registration.

Developmental duration decreased with 	

increase in temperature from 15-30oC for each 
stage of BPH, but increased at 32oC indicating 
a nonlinear response at this threshold 
temperature.

The phenotyping and genotyping of >250 	

isolates of Xoo collected from different rice 
growing regions of India was completed and 
categorized them into 22 pathotypes.

Vitamins (Thiamine hydrochloride, Pyridoxine 	

hydrochloride and Nicotinic acid) tested singly 
at 50 mM concentration and combinations of 
three vitamins (at 10 mM each) were highly 
promising in reducing the bacterial blight lesion 
length.

A cafeteria of rice technologies were 	

demonstrated in 485 hectares covering 15 states 
under four major rice ecosystems of the country. 
In total 33 promising technologies have been 
identified from 15 states.

In 2013-2014, four -training programs were 	

planned, organized and evaluated on various 
aspects of Rice Production Technologies 
through which 70 subject matter specialists and 
extension officers were trained. 

Organization 

DRR is an important constituent institute of 
ICAR under direct supervision of the Deputy 
Director General for Crop Sciences. The detailed 
organizational setup of the Directorate is provided 
in its organogram. For fulfilling its mandate 
effectively, DRR is organized into four sections 
and ten units along with centralized service 
wings and administration. AICRIP  activities  are  
integrated  into  the mandate with senior most 
scientists of each discipline acting as  the  PIs  of  
the  programme. There are 47 funded (see figure 
and table) and more than 105 voluntary centers In
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Management  Committee  while the progress 
is critically evaluated once in five years by the 
Quinquennial Review Committee.

involved in rice research activities. Research  and  
institutional activities  are  planned  and  guided  
by  Research Advisory Committee   and  Institute  

S. No. Center
1 Aduthurai
2 Agarthala
3 Bankura
4 Brahmavar
5 Chatha
6 Chinsurah
7 Chiplima
8 Coimbatore
9 Faizabad
10 Gangavati
11 Ghaghraghat
12 Jagdalpur
13 Jeypore
14 Kanpur
15 Karimganj
16 Karjat
17 Kaul
18 Khudwani
19 Kohima
20 Kota
21 Ludhiana
22 Malan
23 Mandya
24 Maruteru

S. No. Center
25 Moncompu
26 Mugad
27 Nagina
28 Navasari
29 Nawagam
30 Pantnagar
31 Patna
32 Pattambi
33 Pondicherry
34 Ponnampet
35 Pusa
36 Raipur
37 Rajendranagar
38 Ranchi
39 Rewa
40 Sabour
41 Sakoli
42 Titabar
43 Tuljapur
44 Upper shillong
45 Varanasi
46 Wangbal
47 Warangal
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13 foreign journals. The significant achievements 
of the directorate are exhibited through a state of 
the art museum.

Infrastructure

The Directorate is equipped with state of the art 
facilities such as fully equipped laboratories for all 
departments, temperature controlled greenhouses, 
net-houses, growth chambers, screening nursery 
beds, containment transgenic poly-houses and 
heat tunnels. Field facilities include a well laid 
out experimental farms at Rajendranagar (20 ha) 

and Ramachandrapuram (40 ha) with a wild rice 
garden and pollination chambers. 

A centrally air conditioned auditorium with 350 
seating capacity, seminar halls, guest house and 
hostel facilities for imparting training and to 

disseminate information using latest multi-media 
and ICT tools. The Central library of the institute 
is a fully digitized with over 4,654 books, 6,500 
bound volumes and subscribes to 55 Indian and 

The Staff  

Cadre Sanctioned Filled Vacant
 Scientific 71 54 17
Technical 53 43 10
Administrative 32 27 5
Supporting 17 17 -
Total 174 142 32

Budget Allocation  (Rupees in lakhs) 

Item
2013-14 (Plan) 2013-14 (Non-Plan)

Outlay Expen-
diture

Outlay Expendi-
ture

DRR, 
Hyderabad

390.00 384.98 2182.30 2122.80

AICRIP 2595.00 2276.56 - -
Total 2985.00 2661.54 2182.30 2122.80

Weather and Crop Season

The Indian meteorological department (IMD) 
reported that the rainfall for the season (June-
September, 2013) was 106 % of its long period 
average (LPA). Seasonal rainfall was 109% of its 
LPA over Northwest, 123% over Central, 115% 
over southern Peninsula and 72% of its LPA 
over Northeast (NE) India. Out of the total 36 
meteorological subdivisions, 14 subdivisions 
constituting 48% of the total area of the country 
received excess seasonal rainfall, 16 subdivisions 
(38% of the total area of the country) received normal 
seasonal rainfall and the remaining 6 subdivisions 
(14% of the total area of the country) received 
deficient rainfall. Monthly rainfall over the country 
as a whole was 132% of LPA in June, 106% of LPA 
in July, 98% of LPA in August and 86% of LPA 
in September. Out of the total of 641 districts, 100 
were affected by moderate meteorological drought 
(seasonal rainfall deficiency of 26% to 50%), while 
39 were affected by severe meteorological drought 
(seasonal rainfall deficiency of 51% to 99%).
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Research  Achievements-AICRIP
 Coordinated Research

 Crop Improvement
New Varieties and Hybrids released

Crop Production
 Agronomy
 Soil Science
 Plant Physiology
Crop Protection

Entomology
Pathology

Transfer of Technology
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All India Coordinated Rice Improvement Programme (AICRIP)

Crop Improvement

New Varieties and Hybrids released.

Eight hybrids and 15 varieties were released 
during 2013. Central Sub Committee on Crop 
Standards, Notification and Release of Varieties 
(CSCCSN &RV) released 7 hybrids and 8 varieties  
which include 27P52, 27P 63, KPH-199, KPH 371, 
US 305, US314, VNR 2375 Plus (hybrids), CR Dhan 
201, CR Dhan 202, CR Dhan 304, CR Dhan 305, CR 
Dhan 407, CR Dhan 505 and Pusa Basmati 1509 
(varieties) and Pusa 6. State release committees 
released 1 hybrid, ARRH 7434  in Chhattisgarh and 
7 varieties viz., GAR 1 in Gujarat, Palam Lal Dhan 
1 in Himachal Pradesh, Birsa Vikas Dhan 11A,  
Birsa Vikas Dhan 203,  Birsa Vikas Sugandh 1 in 

S. No Variety Name IET 
No.

Designation Cross  
Combination

FD (days) Eco Sys. Grain 
Type

Yield 
(kg/ha)

Reaction to 
pests

Central Releases
1. 27P52 21433 -- R 871F/R 860 105 IRM MS 5700 --
2. 27P 63 21832 -- R  909F/R 915 103 IRM MS 5700
3. KPH-199 21825 KCMS-1017A/ 

KPGOS-516
98 IRME MS 6700 MR- Bl

4. KPH 371 21794 KCMS 1090A/ 
KPGOS 503

96 IRME MS 6300 MR-Bl.

5. US 305 21827 F 3 2 7 4 - 4 A / 
M4582R

100 IRM MS 6500 --

6. US314 21777 F11/M4318 89 IRE MS 5000
7. VNR 2375 Plus 21423 VNR 203 VNR-F02/ 

VNR –RB 244
103 IRM MS 5800

8. CR Dhan 201 21294 CR2721-81-3 IR 72022-46-2-
3-2/IRRI 105

85 ARB LS 3800

9. CR Dhan 202 21917 CR 2715-13-
IR 84899

IRRI 148 / IR 
78877-208-B-1-1

85 ARB SB 3800

10. CR Dhan 304 22117 CR 2644-2-6-
4-3-2

Tapaswini / 
IET 16611

100 IRME SB 4800 R-GM

11. CR Dhan 305 21287 CR 2706 IR 770-B-34-3 / 
IRRI 123

95 RUP LS 4800 MR- WBPH, 
BPH, Bl ,

12. CR Dhan 407 21974 CR 2459-12-8 Swarna / IR 64 120 RSL LB 5200
13. CR Dhan 505 21719 CR 2682-4-2-

2-2-1
CRLC 899 / 
AC.38606

136 DW MS 3500

14. Pusa Bas 1509 21960 Pusa 1509-
03-3-9-5

Pusa 1301 / 
Pusa Bas 1121

93 SCR ELS 4250 R-Bl

15. Pusa Bas 1612 22290 Pusa 1612- 
07-6-5

PS 5/C 101A51 
// PS 5*2/ PS 5 
/ Tetep// PS5*2

96 SCR ELS 5000 R-Bl

Jharkhand, PDKV Kisan in Maharashtra and TPS 
5 in Tamil Nadu. These HYVs were recommended 
for rainfed upland (4), shallow land (1), deep water 
(1), irrigated (10), aerobic (2), basmati areas (2), 
aromatic short grain growing areas (2), irrigated 
hilly areas (2). Many of these releases are resistant/
moderately resistant to biotic stresses.

Pusa 1509

R
es

ea
rc

h 
 A

ch
ie

ve
m

en
ts

-A
IC

R
IP

R
es

ea
rc

h 
 A

ch
ie

ve
m

en
ts

-A
IC

R
IP



DRR Annual Report 2013-14

10

S. No Variety Name IET 
No.

Designation Cross  
Combination

FD (days) Eco Sys. Grain 
Type

Yield 
(kg/ha)

Reaction to 
pests

States Releases 
Gujarat

16 GAR-1 21276 NWGR 3108 Narmada //  
IET 14708 /  
18-1-5-1-4-3

103 SCR MS 3550

Chhattisgarh
17 ARRH 7434 20734 Ankur 7434 OS/CA-3 x DR-

70023R
99 IRM LS 6500

Himachal Pradesh
18 Palam Lal 

Dhan 1 (Im-
proved Begmi)

22286 HPR 2720 Pure line selec-
tion from IC 
455333

98 HRIR MS 4000 R-Bl

Jharkhand
19 Birsa Vikas 

Dhan 111
19848  BAU GVT 

434-06
Azuchena/ 
Kalinga111/ / 
Kalinga 111

65 RUP LS 2000-
2500

MR-BL, BS, 
SB

20 Birsa Vikas 
Dhan 203

19896  BAU GVT 
406-99

IR 64 / Kalinga 
3

90 RUP LS 4000-
4500

MR- BL, 
BLB, BS, SB

21 Birsa Vikas 
Sugandh 1

18941  Sugandh 1 Irradiation in 
PB 1

95 SCR LS 4000-
4500

MR-BL, BS, 
SB

Maharashtra
22 PDKV Kisan 20880 SKL-22-39-

31-25-31-34
SKL 6-1-23 / 

SYE 3-17
100-105 IRE MS 4349 MR- BL, 

BLB,GM
Tamil Nadu

23 TPS 5 22808 TP 08010 ASD 16/ADT 
37

88 RUP SB 6300 MR- BL, 
GLH, SB

Coordinated varietal testing

During this year 40 varietal trials, 1 screening 
nursery and 5 hybrid rice trials were conducted 
as 799 experiments at 120  locations (46 funded, 
74 voluntary centers) in 27 states and 2 Union 
Territories in all the 5 regions of the country. 
Hybrid rice experiments were also conducted 
by 14 private seed companies. The 45 trials were 
constituted with 1116 entries including 156 checks 
and 104 experimental hybrids. In addition, 12 
INGER nurseries involving 572 entries were tested 
at 100 centers. Two hybrids and 27 elite breeding 
lines developed at 16 Centres and tested for 3 
years in AICRIP were found promising for various 
ecosystems (Appendix 1) like direct seeded upland 
situation, transplanted irrigated conditions, 
coastal saline soils, traditional basmati growing 
areas,  irrigated and upland hilly areas and aerobic 
situation.

INGER Observational Nurseries 
In order to disseminate elite breeding lines and 
varieties developed in different countries, provide 
opportunities for free exchange of diverse rice 
germplasm and also to strengthen effective linkages 
among various national and international rice 
improvement programmes; 12 IRRI coordinated 
INGER Observational Nurseries were evaluated 
during 2013. A total of 572 elite rice lines of 
different nurseries were evaluated at 93 locations. 
Based on yield, resistance/tolerance to biotic 
stresses, maturity duration and overall phenotypic 
acceptability under respective situations promising 
lines were identified in different trials. 
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Nursery Promising lines

1 International Irrigated Rice 
Observational Nurseries (IIRON)

Module-1: IR 06A181, IR 07A234, IR 07A253, IR 10A134, IR 10N237

Module -2: IR 05N304, IR 09N142, IR 09N247, IR 10F290, MRQ 50

2 International Rainfed Lowland Rice 
Observational Nursery (IRLON)

08FAN2, IRRI 163, IR 09L261, IR 10L357, IR 11F190

3 International Upland Rice 
Observational Nursery (IURON)

IR 10L240, IR 08L152, IR 10L398, IR 09L179, UPL RI-7

4 International Temperate Rice Ob-
servational Nursery (IRTON)

Milyang 23, IRRI 102, GZ 8450-19-6-5-3

5 Green Super Rice (GSR) GSR-IRLL: HHZ 8-SAL9-DT2-Y2, HHZ 5-DT20-DT3-Y2, SACG 4, 
Huanghuazhan, Weed Tolerant Rice 1
GSR-RFLL: HHZ 5-Y4-SAL1-Y1, HHZ 8-SAL12-Y2-DT1, IRRI 119, 
HHZ 11-Y10-DT3-Y3, D4098

6 International Rice Soil Stress 
Tolerance Nurseries (IRSSTN)

Module-1: IR 85920-11-2-1-AJY1-3-B, IR 87938-1-1-2-1-B, IR 88320-B-
AJY1-B, 011 IR 87938-1-1-1-3-B and IR 55179-3B-11-3

Module-2: IR 66946-3R-178-1-1(FL 478), IR 84107-2-B-AJY1-1-3-AJY1-
2-B,  IR 11T182

7 International Rice Blast Nursery 
(IRBN)

IR 77186-148-3-4-3, IR 06A145, IR 06A148, IR 10A121, IR 10A231

8 International Rice Bacterial Blight 
Nursery (IRBBN)

IR-BB58, IR-BB59, IR-BB64, IR-BB65, IR-BB66

9 International Rice Brown Plant 
Hopper Nursery (IRBPHN)

PTB 33, Rathu Heenati (ACC 11730), IR 78119-24-1-2-2-2, IR 13540-56-
3-2-1, Sinna Sivappu (ACC 15444)

National Seed Project and Breeder Seed Pro-
duction

Breeder seed production of rice varieties and 
parental lines of rice hybrids as per the DAC indents 
was organized at 38 centres across the country, 
involving 220 varieties and parental lines of 12 
rice hybrids. A total production of 5552.00 quintals 
of breeder seed was achieved against a target 
of 4744.00 quintals. At DRR centre, 12 varieties 
and parental lines of DRRH-2 and DRRH-3 were 
included in breeder seed production with a total 
production of 190.00 quintals against the target of 
100.50 quintals (Appendix 2). The nucleus seed of 
26 DRR varieties was also multiplied.
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Crop Production
Agronomy
During the year 2013, a total of 251 experiments 
were conducted at 55 locations under AICRIP 
Agronomy Programme during both Kharif and 
Rabi seasons. Salient findings of these experiments 
include:

Response of Rice Cultures to Nitrogen
Evaluation of 54 elite genotypes for their response 
to nitrogen led to the identification of 31 cultures 
based on the Grain Yield Efficiency Index values 
(GYEI values higher than 1) belonging to 14 
different groups which are promising, stable and 
efficient genotypes. The 4 efficient genotypes 
were identified based on the mean per cent yield 
reduction in 50% RDN and also cultures recording 
higher grain yield over the mean of the cultures 
at N 50. Identified 4 nitrogen efficient genotypes 
viz., IET 22283 (MH-Irrigated), IET 22763 and IET 
22764 (E-TP), IET 22704 (Aerobic-dry seeded) 
which were promising and performed well under 
reduced ‘N’ application.

Cultural Management
Rainfed rice yields can be increased with  integration 
of organic manures (5 t FYM / 2 t vermicompost) 
with 75% RDF (Parbani and Jagdalpur) or 20 kg S 
to RDF (Hazaribagh) and Uradbean intercropped 
rice in 4:2 ratio (Parbani, Jagadalpur and Tuljapur) 
or soybean intercropped rice 4:2 ratio at Ranchi.

In aerobic rice situation, optimum date of sowing 
for higher yield varied with location from 1st 
fortnight of June (Rajendranagar -7 June to Ranchi 
-26 June). Among the varieties tested, MTU 1001 
and MTU 1010 (Rajendranagar), DRRH 3 and PA 
837 (Ghaghraghat), PA-837 (Kota, Chatha and 
Hazaribagh), Savanah and PA-6129 (Ludhiana), 
Dandi (Nawagam), Parag, Avish and Prabhava 
(Parbhani), PA 6444 (Pusa), Arize Tej and DRRH 3 
(Ranchi), MY1001, DRRH 3 and PAC 837 (Sabour) 
and HPR 2143 (Malan) are promising.  Further, 
optimum seed rate for aerobic rice for higher 
productivity varied from 15 kg/ha (Bankura 
and Varanasi) to 35 kg/ha (Gaghraghat, Kota, 

Vadgaon and Hazaribagh). Among the varieties 
tested, hybrids out yielded the varieties at all the 
locations.

In SRI, use of 10-day old seedlings and optimum 
spacing were found effective in increasing grain 
yield.  SRI method recorded higher grain yield (16%) 
over direct seeded rice with SRI principles (DSRI) 
and traditional transplanted rice. Slightly modified 
SRI (SMSRI) and DSRI proving as productive as 
manual transplanted rice and reducing drudgery 
and transplanting costs significantly. 

Weed Management
Integrated  Weed management in aerobic rice 
was possible with  Pendimethalin @ 1 kg a.i./
ha  or Butachlor @ 1.5 kg a.i/ha at 3-4 DAS 
with Bispyribac Sodium 35 g at 15-20 DAS or 
Chlorimuron + Metsulfuronmethyl 40 g a.i./ha at 
25-30 DAS which  reduced weed menace and thus 
helped in realizing higher grain yields in aerobic 
situation.

Weed management trials in transplanted 
rice indicated the application of combination 
herbicides, flucetosulfuron @ 25 g a.i/ha followed 
by Bispyribac sodium @ 20 or 25 g a.i /ha were 
effective. For direct seeded rice, flucetosulfuron 
@ 20 or 25 g a.i. /ha or sequential application of 
flucetosulfuron @ 20 or 25 g a.i. /ha followed by 
Bispyribac sodium @ 25 g a.i/ha found effective 
depending on the weed  intensity, emergence, soil 
type and duration of the variety. IPM significantly 
reduced the weed biomass and enhanced the grain 
yield in transplanted rice at various locations (a 
collaborative trial). 

Rice based Cropping Systems
In rice-based systems, soil application of organic 
manure + NPK + micro-nutrients recorded higher 
grain yields as compared to NPK alone suggesting 
judicious application of organic manure (in 
conjunction with NPK and micro-nutrients) 
in system approach. Impacts of conservation 
agriculture on rice based cropping systems revealed 
that at most of the locations, rice crop yield was R
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reduced with adoption of Zero tillage (ZT). Rice 
hybrids produced higher yield than varieties. 

Soil Science

The soil science coordinated program 10 trials 
were conducted during Kharif and Rabi 2013 in 15 
locations representing typical soil and crop systems 
of important rice growing regions. Salient findings 
of these trials were summarized hereunder:

Long term soil fertility management in rice 
based cropping systems

25 years of study on “Long term soil fertility 
management in RBCS”, indicated the consistent 
superiority of conjunctive use of 100% RDF + 5t 
FYM/ha compared to inorganic fertilizers alone, 
INM/complete organics at Mandya, Maruteru 
and Titabar. Linear trends of rice productivity over 
25 years indicated near stable to slightly negative 
growth rate at Maruteru; improved growth at 
Titabar and a negative growth rate at Mandya with  
current RDF and a positive growth of about 100 
kg/ ha/year at  all  locations with a supplementary 
dose of 5 t FYM/PM along with RDF.  

Yield gap assessment and bridging the gap 
through site specific integrated nutrient 
management in rice in farmers’ fields.   

On the basis of realistic assessment of soil fertility 
and its variability for realizing site specific yield 
targets, rice productivity with recommended 
fertilizer practice was higher at Titabar (4.4 –5.6 t/
ha) and Mandya (2.94 – 6.81 t/ha)  compared to 
farmers’ fertilizer practices. Validation of previous 
year’s SSNM recommendations increased the 
yields over farmers’ fertilizer practices and also 
the existing RDF, indicating the importance of 
location and site specific input management for 
sustaining soil and crop productivity.

Management of micronutrients in rice based 
cropping system in sodic, acid and neutral 
soils.
Gypsum application increased grain yields by 
11.3% while organic fertilization in combination 
with recommended fertilizers (macronutrient 
and micronutrient) increased grain yields by 

19.6% over control in sodic soils of Kanpur.  In 
acid soils of Ranchi, supplementation of NPK and 
micronutrients along with organic manure like 
FYM resulted in marginal increases in rice yields. 

Screening of rice germplasm for high iron 
and zinc contents

Screening of about 160 cultures including 21 
common entries at 10 locations revealed strong 
interaction effects of genotypes and locations for 
both Fe and Zn content. Cultures Aghonibora 
and Vasumati were found consistently promising 
for accumulation of both Fe and Zn at different 
locations.

Nutrient and water requirement for aerobic 
rice cultivation

Productivity of water ranged from 2.0-3.0 and 
0.9-1.6 kg grain/ha mm water at Kanpur and 
Mandya, respectively. The per cent saving in 
water requirement with 100 and 75% Cumulative 
pan evaporation (CPE) irrigation ranged from 27.7 
to 54.1 at Kanpur and 29.9 to 57.2 at Mandya over 
150% CPE. Irrigation equivalent to 75% of CPE 
appeared to be optimum for aerobic rice system 
saving about 26% irrigation water at Kanpur and 
30% at Mandya over 150% CPE. 

Nutrient use efficiency and soil productivity 
in early and late sown rice

To assess rice productivity and nutrient use 
efficiency due to changing crop calendar, higher 
productivity was recorded with early planting over 
optimum planting time at Karaikal, Khudwani 
and Maruteru by 24, 10 and 9%, respectively and 
delayed planting resulted in yield reduction by 
about 13-40% at all the centres.

Screening of genotypes suitable for acid soils 
and related nutritional constraints

Evaluation of genotypes for tolerance to soil acidity 
revealed location and genotype specific response 
to liming and fertilizer regimes.  IET 22218 (NP 
218), Varadhan and 27P-63 at Moncompu, Jarava, 
RP-Bio-226 and Dhanrasi at Ranchi, Prafulla, R
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Aghonibora and SS-3 at Titabar were identified as 
promising cultures.

Nutrient requirement of recently released 
varieties and hybrids of different duration 
groups

Study on nutrient requirement of recently released 
varieties and hybrids indicated that the test 
genotypes accumulated nutrients differentially 
reflecting broadly the influence of environment. 
Nutrient requirement in general varied from 12.7 – 
34.7 kg N, 3.51-17.56 kg P2O5 and 11.1 – 28.7 kg K2O 
per ton of grain production. Nutrient requirement 
for hybrids was less compared to HYVs at Maruteru 
and was more at DRR, Chinsurah and Faizabad. 

Studies on partitioning of zinc and iron in 
rice and prospects of enrichment

Combined use of organics, micronutrients 
and cytokinin recorded maximum Zn and Fe 
concentration and uptake in both grain and straw. 
The major portion of the absorbed micronutrients 
remained in straw with only 26-46% being 
translocated to grain.

Sustaining soil and crop productivity under 
different rice production systems. 

Transplanted rice recorded maximum rice 
productivity at Jagtial showing its superiority over 
direct seeded rice and aerobic rice by 68 and 180%, 
respectively. Whereas, at Mandya, transplanted 
and direct seeded rice were at par and superior to 
aerobic rice by 52 and 21%, respectively. Among 
the nutrient sources, maximum uptake was 
recorded with 100 % RDF+ 50 % organics followed 
by 100 % RDF. Though nutrient uptake was 

comparatively less in direct sown and aerobic rice 
than transplanted rice, the nutrient use efficiency 
was better in case of direct sown and aerobic rice. 

Plant Physiology

Photothermic indexing and Radiation use effi-
ciency of genotypes.

20 rice cultures were evaluated for photothermic 
indexing and RUE (Radiation Use Efficiency) 
under early and normal sown situations at 9 
locations. IET 20924, DRRH-3, IET 22580, IET 
22569, IET 22218 and NS-5 had requisite regimes 
of cumulative nycto period and cumulative degree 
days with superior RUE.   

Hybrids need higher dose of silicon as compared to 
the varieties is evident from the internal leaf silicilic 
acid content. Application of silicon solubilizers at 
Cuttack, Titabar (sandy or silty clay soils), Pattambi 
(sandy loam soil) and Coimbatore (clay soil) was 
found to improve general crop health.    

Grain yield, Dry matter heat susceptibility index 
(DMHSI), Grain weight heat susceptibility index 
(GWHSI) and spikelet sterility reductions were 
lower in Sasyasree, IET 22116 and IET 21404 
cultures under heat stress (>7°C) at Pattambi 
centre. 

10 rice cultures evaluated for seedling response 
to multiple abiotic stresses revealed severe root 
growth inhibition under anaerobic stress. The 
severity of the stress were in the following order 
from severe inhibition of germination, root and 
shoot lengths and seed vigour for Anaerobic, Cold, 
NaCl and water stresses respectively.  
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Crop Protection
Entomology
All   India   Coordinated   Entomology   Programme 
2013 comprised of 369 experiments under 7 major 
trials which were conducted at 41 locations (34 
funded + 7 voluntary) in 22 states and one Union 
territory. Significant findings of these studies are 
given below:

Host plant resistance
Host plant resistance studies comprised of even 
screening experiments involving 1765 entries 
which included 1070 pre-breeding lines & 
varieties, 117 hybrids, 440 germplasm accessions, 
59 donors and 79 checks. These entries were 
evaluated against 14 insect pests in 210 valid tests 
(52 greenhouse reactions +158 field reactions). 
These reactions identified 64 entries (3.6% of the 
tested) as promising against various insect pests. 
Of these promising materials, 5 entries were under 
retesting.

Insect biotype studies:

Under Gall Midge Biotype Trial (GMBT), reaction 
of 17 differentials carrying 11 known genes and 
those with unknown genes and checks were tested 
against 6 designated biotypes and 3 populations 
of gall midge. The study indicated that Gm1, Gm8 
and Gm3 are the effective genes across the tested 
biotypes and populations of gall midge, except at 
Pattambi.  Variation in the virulence composition 
of gall midge populations monitored in Gall 
Midge Population Monitoring trial (GMPM) trial 
highlighted the development of virulence against 
Gm8, Gm4 and gm3 genes at Pattambi and Gm11 
gene at Ragolu. A set of 16 differentials evaluated 
across 7 locations under Planthopper Special 
Screening trial (PHSS) revealed that PTB 33 and 
RP 2068-18-3-5 were promising in all the seven 
tests against BPH.

Promising entries identified against each insect pest in screening trials

Pest Trial Promising entries
Plant  
hoppers

PHS,
GEMP,
MRST,
NSN 

CR 3006-8-2, IR 65482-7-216-1-2-B, RP Bio 4919-501, CR 2711-149, KAUM 179-1, KAUM 179-2, KAUM 
182-1, IET Nos 23118, 22486, 23073, 23110, 23083, 23101, 23132, 23130, IET Nos 23887, 23888, 23919, 
23921, 23939, 23612, 23613, 23175, 23874, 23875, IET 24158, KAUM 166-2, RP Bio 4918-236, RP Bio 
4918-221 (S), RP Bio 4918-228(S), IC  Nos  463924,  578140, 578142, 578916, 578920, IC 577285, 464186, 
578151 & Dhanrasi

Gall 
midge

GMS, GMSS,
MRST,
NSN

CORG 24, JGL 19618, CORG 15, KNM 113, KNM 563, SKL-3-22-19-31-55-11, NP 3113-7, KNM 134, 
KNM 489, KNM 539,KNM 557, KNM 637, IC 462402, IC 577036, CB-07-540, SB143, SB 319, DRR H2, 
RP Bio 4918-236, RP BIO 4918-221(S), PTB 33, IET No.s 23185, 23411, 23421,22764, 23459, 23464, 
23383, 23913, 23972, 23525, 24159 

Stem  
borer

GEMP, MRST,
NSN

IC Nos 463445, 577293, 577566, 578116, 578672 , 463175, 466430, 578996, KAUM 166-2,  RP Bio 4918-
142, RP Bio 4918-24K, 4918-228(S), RP Bio 4919-50-13, IET No.s 23004, 23009, 23185,  23308,  22894, 
22568, 23431,  23440, 22752, 22763, 22777, 22289, 23459, 23081, 23088, 23118, 23073, 23919, 23600, 
23604, 23574, 23589, 23839, 24007,  23961, 21936, 23923, 23935, 23003,  24083, 24114 & Jalmagna   at one 
or more tested locations.

Leaf 
folder 

LFST, GEMP, 
MRST, NSN 

W 1263, LF 293, Anjali, RP 4645-688, LF 270, TKM 6, SB 436, IC 114978 & CSR 23, IC Nos 462271, 
578136, 578912, 578942, 578943 & 579029, IET No. 23604, 24062, 24071, 24114, NSN-H-03, NSN-H-05, 
NSN-H-06, NSN-H-08, NSN-H-43, NSN-H-47 

Multiple 
pests

GEMP IC 463924, 462407, 463445, 578116, 578148, 578406, 
MRST RP Bio 4918-236, RP Bio  4918-228(S)  & DRRH-2  
NSN -1 IET No.s 23185, 23118, 23073, 22989, 23081, 23440, 22752, 22486, 23009, 22565, 23083, 23132, 23078, 

23004, Jalmagna (NC), Salivahana
NSN-2 IET No.s 23919, 23939, 23620
NSN H HPR 2143, IET No.s 22281, 22283, 22974, 23536, 23537, 23524, 23525, 23526
NHSN IET No.s24111, 24159, 24131, 24149, 24151
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Chemical control studies 

Insecticide Evaluation Trial (IET) was carried 
out at 35 locations revealed that the impact of Ek 
boond, a non ionic wetting agent was evident only 
in case of acephate treatment against white backed 
planthopper and green leafhopper.  Dinotefuran 
with Ek boond yielded the highest and was on 
par with rynaxypyr with and without Ek boond. 
Rynaxypyr treatment was effective against stem 
borer and leaf folder. Dinotefuran was effective 
against planthoppers and leafhoppers. Pesticide 
Compatibility Trial (PCT) was carried out with 
the objective of evaluating the compatibility of 
newer insecticide and fungicide formulations at 22 
centres revealed that there was no adverse effect 
on the efficacy of either the combination product of 
flubendamide plus buprofezin or sutathion when 
applied with either hexaconazole or tricyclazole 
or vice versa, confirming the compatibility of the 
chemicals when used as tank mix in the field.

Ecological studies 

Influence of Rice Cultivation methods on insect 
Pest incidence (IRCP) trial conducted at 5 locations 
revealed significantly low dead heart damage  
and  BPH incidence in direct seeded rice as 
compared to normal method. Leaf folder damage 
was significantly high in direct seeded rice while 
hispa, whorl maggot and gundhi bug damage 
was high in normal method of planting . In the 
trial on selective mechanization for enhancing 
productivity and profitability of rice cultivation, 
BPH incidence was above ETL in all the four 
methods of rice cultivation. BPH incidence was 
significantly low in drum seeding as compared 
to other methods. Effect of planting dates on 
insect pest incidence (EPDP) trial conducted at 18 
locations indicated higher white ear incidence in 
early planting and more gundhi bug numbers in 
late planting. BPH and GLH population was more 
in normal planting. 

Biocontrol and biodiversity studies

Monitoring of Pest species and Natural Enemies 
(MPNE) revealed the presence of five species of 
stem borer distributed over 15 locations with YSB 

being dominant in 12 locations. The YSB  egg mass 
parasitisation ranged from 20.8% to 100% while 
the egg parasitisation varied from 9.13 to 100 % at 
various locations. Mixed populations of BPH and 
WBPH were found across locations. Ecological 
Engineering for Planthopper Management (EEPM) 
was taken up in six locations with a combination 
of non pesticidal interventions such as organic 
manuring, alleyways, spacing management, water 
management and growing of flowering plants on 
bunds to increase the fitness of natural biological 
control agents. Such interventions increased the 
natural enemy populations like mirids, spiders 
and coccinellids and increased egg parasitisation 
of planthoppers across the locations.

Integrated pest management studies

Yield Loss Estimation Trial (YLET) was conducted 
at seven locations for two target pests viz., stem 
borer and leaf folder. Regression analysis revealed 
a significant negative relation between white ears 
and grain yield at five locations in augmented 
plots and two locations in natural infestation 
plots. A significant positive relation was observed 
at Aduthurai (r2 = 0.7449). Integrated Pest 
Management special trial (IPMs) was conducted at 
10 locations in a farmer participatory mode for a 
holistic management of insects pests, diseases and 
weeds.  The insect pest incidence,  disease progress 
curve (AUDPC)  of  leaf  blast,  neck  blast,  bacterial 
blight and sheath blight  and weed population and 
weed biomass was low across locations  in IPM 
plots with higher yields as compared to farmers 
practice with a favourable B:C ratio.  Population 
dynamics of major insect pests assessed through 
light trap catches was reported from 27 centres 
across the country. YSB, BPH, WBPH, gall midge, 
leaffolder and GLH were reported from more than 
15 centres in addition to other minor pests and few 
natural enemies.

Plant Pathology

All India coordinated Plant Pathology trials 
consisted of 15 trials consisting of host plant 
resistance against major rice diseases, monitoring 
of field virulences of blast and bacterial blight 
pathogens, disease observation nursery and R
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chemical control trials. The trials were conducted 
in 51 hot spot locations across the country. The 
trials on host plant resistance consisted of five 
nurseries comprising of 1135 entries. In addition, 
400 germplasm accessions were evaluated for 
major rice diseases in different hot spot locations. 

Host plant resistance against major rice 
diseases

A total of 1135 test entries from five different 
screening nurseries viz., NSN1 (185 entries), NSN2 
(600 entries), NSN-Hills (66 entries), NHSN (125 
entries) and DSN (159 entries) were evaluated for 
major rice diseases viz., blast, neck blast, brown 
spot, sheath blight, sheath rot, bacterial blight and 
rice tungro diseases at different hot spot locations 
across India. The total number of promising entries 
in different nurseries was 53 for leaf blast, 59 for 
neck blast, 62 for sheath blight, 41 for brown spot, 
38 for sheath rot, 56 for bacterial blight and 35 for 
rice tungro virus. Out of 400 germplasm evaluated, 
the number of promising entries were 12 each for 
blast and rice tungro, 6 each for sheath blight and 
brown spot and 13 for bacterial blight. Some of 
the highly promising entries are presented in the 
following table.

Highly promising entries against different diseases

Disease Promising entries
Leaf Blast IET # 22876, 23345, 23270, 23324, 23333 and 23446 in NSN 1; 23040, 23908, 23646, 24003 and 23826 in NSN 2; 

22984, 23519, 22960 and 23523 in NSN-Hills; 24141, 24163 and 24150 in NHSN; IET 22243, DRR-BL-31-1, GSR 
225, RP-Bio patho-3 and GSR 216 in DSN

Neck blast IET # 23101, 23088, 23270, 22913 and 21261 in NSN 1; 23922, 23139, 23919 and 23619 in NSN 2; 23528, 23529 
and 22978 in NSN-Hills; 24151, 24111, 24150 and 24130 in NHSN; DRR -BL-155-1, DRR-BL-295-2, RP-Patho 
-10, RP-Patho -11, DRR-BL-155-2, DRR-BL-257-1 and IET 22168 in DSN

Sheath 
Blight

IET # 22302, 22769, 23010, 22986 and 22994 in NSN 1; 23932, 23050, 23614 and 22664 in NSN 2; 22281, 22296, 
23518 and 22955 in NSN-Hills; 24145 and 24127 in NHSN; RP-Patho -11 and IET 20884 in DSN

Brown Spot IET # 22764, 22768, 22752, 23471 and 22568 in NSN 1;  23658, 23049 and 23856 in NSN 2; 23533 and 23532 in 
NSN-Hills; 24116, 24110 and 24109 in NHSN; VL 31630 and VL 31545 in DSN

Sheath Rot IET # 23009, 23231, 23270 and 23088 in NSN 1; 23582, 23585 and 23737 in NSN 2; 24109, 24074 and 24081 in 
NHSN; IET 22128 and RP-Patho-8 in DSN

BB IET # 23083, 23235, 23224 and 22878 in NSN 1; 23718, 23774, 23772 and 23957 in NSN 2; 23535, 23533 and 22291 
in NSN-Hills; 24118, 24104 and 24082 in NHSN; IET 22226, IET 22486, IET 21009 and CB09 127 in DSN

RTV IET # 23480, 23275 and 23110 in NSN 1; 23241, 23897, 23659 and 23698 in NSN 2; 24088 and 24145 in NHSN; 
CB 06 -124 RTD and IET 22715 in DSN

Promising entries in Germplasm Screening 
Nursery

Disease Promising entries
Leaf Blast IC # 577329, 464126, 463845, 466619, 

577482 and 466603
Sheath 
Blight

IC # 466619, 578035, 579011 and 577755

Brown Spot IC # 462250, 578726, 578963 and 579036
BB IC # 463162, 577483 and 463221

Monitoring of field virulences: Pyricularia 
grisea

The trial was conducted at 25 hot spot locations 
across India on a set of differentials. Cluster analysis 
of data from these locations categorized the blast 
pathogens into 6 major groups. The isolates from 
Upper Shillong, CRRI, Lonavla and Mugad were 
found to exhibit MS reaction on IR 64 indicating a 
shift in virulence of the pathogen at these locations. 
The isolates from Gangavathi, Ranchi, Pattambi 
and Rajendranagar formed different cluster. 

Monitoring of field virulences: Xanthomonas 
oryzae pv. oryzae 

The trial was conducted at 22 different hot 
spot locations across the country using 25 host 
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differentials. Most of the single genes were found 
susceptible at most of the locations. Isolates from 
Raipur, Maruteru, Chiplima and Kaul were able to 
produce susceptible reaction on IRBB 55 having the 
combination of xa13 and Xa21. These data indicate 
a major shift of pathogen virulence profile at these 
locations. All the less virulent strains grouped 
together while the virulent and highly virulent 
once grouped together. 

Disease Observation Nursery

The trial was conducted at 13 locations across 
India. Observations were recorded on leaf blast, 
neck blast, brown spot, sheath blight, sheath rot, 
narrow brown leaf spot, false smut and bacterial 
leaf blight disease. Across the locations, early 
sowing increased sheath blight severity and 
delayed planting favoured the diseases viz., leaf 
blast, neck blast, brown spot, sheath rot, bacterial 
leaf blight.   

Evaluation of fungicides against location 
specific diseases

The trial was conducted at 34 locations across 
the country with an objective to evaluate some 
new and commercially available fungicides 
against locally important fungal diseases of 
rice. Six formulations viz., trifloxystrobin 25% + 
tebuconazole 50% @ 0.4 g/l, kresoxim methyl @ 1 
ml/l, azoxystrobin 25 SC @ 1 ml/l, tricyclazole 75 
WP  @ 0.6 g/l, carbendazim 50 WP (Bavistin) @ 1 
g/l, propiconazole 25 EC @ 1 ml/l were evaluated 
against location specific diseases like leaf blast, 
neck blast, node blast, sheath blight, brown spot, 
sheath rot, leaf scald and glume discoloration. 
Among the formulations tested, Nativo 75 WG  
(0.4 g/l) was the best in reducing the disease 
severity of leaf blast, neck blast, node blast, brown 
spot, sheath rot, leaf scald and glume discoloration 
across the locations with simultaneous increase in 
yield. Among the treatments, Amistar @ 1.0 ml was 
best in reducing the disease severity and incidence 
of sheath blight. 

Evaluation of fungicides against false smut 
disease

The trial was conducted at 14 locations. Three 
chemicals viz., trifloxystrobin 25%+ tebuconazole 
50% (Nativo 75WG @ 0.4g/l), kresoxim methyl 
(Ergon 44.3 SC @ 1ml/l) and propiconazole 25 EC 
(Tilt or Result @ 1ml/l)) were evaluated against 
false smut disease at different stage of the crop. 
The data revealed that application of Nativo 75WG 
@ 0.4g/l or Tilt/Result @ 1ml/l either at 50 % or 
100% panicle emergence stage was most effective 
in reducing the number of infected panicles/m2 

and infected spikelets/panicles and increasing the 
yield when compared to control. 

Integrated disease management

This trial was conducted at 8 locations. Trial was 
formulated with three varieties viz., susceptible, 
moderately resistant, and locally grown hybrid 
with and without different management practices.  
In case of fungal diseases, cultivation of resistant 
variety alone or any other variety with need based 
fungicide spray significantly reduced the disease. 
In case of bacterial blight, cultivation of resistant 
variety alone or any other variety with suitable 
fertilizer management strategy can reduce the 
disease intensity. 

Special integrated pest management trial 

The trial was formulated to validate IPM practices 
for the management of pests in a holistic way 
(including insects, diseases and weeds). The 
treatment includes two types of practices viz., IPM 
and farmers practices. The trial was proposed 
at 12 locations. With respect to diseases, data 
was received from Gangavathi, Chinsurah, 
Jagdalpur, Ludhiana and Maruteru. Adoption 
of IPM practices which includes seed treatment, 
application of recommended dose of fertilizer, 
proper plant spacing and timely application of 
specific fungicides reduced the progress of the 
disease viz., leaf blast, neck blast, sheath blight 
and bacterial leaf blight compared to farmer’s 
practices. 
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Special screening trial on false smut 

The trial was conducted at 7 locations. Ten entries 
(varieties/hybrids) were sown at 15 days interval 
and disease incidence was recorded. Among the 
three sowing dates, false smut disease was high on 
second sown crop at Aduthurai, Gangavathi, DRR, 
Pantnagar and Ranchi. At Kaul and Ludhiana, 
early sown crop recorded high disease incidence 
whereas at Maruteru the disease incidence was 
high in the third crop. 

Production Oriented Survey

Production oriented survey (POS) was conducted 
during crop season of 2013 by 25 AICRIP centres in 
18 states. A total of 111 scientific staff and 53 officials 
from the different States Department of Agriculture 
surveyed 125 Districts in 18 States. Timely arrival 
of the South-West Monsoon and its reasonably 
well distribution across the country encouraged 
the farmers to bring more area under rice. For 
the country as a whole, the rainfall for the season 
(June-September, 2013) was 106 % of its long period 
average (LPA).  Out of the total 36 meteorological 
subdivisions, 14 subdivisions constituting 48% 
of the total area of the country received excess 
seasonal rainfall, 16 subdivisions (38% of the total 
area of the country) received normal season rainfall 
and the remaining 6 subdivisions (14% of the total 
area of the country) received deficient rainfall. 
However, during October, heavy torrential rains 
and tropical cyclones in the eastern belts posed a 
major problem to rice production. Since October, 
three consecutive cyclones (Phiallin, Helen and 
Lehar) caused significant damage to the maturing 
rice crop in the coastal belts of Andhra Pradesh 

and Odisha. Among these, Cyclone Phailin was 
the strongest which lashed on the coastal districts 
of Odisha and Andhra Pradesh during 10-12th 
October, 2013 causing severe damage to standing 
rice crop and human life. 

A large number of rice hybrids are being grown in 
different states like Maharashtra, Madhya Pradesh, 
Jharkhand, Uttar Pradesh, Haryana, parts of 
Gujarat and Himachal Pradesh. The diseases like 
neck blast and false smut have spread throughout 
the country in last few years. Bakanae has become 
a major problem in Punjab and Haryana especially 
on basmati varieties. Sheath blight was recorded 
in moderate to severe intensity in many fields 
in Andhra Pradesh, Haryana, Maharashtra, 
Uttar Pradesh, Uttarakhand and West Bengal. 
Similarly, neck blast was recorded in severe form 
in Uttarakhand and West Bengal. False smut was 
recorded in moderate to severe intensity in many 
states like Bihar, Jharkhand, Madhya Pradesh and 
Uttar Pradesh. Among the insect pests, BPH was 
severe in many places of Punjab, Haryana, Andhra 
Pradesh, Kerala, Uttarakhand and West Bengal.

Technology Transfer

During the year, a cafeteria of rice technologies 
were demonstrated in 485 hectare area covering 
15 states and four major rice ecosystems of the 
country.  FLDs organized during this year have 
been effective in creating the awareness about the 
potential of new rice varieties, hybrids and other 
management technologies.  In majority of the 
cases the yield advantages recorded by the FLD 
technologies were significant.
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Research Achievements
Lead Research
GEY -  Genetic enhancement of yield and stress tolerance
GEQ - Genetic enhancement of quality for domestic & export purpose
ABR - Application of biotechnology tools for rice improvement
RUE - Enhancing resource and input use efficiency
SSP - Sustaining rice system productivity
CCR - Assessing and managing crop response to climate change
HRI - Host-plant resistance against insect pests and its management
HRP - Host-plant resistance against pathogens and its management
IPM - Integrated pest management
TTI - Training, transfer of technology and impact analysis
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GEY - Genetic Enhancement of Yield and Stress Tolerance

GEY/CI/BR/12

Redesigning the indica rice plant type by intro-
gressing the traits for higher yield potential and 
disease and pest resistance from tropical japonica 
and wild rices (T. Ram)

IET 22598 (RP 5213-69-13-3-4-1-2-B) with 11.38%, 
16.81% and 11.61% yield advantage over 
Sahbhagidhan, regional check and local check, 
respectively was identified for release in Haryana and 
Jharkhand by Varietal Identification Committee.

IET 22836 (RP 5208-3-IR87707-445-B-B-B) was 
identified as drought tolerant entry having 2 yield 
QTLs. This entry recorded more than 30-69% 
higher yield than IR64 under moderate drought 
stress and identified for release in the states of 
Tami Nadu, Madhya Pradesh and Chattisgarh.

Twenty eight new designed rice lines along with five 
high yielding varieties viz. Jaya, NDR 359, Swarna, 
IR 64 and Dhanrasi were evaluated in station trial. 
0910022-23, 0910022-3, 0910024-8, 0910021-23, 
0910023-2, 0910023-3 0910022-56 and 0910022-24 
yielded significantly superior to highest yielding 
checks with yield of 7.0 t/ha with yield advantage 
of 15-22% over the best check, Dhanrasi. Forty six 
BC1F2 populations derived from indica and tropical 
japonica derived lines with bacterial leaf blight, 
blast and brown planthopper resistant genes were 
evaluated for selection of superior plant type and 
1207 single plant selections (SPS) were selected 
while in F3 generation 1086 SPS were selected 
from 114 crosses. Further, 1893 SPS in 170 crosses 
of F4 and F5 generations; 825 progenies from 2523 
in F6 generation were selected. Thirty two BC1F5 
progenies having the genes Bph17 (6), Bph20 & 
Bph21 (12), Bph22 (5) and Bph23 (9) were evaluated 
and superior plants for yield were selected.

Of twenty two lines from Swarna/O. longistaminata 
and 230 lines from IR64/O. glaberrima screened 
under repeated tests, sixteen lines showed <10% 
dead heart damage. Nine hundred and forty lines 
in BC3F7 generation derived from Swarna/O. 
longistaminata and Swarna/O. rufipogon were 

screened for blast resistance; 39 lines from the 
former showed immune reaction while 213 lines 
from the latter showed resistance to blast. Seven 
hundred BC3F2 lines derived from Swarna/O. 
nivara were screened for blast and the segregation 
pattern suggested that a major resistant gene is 
introgressed. Twenty two of the BC2F4 introgression 
lines derived from Swarna/O. rufipogon and 
103 BC3F6 lines from IR64/O. glaberrima showed 
resistance reaction to BLB. Effort are in progress 
to introgress genes and QTL through MAB in 
improving BPT 5204 for submergence (sub1), 
drought tolerance (qDTY2.1+ qDTY3.1), and 
resistance to BLB (Xa21+xa13), blast (Pi54+Pi2) 
and BPH (Bph20+Bph21). 

Two hundred forty BILs of SR27/RP Bio226//
RP Bio226 in BC1F6 generations were validated 
for the salt tolerance involving QTLs (Qksm 1.1, 
qNa/KSH 1.1, qSSISFH8.1). The genotypic and 
phenotypic data indicated that these QTLs are the 
alternatives to the saltol 1.

GEY/CI/BR/9
Breeding varieties for boro areas (L.V. Subba 
Rao)
During 2013-14, forty crosses were effected 
involving HYVs, farmers varieties and land races 
collected from the boro areas. 12 F1 crosses and 
8 F6 populations were advanced.  156 progenies 
in F4 were raised in two row pedigree nursery 
and 286 SPS were made based mainly on plants 
showing good seedling growth at low temperatures 
and simultaneously recording low sterility at 
high temperatures. Four hundred germplasm 
accessions/land races/farmers’ varieties belonging 
to early group were also evaluated. One elite culture 
from RNR 2809/Tella Hamsa developed under the 
project was nominated to IVT Boro 2013-14.

GEY/CI/ BR/16 
Breeding high yielding rice varieties for resistance 
to planthoppers (G. Padmavathi)

A set of 60 resistant RILs developed from four 
crosses viz., TN1 / Ptb 33, TN1 /Sinna sivappu, R
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Samba Mahsuri /MO1 and NDR 359 /MO1 were 
screened for third and fourth season during kharif, 
2013 and rabi, 2014 against mixed population of 
planthoppers under field conditions at Maruteru, 
a hot spot location. Planthopper outbreaks were 
noticed when some of the RILs are in flowering 
and maturity stage. The susceptible check (TN1) 
as well as susceptible RILs showed severe hopper-
burn symptoms of complete drying and mortality. 
The insect counts of planthoppers were recorded 
on 20 seedlings in each test line. It revealed the 
prevalence of BPH infestation over WBPH i.e., 
350 to 515 BPH insects and 80-130 WBPH insects 
during Kharif, 2013. Again during rabi, 2014, BPH 
was abundant compared to WBPH throughout 
the crop growth with an average BPH population 
of 500-600 and 5-10 WBPH insects. Thirty of 60 
RILs evaluated were found to be resistant to 
planthoppers in both seasons. They survived and 
were rated as resistant with a mean score of 3.2 
to 5.3 on 0-9 scale. Their growth was normal and 
could set seed under field situation. The same 30 
resistant RILs identified in field were evaluated 
for seedling stage resistance under controlled 
conditions in green house for BPH and WBPH 
separately at DRR, Hyderabad. The experiment 
was replicated thrice adopting standard seed box 
method. TN1 was used as a susceptible check 
whereas PTB 33 and MO1 were the resistant checks 
for BPH and WBPH respectively. 

In green house, 4 RILs of the cross TN1/PTB 33 and 

one RIL of the cross TN1/Sinnasivappu  showed 
resistance with more are less  similar scoring 
against both hoppers individually and combined. 
However, the 10 resistant RILs obtained from two 
crosses namely Samba Mahsuri/MO1 and NDR 
359 /MO1 against combined hopper population 
in field indicated susceptible reaction to both 
hoppers in green house. The differential insect 
reaction of few RILs exhibited in field and green 
house can be attributed mainly to the possibility 
of expression of different sets of resistant genes 
during seedling and reproductive stages in those 
specific lines. However, the common resistant 
RILs for both hoppers found during seedling stage 
(green house) as well as reproductive stage (field) 
of crop growth derived from the crosses, TN1/
Ptb33 and TN1/Sinnasivappu can be utilized as 
potential dual 

GEY/CI/ BR/14
Breeding rice for enhanced phosphorus use  
efficiency (V.P. Bhadana)

Ninety diverse genotypes consisting 36 entries of 
Green Super Rice (GSR), 28 mutants of  N 22, 11 Pup1 
NILs in the background of IR 64 and IR74 including 
recurrent parents and 15 Pup donor genotypes 
were screened under graded level of Phosphorus 
(0, 20, 40, and 60 kg/ha) during Kharif 2013 in 
order to assess their tolerance to low P conditions 
and response to its application. Different groups of 
genotypes responded differently under different 
gradients of phosphorus. Under 0-P situation 

Screening of recombinant inbred lines against planthoppers at Maruteru and DRR

Cross Number of resistant RILs Score in field at Mar-
uteru (BPH+WBPH) 

Score in green house at 
DRR

BPH WBPH 
TN1 / PTB 33 8 3.9 (R) 4 (R) 4.3 (R)
TN1 / Sinna sivappu 7 4.5 (R) 2.9 (R) 3.2 (R)
Samba Mahsuri / MO1 8 3.8 (R) 8 (S) 6 (S)
NDR 359 / MO1 7 4.3 (R) 8.3 (S) 7.9 (S)
Checks
TN1 (S) 9 (S) 9 9
MTU 1001 (R to BPH) 3 (R) - -
Ptb 33 (R to BPH) 3 -
MO 1 (R to WBPH) - 3R
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resistance consecutively for the third time under 
glass house conditions. Nine hundred forty 
accessions comprising of introgression lines, 
land races, A, B, R lines, wild rices and tropical 
japonicas (TJPs) were screened during Kharif 2013 
and among these 106 germplasm lines were found 
promising for sheath blight resistance. Of these 2 
mutants, 14 introgresed lines (IL), 2 elite lines, 1 
B line and 7 TJPs were found promising for the 
second time. Three gall midge biotype lines viz., 
ARC 6605, MR 1523, RP 2068-18-3-5 have shown 
moderate resistance. Of 82 Green Super Rice (GSR) 
lines, GSR 106 showed resistance and three lines 
viz., GSR-133, GSR-304 and GSR-311 showed 
moderate resistance to sheath blight disease.

Earlier reports indicate that days to flowering 
and plant height are correlated to sheath blight 
resistance. In the present study, 80% of the 
germplasm lines showing promising reaction to 
the disease are late in flowering or taller or both. 9 
ILs, 9 TJPs and 4 LRs are early flowering types and 
with plant height less than 120 cm. These lines may 
possess true resistance to sheath blight and can 
be used in breeding programmes. Tetep, Teqing, 
Jasmine 85 and 7 land races reported as promising 
against sheath blight disease were crossed with 
Samba Mahsuri, MTU 1010 and Improved Samba 
Mahsuri. F1s have been generated in various 
combinations. 

GEY/CI/HY-1

Development and evaluation of three line  
hybrids with better grain quality and resistance 
to major pests and diseases (B.C. Viraktamath)

S.No. Promising hybrid
1. IR 79156A/BK 49-78
2. IR 79156 A/BK 49-43
3. IR 79156A/KCD-1
4. APMS-6A/BK 49-77
5. IR 58025A/BK 64-116
6. IR 58025A/BK 49-43
7. IR 58025A/BK 39-179
8. IR 58025A/BK 49-77

During Kharif 2013, five hybrids developed at DRR 
viz., DRRH-88 (IHRT-ME), DRRH-89 (IHRT-ME), 

Pup1 NILS have recorded the highest yield (1910 
kg/ha) followed by donors (1760 kg/ha) and GSR 
& varieties (1412 kg/ha). The NILs not only gave 
better yield under low P but also responded well 
to P application at 60 kg/ha and recorded a mean 
grain yield increase of 148.6% followed by 123.5% 
in GSR & varieties and only 90.3% in donors. 
Grain weight/hill at 0-P was maximum (9.0 g/
hill) in KRH 2 and RTS 14, while minimum in 
GSR-309 (1.0 g). At 60 kg/ha P application RTS-14 
could give only 11 g/plant whereas IR 64-Pup1-F 
recorded yield of 17.8 g/plant against the 15.0 g/
plant in IR 64 indicating that IR 64 retained high 
yielding attributes even after acquiring Pup1 QTL. 
Twenty genotypes as listed below performed well 
under very low P.  

Involving Swarna and Rasi as donor for low P 
tolerance, 1643 progenies of 10 crosses in F4 were 
raised under sub-optimal level of phosphorus 
during kharif 2013. Based on comparative growth 
and other agronomic attributes including grain 
type more than 1500 SPS were made. 500 plants 
each of four F4 bulks were grown under low P 
condition and seeds were collected from vigorous 
plants. In addition, F4 generation of 4 crosses was 
advanced by collecting single seed from each plant 
for developing RILs. 36 BC1F1s or three way F1s 
were developed; 35 new crosses involving donors 
from northeast germplasm and Kasalath were 
successfully attempted. 

GEY/CI/ BR/19
Germplasm screening and identification of genes 
for developing resistance to sheath blight in rice 
(Jyothi Badri) 

Seven land races Gumdhan, Wazuho Phek, 
Meghalaya Lefara, Chng Chakhao, Kunda, 
Ngonolasha and Shitharia Maha have shown 

Tolerant genotypes with > 7 productive 
tillers and 6 g /plant)   

HHZ 5-SAL 10-DT 2-DT 1, IR 83142-B-61-B, SM 686, 
SACG 4, SM 363, IET 22081, YJ20,  KRH2,  NDR 359, 
RTS 14, BJ1, Emata A 16-34, Mudgo, Yodanya, IR-64-
21, IR-74 PUP1-A, IR-74 PUP1-B, IR-74 PUP1-C, IR-
74 PUP1-E, IR-64-PUP1-F
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vigor, good plant type, grain type and also yield 
and are in F3 & F4 generations. 37 new crosses 
were made involving diverse donor parents for 
abiotic stresses with hybrid rice parental lines. 

265 F1s were obtained involving 455 breeding 
lines for abiotic stresses resulted 16 restorers and 4 
maintainers, which will be retested for confirmation. 
Developed new hybrid combinations for aerobic 
conditions (IR 58025A/3005; IR 58025A/L2182) and 

nominated in IVT Aerobic 2013 trial, similarly one 
hybrid viz., IR 79156A/363-5 nominated in CSTVT 
Trial. Among the three nominated, IR 58025A/

L2182 is promoted for AVT 1 aerobic for further 
testing. Another best restorer for aerobic condition 
was identified for nomination in IVT Aerobic trial-

DRRH-90 (IHRT-M), DRRH-91 (IHRT-M) and 
DRRH-92 (IHRT-MS) were tested in AICRIP trials.
In a station trial, of the 26 hybrid combinations 
evaluated, eight promising ones were identified 
and listed below.

GEY/CI/HY-7

Exploitation of inter sub-specific heterosis in rice 
(Oryza sativa L.) (A. S. Hari Prasad)

Twenty six promising genotypes were identified 
from the available breeding materials and ten 
crosses were attempted between the promising 
lines. Two hundred sixty single plant selections 
were made from the breeding materials in various 
segregating generations. Of 300 test crosses 
evaluated, 60 restorers, 40 maintainer and 20 
promising combination were identified.

GEY/CI/HY-8.

Development of Parental lines and hybrids with 
tolerance to salinity and suitability to aerobic 
situations. (P. Senguttuvel)

For the improvement of hybrid rice parental lines 
through Marker Assisted Backcross Breeding 
(MABB) for abiotic stresses, F1s were produced 
utilizing DR714-2-1R,RPHR 1096 restorer lines 
and also maintainer lines with donors of qDTY 
12.1 (yield under drought), Pup 1 and SalTol.    

For parental line improvement for abiotic stresses 
through conventional breeding, the segregating 
populations of 47 cross combinations were 
evaluated under direct seeded aerobic and irrigated 
conditions. More than 1600 single panicle/plant 
selections were made based on their seedling 
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2014 are IR58025A/AYT 21 and IR68897A/ SV-
315-80R. New hybrid combinations namely, IR 
68897A/ABU-10-82R and IR 79156A/50-13 and 
APMS 6A/10246 are in yield trial testing. Best 
restorers were identified and included in station 
trials viz., ABU-11-37R and SV-31-080. 

GEY/C1/HY/6

Genetic improvement of maintainers and devel-
opment of CMS lines (K.B. Kemparaju)

S. 
No.

Cross Combination Stage of 
development

1 APMS 6A  X  Tukad 
UNDA 

BC4 generation

2 IR 79156A X OM 6377 X BC4 generation
3 Pusa 5A X CR 2652-14 BC3 generation
4 Pusa 5A X CNR-12 BC3 generation
5 IR 68897A X CN-1223-5-

4-3-2
BC3 generation

6 IR 68897A X C 047 BC3 generation

650 entries were evaluated in source nursery and 
promising entries were used for effecting test 
cross using different CMS lines. Of 250 test cross 
evaluated there were 20 promising maintainers 
were identified in test cross nursery. The identified 
important ones are being used for the CMS line 
development by recurrent back cross. The list 
shows the entries were in the back cross nurseries 
as follows. There were 16 F1’s were produced 
for the genetic improvement of maintainers 
using promising ones. F1’s were back crossed to 

respective recurrent parents in order to improve 
stigma exsertion.

GEY/CP/PP/12

Physiological approaches for Ideotype breeding 
in rice (P. Raghuveer Rao)

Divergent rice groups from introgressed lines for 
yield QTLs, restorers in hybrid rice programme 
and GSR lines were screened for identifying 
physiological characters for using them as donors 
in Ideotype breeding.  30 lines from various 
groups with Swarna as check were laid out in 
RBD design and observations were recorded at 
tillering, flowering and maturity stages.  GSR 
lines had mean values of 105-120 cm plant height 
with thick dark green leaves and high chlorophyll 
content, leaf angle varied from 40-55 degrees with 
high photosynthetic rate and tiller number varied 
from 300-350 per m2, leaf area index 6-7, biomass 
of 1850-2500 g/m2 , harvest index more than 
45%, panicle number 300-350 m2 , grain number 
100-150 grains per panicle, 1000 grain weight of 
more than 25 grams and grain yield varied from 
700-1000  g/m2. Among the groups studied GSR 
lines were superior for various yield components 
such as biomass, grain yield, harvest index and 
thousand grain weight except panicle number 
when compared with Swarna. Among ILS 248-s 
was superior and in case of restorers RPHR-1005 
(Restorer of DRRH3 hybrid) was superior as 
compared to Swarna.
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GEQ - Genetic Enhancement of Quality for Domestic and  
Export purpose

GEQ/CI/BR/11

Genetic enhancement of quality rice varieties 
through conventional and molecular breeding 
approaches (N. Shobha Rani)

Promising Basmati elite line 

After 3 years of testing from   2011-2013 in Basmati 
trials, IET 22787 (RP 4594-121-148-24-11) was 
promising in the traditional basmati growing 
areas of Western Uttar Pradesh and Punjab. It 
recorded 15%, 38% and 67% yield superiority over 
Pusa Basmati 1, Pusa Basmati 1121 and Taroari 
Basmati respectively in region 3. It has semi tall 
plant stature (115 cm) with 102 days flowering 
duration and consistently exhibited moderate 
resistance to GM biotype 4, neck blast and brown 
spot. Quality wise, IET 22787 possesses aromatic 
extra long slender grains (7.76 mm), moderate 
HRR (50.3%), good kernel elongation on cooking  
(KLAC) (13.5 mm), intermediate ASV (4.0) and 
intermediate amylose content (24.10%) which are 
most desirable cooking quality traits. In the panel 
test, IET 22787 recorded good appearance on 
cooking with well elongated grains, tenderness on 
touching and chewing, very good taste, optimum 

aroma and good overall acceptability as compared 
to Pusa Basmati 1 and Taroari Basmati.

Evaluation of breeding material

A pedigree nursery of 2,420 lines (F4 ~ F8 
generations) from 39 crosses were evaluated 
during Kharif 2013. All lines were also assessed 
for aroma, kernel length and kernel elongation 
on cooking in quality laboratory. 172 lines were 
best with excellent KLAC (18.1 ~ 20 mm) with 
long to extra long slender aromatic grains. Some 
of the most promising crosses include RP 5237 
(Vasumati / IET 18004), RP 5268 (Pusa Basmati 
1121 / IET 18990), RP 5238 (Vasumati / IET 19492), 
RP 5240 (Sugandhamati / IET 18990), RP 5242 
(Sugandhamati / IET 19492) and RP 5249 (IET 
18033 / IET 18004). In addition, 544 lines from 
14 crosses also possessed aromatic, long to extra 
long slender grains with very good KLAC (16.1 ~ 
18 mm). A total of 1,330 SPS were made based on 
semi-dwarf plant stature, flowering duration and 
good phenotypic acceptability. 

Under the objective morphological and molecular 
characterisation of an exclusive set of 556 basmati 
and other aromatic rice germplasm, a core set of 78 
accessions was developed for the first time using 

Promising crosses in F5 generation with high kernel elongation on cooking and aroma, Kharif 2013 

RP No Cross Combination 12-13 13.1-14 14.1-15 15.1-16 16.1-17 17.1-18 18.1-19 19.1-20 20.1-21 21.1-22 Total

RP5237 Vasumati / IET 
18004 1 2 10 19 14 72 36 15 - - 298

RP5238 Vasumati / IET 
19492 - 3 - 41 40 10 7 7 - - 110

RP5240 Sugandhamati / 
IET 18990 - - - 62 45 4 - - - - 111

RP5241 Sugandhamati / 
IET 18004 - - - 24 24 - 4 - - - 52

RP5242 Sugandhamati / 
IET 19492 - - - 22 27 12 7 - - - 68

RP5249 IET 18033 / IET 
18004 - - 14 7 20 19 22 - - - 89

RP5250 IET 18033 / IET 
19492 7 19 33 22 31 3 - - - - 136

RP5268 Pusa Basmati 1121 
/ IET 18990 - - - 12 15 18 40 32 9 7 140R
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Total aromatic accessions and core accessions, Kharif 2013

  Distribution of Aromatic accesions in  ANP,  
Kharif 2012

Distribution of Aromatic accessions in  CANP, 
Kharif 2013

the binary data of 73 markers from 12 chromosomes 
along with data of 15 important DUS characters 
with the help of power core software. SSR markers 
were selected based on universal core genetic map 
(UCGM) (Julie Orjulea et al, 2009). Using this map, 
for every anchor 1 or 2 SSR markers were chosen 
for initial polymorphism survey. As a collaborative 
activity with IARI, PAU, TNAU, we used about 
150 markers for the development of core set. The 
analysis gave the core set an efficiency index of 
0.85.  Traits like days to 50% flowering (0.983), 
panicle threshability (0.969) showed high diversity 
and contributed more to the core set formation. 
Among molecular markers, RM 27172 (0.966) and 
RM 27318 (0.898) of chromosome 11 contributed 
highest. Diversity index of morphological traits and 
molecular markers was almost similar in the core 
as well as in the entire collection. The core set was 
analysed with BADEX7-5, the functional marker 
to score the presence of 8 bp deletion of betaine 
aldehyde dehydrogenase (badh) gene responsible 
for accumulation of 2 acetyl-1 pyrroline (2AP), the 
principle aroma compound in aromatic varieties. 
19 accessions were without this deletion indicating 
the presence of novel alleles of badh-2.

Introgression of Bacterial blight resistance into 
basmati genetic background

Many backcross derived lines developed earlier by 
crossing two traditional Basmati varieties (Taroari 
Basmati and Basmati 386) and an evolved Basmati 
(Vasumati) with Improved Samba Mahsuri which 

is a MAS derived product  resistant to bacterial 
leaf blight (BB),  to transfer the three major BB 
resistant genes viz., Xa21+ xa13 + xa5 into the 
genetic background of the aforementioned Basmati 
cultivars. Based on repeated phenotyping and  
genotyping,  a total of 42 Basmati pyramided lines 
(BPLs) were selected. The presence of the three 
major BB resistant genes was done using candidate 
gene specific markers viz., for Xa2 1(pTA248), xa13 
(xa13-prom) and for xa5 (xa5-FM).  During  Kharif 
2013, 42 BPLs were tested in station trial and 
were inoculated with BB inoculum to thoroughly 
assess the BB reaction in the field conditions.  On 
genotyping, it was found that there are 25 valuable 
BPLs of which six lines are in the background of 
Taroari Basmati and 19 in the background Basmati 
386 having the BB resistant genes either singly or 
in combination and on phenotyping showed high 
degree of resistance to BB both in the field and glass 
house inoculated conditions. This simultaneous 
field and glass house phenotyping and accurate 
genotyping clearly confirmed the presence of 
the target resistance genes and unequivocally 
demonstrated their resistance against bacterial 
blight. The single-gene, two-gene and three-gene 
pyramid lines, being near-isogenic lines (NILs) 
of Taroari Basmati and Basmati 386, with few 
variations for agromorphological traits which are 
similar to IRBB lines (NILs of IR 24 possessing 
different single and multiple genes conferring 
resistance against bacterial blight and developed 
by IRRI, Philippines). These BB resistant BPLs are 
the materials developed first of its kind in basmati 

Total Collection: 556 Core Collection: 78 R
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background through  this study which can be 
deployed as varieties and also as elite donor lines 
for resistance breeding programmes. The salient 
features of some of BB resistant lines are given 
below.

There are four outstanding BPLs  viz., BPL 104 (RP 
4691-326-1-1-1-1-1-1-1), BPL 105 (RP 4691-326-1-
1-2-1-1-1-1), BPL 106 (RP 4691-326-1-1-2-2-1-1-1), 
and BPL 123 (RP 4700-35-1-2-2-1-1-1-1), which 
are three-gene pyramids possessing  Xa21 + xa13 
+  xa5. Among these, mention may be made of  

Details of basmati pyramided lines with introgression of  BB resistant genes

Genes
combinations

Back ground
Cross

Pedigree details

Xa21
xa13
xa5

Basmati 386
(4 BPLs)

BPL 104 (RP 4691-326-1-1-1-1-1-1-1),  BPL 105 (RP 4691-326-1-1-2-1-1-1-1),   
BPL 106 (RP 4691-326-1-1-2-2-1-1-1),  BPL 123 (RP 4700-35-1-2-2-1-1-1-1)

xa13
xa5

Basmati 386
(3 BPLs)

BPL 120 (RP 4700-30-1-1-3-1-1-1-1),    BPL 121 (RP 4700-30-1-1-3-2-1),                  
BPL 122 (RP 4700-30-1-1-4-1-1)

Taraori  
Basmati (1 BPL)

BPL 127 (RP 4693-35-2-1-1-1-1)

Xa21

xa5

Taraori Basmati  
(1 BPL)

BPL 131 (RP 4693-40-2-2-2-1-1)

Xa21
xa13

Taraori Basma-
ti (3 BPLs)

BPL 101 (RP 4693-44-5-2-2-2-2-1-1),   BPL 103 (RP 4693-101-2-1-1-1-1-1-1),                  
BPL 128 (RP 4693-38-1-1-2-1-1)

Basmati  386
(5BPLs)

BPL 134 (RP 4700-41-2-2-4-1-1),     BPL 135 (RP 4700-41-2-2-5-1-1),  
BPL 137 (RP 4700-42-2-1-1-1-1),     BPL 139 (RP 4700-42-2-1-3-1-1),                          
BPL 140 (RP 4700-45-1-2-4-1-1)

  xa13 Basmati 386
(7 BPLs)

BPL 108 (RP 4694-193-3-1-1-3-1-1-1),    BPL 109 (RP 4694-193-3-1-1-3-2-1-1),  
BPL 110 (RP 4694-193-3-1-1-3-1-2-1-1), BPL 111 (RP 4694-193-3-1-1-3-2-2 1-1,  
BPL 133 (RP 4700-41-2-2-1-1-1),             BPL 141 (RP 4694-130-1-1-1-1-1-1-1),               
BPL 142 (RP 4694-130-1-1-1-1-1-2-1)

Taraori Basma-
ti (1 BPL)

BPL 124 (RP 4693-28-2-1-1-1-1)

BPL 123 which has  a constellation of long slender  
grains and BPL 106 which has medium slender 
aromatic grains both  with excellent cooking 
characteristics.

There are 4 BPLs which have a combination of 2 
genes xa13 + xa5 with long slender aromatic grains 
with good cooking quality and elongation on 
cooking. These lines include BPL 120 (RP 4700-30-
1-1-3-1-1-1-1), BPL 121 (RP 4700-30-1-1-3-2-1), BPL 
122 (RP 4700-30-1-1-4-1-1) and BPL 127 (RP 4693-
35-2-1-1-1-1).
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BPL 131 (RP 4693-40-2-2-2-1-1), is exclusive in 
possessing a dominant and a recessive gene 
combination (Xa21 + xa5) , with BB resistance and 
desirable Basmati grain quality traits.

Eight BPL lines could be identified with the gene 
introgression being a combination of Xa21 + xa13. 
They include BPL 101, BPL 103, BPL 128, BPL 134, 
BPL 135, BPL 137, BPL 139 and BPL 140. Although, 
all these lines were highly resistant to bacterial 
blight, BPL 134 (RP 4700-41-2-2-4-1-1), BPL 137 (RP 
4700-42-2-1-1-1-1) were immune under repeated 
phenotyping. These 8 two-gene pyramids have 
excellent basmati grain quality traits. Special 
mention may be also be made of BPL 135 (RP 4700-
41-2-2-5-1-1),  BPL 101 (RP 4693-44-5-2-2-2-2-1-1) 
and BPL 103 (RP 4693-101-2-1-1-1-1-1-1) in this 
category.

Eight BPL lines have the single recessive gene 
xa13. These include BPL 108, BPL 109, BPL 110, 

BPL 111, BPL 124, BPL 133, BPL 141 and BPL 142. 
Among these, five lines have extra long slender 
aromatic grains, good elongation and preferred 
range of ASV and AC. While all the lines recorded 
high degree of resistance to bacterial blight, BPL  
133 (RP 4700-41-2-2-1-1-1) is a unique genetic stock 
which was observed to be consistently immune in 
repeated glass house tests.  Few other valuable 
lines with xa13 gene include BPL 108 (RP 4694-193-
3-1-1-3-1-1-1), BPL 109 (RP 4694-193-3-1-1-3-2-1-1), 
BPL 124 (RP 4693-28-2-1-1-1-1) and BPL 142 (RP 
4694-130-1-1-1-1-1-2-1).

Efforts are being made to nominate some of elite 
bacterial blight resistant basmati lines into AICRIP 
trials and also to identify unique lines of potential 
academic, scientific value for registration with 
NBPGR, New Delhi as they will be a valuable 
resource for use in basmati improvement 
programmes.  

BPL
No

Phenotypic screening data Quality data 2013

FD
days

PH
 (cm)

NET/P
Field 
score

Glass
House
score

Mill
 (%)

KL
 (mm)

L/B 
ratio

GT
KLAC
 (mm)

ER ASV
AC 
(%)

Aro-
ma

Xa21+xa13+xa5
104 116 118 35 1 1 66.0 4.98 2.89 MS 8.8 1.76 4.0 20.84 MS
105 119 98 13 1 1 63.7 4.85 2.77 MS 10.5 2.16 4.0 20.09 SS
106 116 105 12 1 1 68.7 4.98 2.76 MS 12.5 2.51 4.0 22.37 SS
123 116 120 12 1 1 66.2 7.48 4.22 LS 13.6 1.81 4.0 23.00 SS

xa13+xa5
120 113 140 11 1 1 66.0 7.08 4.06 LS 14.8 2.09 5.0 20.61 SS
121 103 1 1 66.0 7.76 4.33 LS 15.4 1.98 5.0 20.75 SS
122 109 138 13 3 3 63.5 7.64 4.19 LS 14.5 1.89 5.0 21.15 SS
127 98 105 12 3 3 62.6 8.13 4.61 LS 14.8 1.82 3.0 20.70 SS

Xa21+xa5
131 96 118 11 3 3 64.4 7.36 4.08 LS 15.7 2.13 4.0 19.26 SS

Xa21 +xa13
101 99 118 35 1 1 68.0 7.41 4.11 LS 14.3 1.92 4.0 21.17 SS
103 102 107 12 1 1 65.0 7.19 3.80 LS 15.2 2.11 4.0 21.34 SS
128 100 117 11 1 1 60.3 7.63 4.36 LS 15.5 2.03 3.0 19.40 SS
134 98 118 11 1 1 63.9 7.77 4.11 LS 15.1 1.94 3.0 20.03 SS
135 98 76 14 3 1 64.9 7.91 4.32 LS 16.5 2.08 4.0 20.66 SS
137 97 111 17 1 1 60.7 7.77 4.36 LS 16.2 2.08 3.0 22.06 SS
139 99 118 16 3 3 62.1 7.69 4.13 LS 16.2 2.10 3.0 19.33 SS
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BPL
No

Phenotypic screening data Quality data 2013

FD
days

PH
 (cm)

NET/P
Field 
score

Glass
House
score

Mill
 (%)

KL
 (mm)

L/B 
ratio

GT
KLAC
 (mm)

ER ASV
AC 
(%)

Aro-
ma

140 98 112 10 1 1 64.6 7.87 4.37 LS 17.5 2.22 3.0 19.60 SS
xa13

108 104 87 16 3 3 68.2 7.99 4.64 LS 13.7 1.71 4.0 21.78 SS
109 111 85 13 3 3 69.6 7.36 4.20 LS 14.4 1.95 4.0 20.79 SS
110 109 82 11 3 3 65.3 7.22 4.12 LS 14.3 1.98 4.0 20.68 SS
111 107 91 18 3 3 71.1 7.86 4.44 LS 15.4 1.95 4.0 22.10 SS
124 96 118 11 3 3 62.1 7.85 4.31 LS 14.3 1.82 4.0 21.98 SS
133 99 113 11 3 1 60.2 7.91 4.37 LS 15.9 2.01 4.0 20.05 SS
141 111 86 13 3 3 65.0 7.51 4.36 LS 14.1 1.87 4.0 23.27 SS
142 112 90 12 3 3 69.2 7.73 4.27 LS 14.4 1.86 4.0 20.75 SS

Checks
143 112 104 10 9 9 68.9 7.68 4.77 LS 15.4 2.00 4.0 24.32 SS
144 105 95 14 9 9 61.4 7.25 3.96 LS 13.9 1.91 4.0 19.35 SS
145 105 92 12 9 9 65.6 7.33 3.89 LS 13.8 1.88 4.0 20.66 SS
146 120 109 13 1 1 69.9 4.82 2.70 MS 9.2 1.90 4.0 21.47 NS
147 105 113 10 9 9 66.5 7.45 4.40 LS 13.9 1.86 4.0 22.25 SS

BPL 143-Vasumati; BPL 144 -Taraori Basmati -BPL 145- Basmati 386; BPL 146-RPBIO 226, BPL 147-Pusa 
Basmati 1 FD: Flowering duration; PH-Plant height; NET-No of effective tillers/plant, GT-Grain type

GEQ/CI/BR/8

Enhancing nutritional quality of rice through 
bio-fortification (V. Ravindra Babu)

During kharif 2013 about 100 lines each in F4 and F5 
generations were selected for high zinc content and 
another 10 fixed lines in F8 generation of PR 116/
Kalanamak, PR 116/ R. Basmati, Samba Mahsuri/R. 
Basmati, Samba Mahsuri/Kalanamak were selected 
on the basis of phenotype acceptability, high yield 
and with high zinc content. Four elite lines were  
nominated to AICRIP testing during Kharif 2013 
and of these three entries RP HP 1-IR 68144-2B-2-
2-3-10120 (IET 23830), RP HP 2-IR 68144-2B-2-2-
3-1-127 (IET 23831), RP HP 3-IR 80463-B 39-3/IR 
81421-B-B-66 (IET 23832) were found promising  
on the basis of high zinc and higher yield across 17 
locations. Five lines are identified for nomination 
to IVT Biofortification during Kharif 2014. About 
150 and 200 SPS were made from F3 segregating 
populations bred for high protein and bran oil 
respectively.

200 germplasm lines form Coimbatore and 40 lines 
from hill region i.e., from Malan are analyzed for 
Fe & Zn contents in grains and identified 5 lines 
with high zinc content. 

An attempt was made to calibrate X ray 
fluorescence spectrometry (XRF) readings of Fe 
and Zn with atomic absorption spectrometry 
(AAS) and inductively coupled plasma atomic 
emission spectrophotometer (ICPAES). About 293 
brown and polished rice samples from DRR were R
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analyzed on XRF at DRR; ICRISAT, Hyderabad; 
MSSRF, Chennai; AAS, Raipur; ICPAES, Ludhiana. 
Results indicate that iron and zinc values obtained 
with ICPAES are higher than that of XRF. At 
0.05 probability, significant correlation was 
observed for zinc from lab to lab and machine to 
machine in both brown and polished rice;  for iron 
significant correlation was observed among the 3 
XRF machines.  Correlation was non significant 
between XRF and ICPAES.

First time, IVT-bio-fortification trial with 26 
nominations was organised at 17 locations under 
AICRIP and on the basis of yield, quality and high 
zinc content six genotypes are promoted to AVT-1. 
IET 23191 (Samba Mahsuri/Chittimutyalu) having 
high zinc of >20 ppm, with short slender grains 
and >3.0 t/ha grain yield developed at DRR 
through conventional breeding is submitted for 
registration to NBPGR and another line from the 
same cross with medium slender grains and >6.0 
t/ha grain yield and >20 ppm zinc in polished 
grain with good quality possessing 61% HRR, 
23.67% AC, 22 mm GC is identified for nomination 
to bio-fortification trial. 

Twenty popular varieties with different amylose 
content were analysed for glycemic index and of 
these Lalat and Samba Mahsuri recorded low GI 
of 53.17% and 51.41% respectively.

GEQ/C1/BR/20

Development of value added rice based prod-
ucts for different uses (M.M. Azam)

After several modifications in the composition 
a new product “Rice Riche Cream for Dry and 
Cracked heel” was developed. The product in 
present form was obtained containing 30-40% 
rice bran oil and 10-20% brown rice extract and 
other key ingredients of the product include water 
and glycerol. The product also contains oryzanol, 
vitamins and other nutrients and antioxidants 
like tocopherols, tocotrienols, phytosterols. The 
product is suitable for very dry and dehydrated 
skin and is also very effective against cracked 
heels. Its regular application makes skin smooth, 
soft and supple. 

The product face scrub contains rice bran oil (20-
35%) and rice flour (10-20%) as  key ingredients. 
Although the product is oil based, it can easily 
be   washed with water. Skin after use becomes 
smooth, soft and moist.

Experiments for iron fortification of rice from four 
different varieties (Swarna, Jaya, MTU 1010 and 
RP Bio 226) were conducted using three different 
concentration of iron (1000 ppm, 500 ppm, 250 
ppm).  With decrease of iron concentration, 
absorption of iron in grain also decreased. At 
1000 ppm, maximum absorption in polished 
rice grain was observed in Jaya variety. At 250 
ppm concentration, maximum absorption was 
observed in RP Bio 226 (38.5 ppm) followed by 
MTU 1010 (30.7 ppm), Jaya (23.9 ppm) and Swarna 
(16.1ppm).

GEQ/ BR/13 

Genetic enhancement of aromatic short and 
medium grain rices (G.S. Varaprasad)

Identification of core set

Two hundred and eight aromatic short grain 
(ASG) land races based on 18 morphological, 9 
agronomic, 6 biotic stresses, 16 physico-chemical 
quality parameters and 27 polymorphic SSR marker 
data was considered for core set identification 
using Power core. (http://genebank.rda.go.kr/
powercore/). In the present study, the core set 
identified comprises of 45 genotypes. The diversity 
existed for the characters in the entire collection 
is represented in the core set.  The allele richness 
present in the entire collection is also retained in 
the core collection as evidenced by the coincidence 
rate of 96.93% and polymorphic information 
content of 0.99.  

Core set in aromatic short grain rices

Asg_0001 Shukla Phool Asg_0076 Atmashital
Asg_0003 Kubri Mohar Asg_0077 Amritbhog
Asg_0004 Bhatta Phool Asg_0083 RAU 3079
Asg_0006 Bans patri Asg_0084 RAU 3030
Asg_0008 Chini Kapoor Asg_0086 RAU 3043
Asg_0009 Barang Asg_0093 Pim-
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Asg_0013 Moongphali  
B

Asg_0097 IGSR 3-1-5

Asg_0014 Shyam Jira Asg_0098 IGSR 3-1-40
Asg_0015 Dindli Asg_0101 Neelabati
Asg_0029 RAU 724-48-

33
Asg_0109 Malaysia

Asg_0031 Magura-
phulla

Asg_0116 ASGPC19

Asg_0032 Deulabhog Asg_0121 Bikoni
Asg_0041 Ganjeikalli Asg_0126 Dudaga
Asg_0044 Jaiphulla Asg_0151 RD 1008 

Sel from 
Dubraj

Asg_0046 Magura Asg_0157 RC 781 
Chinnor

Asg_0048 Nagri Dubraj Asg_0159 RB 287 Du-
braj Bandi

Asg_0055 Jhilipanjari Asg_0166 Kanak Jeer
Asg_0061 Muhulakuchi Asg_0170 Champaran 

Basmati 1
Asg_0062 Thakurabhog Asg_0190 Khorika 

Joha
Asg_0064 Kalikati Asg_0201 Kapoor 

Chini
Asg_0067 Kesar Asg_0205 Kala 

Namak 
(Nichlaul)

Asg_0072 Juhibengal A Asg_0207 Jeerakasala
Asg_0208 Narendra 

Lalmati

Development of high yielding ASGs

Eight hundred ninety one families from 24 crosses 
were evaluated in 2 row pedigree nursery. Of 
these 885 families showed moderate resistance 
to resistance to bacterial leaf blight and 51 to leaf 
blast. From these, 453 progenies were selected for 
further testing. Promising crosses were RP 4926 
(Swarna/RAU 3041), RP 5277 (Sona / Malaysia 
//Swarna/Sonachoor), RP 5101(Swarna/KB 13// 
Swarna/ RAU 3041), RP 5096 (Swarna/KB 13). 736 
single plants were selected in 7 F2 populations.  
From 168 entries of Swarna/RAU 3041 in 4 row 
elite nursery, 98 entries exhibited strong aroma; 49 

mild aroma and 136 entries showed desirable and 
intermediate amylose content (20.1 to 25%). Based 
on phenotypic acceptability, field tolerance to stem 
borer and quality, 26 families were promoted to 
station yield trial while 66 entries were selected for 
further testing. 

Elite aromatic shot grain rice in station yield trial, 
rabi 2014

GEQ/CI/BR/21 

Breeding for quality improvement of rice 
through conventional and molecular ap-
proaches (K. Suneetha)

The variation in grain quality was assessed among 
RILs developed by crossing tropical japonica and 
indica. Physico-chemical quality including hulling, 
milling, head rice recovery, grain dimensions, 
alkali spreading value (ASV), gel consistency (GC), 
amylose content (AC) and degree of chalkiness 
were analyzed among 104 RILS including parents. 
There was considerable variation among lines for 
all traits studied. The hulling percent varied from 
63.4% and 84.2% with mean of 76.1%, while, milling 
varied from 56.5% to 78.0% with mean of 65.3%. The 
head rice recovery ranged a great deal from 23.2% 
to 62.8% with an average of 46.9%. The broken 
percent varied from 4.7% to 36.7% with average R
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of 18.4%. Differences in the head rice recovery and 
broken percent might be associated with the degree 
of chalkiness and amylose content which in turn 
is related to packing of starch granules indicating 
the genotypic differences. However, the influence 
of environment during grain filling and chalkiness 
and post harvest processing are important which 
needs testing across seasons, environments along 
with standardized post production practices. The 
ASV varied from 3 to 7, while GC ranged from 
hard (22 mm) to soft (92.5 mm). It is interesting 
to note that the AC varied from 12.92% to 32.91% 
with differential expression of chalk from complete 
opaqueness to translucency. Further studies would 
help in identifying suitable donors for chalkiness 
and would unravel the influence of grain chalk on 
milling, starch and cooking qualities.

GEQ/CI/BR/18

Investigation into starch properties and 
chalkiness on rice cooking quality (D. San-
jeeva Rao)

Standard solutions of potato and maize 
amylopectin samples were prepared and their 
spectra were observed in spectrophotometer. 
Absorbance values in the spectra indicate large 

interference of amylose in amylopectin estimation 
and therefore direct estimation of amylopectin 
with iodine method is not possible. However it can 
be determined by removing amylose and simple 
sugars from total carbohydrate content.

Significant changes were not observed in the 
polished grain of Aghoni Bora upto 63˚C whereas 
grain was partially cooked at temperature of 68 and 
73˚C. The grain appeared as completely cooked at 75, 
76 and 77˚C temperatures, however, few uncooked 
starch grains were noticed when the cooked grain 
was pressed. At 780C in 45 minutes, Aghoni Bora 
was completely cooked. The minimum cooking 
time at 780C was noticed as 28 and 30 minutes 
with and without ten minutes soaking in water 
prior to incubation in water bath. Brown rice of all 
the varieties was semi-cooked when incubated in 
boiling water (1000C) for twenty minutes. Aghoni 
Bora grain was completely cooked at all polishing 
times except 30 seconds while Swarna and Samba 
Mahsuri were completely cooked after 90 seconds 
polishing time. However, complete cooking of all 
the varieties was observed at or after 10% polishing. 
In contrast, Samba Mahsuri and Swarna were 
completely cooked in 45 minutes and 30 minutes 
at 84 and 880C respectively.
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Evaluation of homozygous transgenic rice of BPT 5204 
with DREB1A gene for drought tolerance 

Based on the drought stress screening, last year 
we selected best 12 homozygous lines which  were 
advanced T6 generation. The progenies raised 
from the above lines along with non-transgenic 
control BPT5204 were grown and in the biosafety 
screen house and subjected to drought stress by 
withdrawing water for 3-4 weeks.  Most of these 
lines were healthy and there was neither wilting 
nor leaf rolling observed under natural screening 
conditions. Most of the transgenic lines showed 
greater tolerance up to three weeks where as DT 
controls, Rasi and Vandana could not survive 
beyond a week due to rapid wilting and ultimately 
drying.   

ABR/CI/BT9
Improvement of rice against biotic and abi-
otic stresses through transgenic approach 
(S.M. Balachandran)
Evaluation of homozygous Bt transgenic rice of IR64 
with cry1Ac gene resistant to yellow stem borer 
Advancement of Bt rice lines/seed multiplication:

During the last year about 8 homozygous lines 
(T6 lines) of Bt transgenic rice with Cry1Ac in the 
background of IR64 were selected for advancing 
to further generation and also for seed increase 
(Fig.1). The selected lines viz., AIC-3-5-27-6-2-2-34; 
AIC-3-5-27-6-2-17-4; AIC-3-5-27-6-2-2-60;IC-5-4-
20-2-10-6-54; IC-5-4-20-2-13-3-26; IC-5-4-20-2-13-3-
55; AIC-3-2-8-1-14-20-12 and AIC-3-2-8-1-14-20-46 
were grown in Biosafety net house and seeds were 
harvested. A small event selection experiment is 
planned for the year 2014.    

IR64 Bt transgenic rice plants in Biosafety screen house

Screening of transgenic (T5) lines along with controls under severe drought stress

ABR - Application of Biotechnology tools for Rice improvement
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ABR/CI/BT10

Genomic studies on grain yield heterosis and 
WA-CMS trait in rice (R.M. Sundaram)

Grain yield heterosis:

A set of 5 WA-CMS lines and 17 restorer lines have 
been crossed using L X T design and hybrids have 
been developed from these crosses. These were 
evaluated in Kharif 2013 for their grain yield along 
with standard checks. The parental lines of hybrids 
were then analyzed with a set of 40 hyper-variable 
SSR markers to analyze the polymorphism and an 
index called coefficient of marker polymorphism 
(CMP) was calculated for each hybrid. The values 
of CMP were then correlated with heterosis values 
of the hybrids. A moderate positive correlation of 
0.49 was recorded. 

A set of PCR primers pairs (for both conventional 
and RT-PCR) have been designed targeting key 
candidate genes associated with yield (Gn1a, 
OsSPL14 and SPIKE) for validation in hybrids and 
correlation with heterosis.

WA-CMS trait
Rice Mitochondrial genome (~ 490 Kb) was 
downloaded from Oryzabase (database) and 

In another experiment, selected T5 transgenic lines, 
BD-33-24-4-3-3, BD-33-24-4-3-9, BD-33-24-4-3-10 
and, BD-33-24-4-3-11 were subjected to additional 
physiological traits related to drought stress such 
as  improved water relations, enhanced osmolyte 
accumulation, increased cell membrane stability, 
maintenance of chlorophyll greenness, efficient 
photosynthesis, better regulatory transpiration 
mechanisms, water use efficiency and higher 
potentiality of PSII photosystem.  The study clearly 
confirmed that the above physiological parameters 
highly correlated with the transgenic rice lines 
confirming the efficient mechanism of water stress 
tolerance.  Based on various physiological traits 
related to drought stress, we short listed about 120 
transgenic lines with varying days of tolerance to 
drought. A few selected lines will be nominated 
for RCGM trials. 

ABR/CI/BT/6

Identification of genes for grain filling in rice 
(Oryza sativa L.)(C.N. Neeraja) 

The markers for eight reported cloned genes for 
yield components viz., grain number (Ghd7, Ghd8 
and Cytokinin oxidase); grain yield (Dep1 and 
Dep3), erect growth, increased grain number and 
yield (PROG1), ideal plant architecture and yield 
(OsSPL14) and strong culm (SCM2), polymorphism 
were surveyed in the germplasm comprising indica, 
tropical japonica and O. glaberrima accessions. 
Polymorphism was observed for Ghd8, OsSPL14, 
and PROG1 genes Association mapping using 
TASSEL) and two-way ANOVA analysis using 
Mapdisto has shown linked markers associated 
with spikelet and filled grains across panicle. The 
markers for OsSPL14 were validated in F2 mapping 
population of Rasi and IC114927.

Linked markers with cloned 
candidate genes for yield components

Associated traits

PROG1 Spikelets on primary branches of upper portion of the panicle

Total spikelets on primary and secondary branches of panicle

Grains on primary branches of panicle

Ghd8 Spikelets on primary branches of the panicle

OsSPL14 Grains on primary branches of upper portion of panicle R
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NCBI and analyzed for the key genes in the region 
of interest (150-210 kb), where markers have been 
developed in earlier studies. A set of primer pairs 
were designed for amplification of the region and 
the amplicons were analyzed for amplicon length 
polymorphism (ALP) and cleaved amplified 
polymorphic sequences (CAPS). Few CAPS 
markers and many ALPs were identified.

Three genes have been so far identified by different 
research groups to be putatively associated with 
WA-CMS trait in rice. They are ORFB, ORF126 and 
WA352. In order to validate these candidate genes, 
a reverse-transcriptase analysis of the anthers 
collected from WA-CMS lines, maintainer lines and 
restorer lines and hybrids was carried out using 
gene-specific primer pairs.  The analysis revealed 
that ORF126 and WA352 are most possibly the 
candidate genes for WA-CMS trait.

ABR/CI/BT 8
Development of molecular markers for  
important quality traits in rice (Sheshu Mad-
hav) 

Twenty five STS markers were designed targeting 
12 candidate genes, there were designated as 
CG1..G25. Out of 25 markers, 3 ILP (Intron length 
Polymorphic markers) namely CG-2, CG-4 and CG-
11 which are targeting BLH-Transcription factor, 
Penta trico peptide domain containing protein and 
Sucrose synthase showed polymorphism among 
parents. Another three STS markers namely 
CG-5, CG-10. CG-18 targeting Zn finger protein, 
Sucrose Synthase and unknown expressed protein 
were also showed polymorphism among parents. 
Among 6 markers, CG-11 targeting Sucrose 
synthase and CG-18 targeting unknown expressed 
protein showed good segregation with minimum 
number of recombinants. 

P1: RB2816 ; P2: Pusa 1401-97-7-1-5

Parental polymorphic candidate gene-specific 
markers for qGT6

ABR/CPT/PATH/16

Suppression of Rice tungro virus through RNA 
interference (Satendra K Mangrauthia)

Phenotyping and molecular characterization of rice 
transgenic lines transformed with RNAi inducing 
binary vector construct based on RTSV-CP gene: 

220 plants representing 18 T1 putative transgenic 
lines were inoculated using GLH to phenotype for 
RTSV resistance. The phenotyping was done along 
with susceptible (TN1) and tolerant (Vikramarya 
and Nidhi) cultivars of rice. Transgenic plants 
showing no/less symptoms were further evaluated 
for the presence of RTBV and RTSV using viral 
gnome specific primers developed in earlier study. 
All plants showed presence of RTBV suggesting 
successful inoculation of tungro virus. However, 
variable reaction was recorded for the presence of 
RTSV. Complete immunity, recovery phenotype 
and susceptible phenotype were recorded 
with respect to RTSV presence.Phenotyping of 
transgenic plants at 25dpi.  T(N)1- susceptible 

control, TP-Taipei-309 (no

n-transgenic), Vik- Vikramarya (Tolerant control), 
SKM 312 and 332 (Taipei 309 transgenic lines).

Diagnostic of RTBV using primers designed from RTBV 
genome. M- 1Kb ladder, 1 to 27- transgenic plants, B- negative 
control, P- positive control.
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B.

Diagnostic of RTSV using primers designed from RTSV 
genome. M- 1Kb ladder, 1 to 24- transgenic plants, B- negative 
control, P- positive control.

The complete genome sequencing of AP isolate of Rice 
tungro spherical virus
Complete genome of a south Indian isolate of 
Rice tungro spherical virus (RTSV) from Andhra 
Pradesh (AP) was sequenced, and the predicted 
amino acid sequence was analyzed (accession 
number: KC794785). The RTSV RNA genome 
consists of 12,171 nt without the poly(A) tail, 
encoding a putative typical polyprotein of 3,470 
amino acids. Multiple alignment with other RTSV 
isolates showed a nucleotide sequence identity of 
95% to East Indian isolates and 90 % to Philippines 
isolates. A phylogenetic tree based on complete 
genome sequence showed that Indian isolates 
clustered together, while Vt6 and PhilA isolates of 
Philippines formed two separate clusters. Twelve 
recombination events were detected in RNA 
genome of RTSV using the Recombination Detection 
Program version 3. Recombination analysis 
suggested significant role of 5’ end and central 
region of genome in virus evolution. Further, AP 
and Odisha isolates appeared as important RTSV 
isolates involved in diversification of this virus in 
India through recombination phenomenon.

ABR/CI/BR/11

Mapping quantitative trait loci (QTLs) for 
yield and related traits using backcross in-
bred lines (BILs) from elite x wild crosses of 
rice (Oryza sativa L.) (Divya Balakrishnan)

14 BILs (Swarna x O. nivara):  14 S, 14-3 S, 148 S, 
166 S, 166-1, 166-2, 24 K, 248 S, 250 K, 3-1 K, 65 S, 7 
K, 70 S, 75 S along with high yielding checks viz., 
IR 64, Jaya, MTU 1010, MTU 1081, NLR 34449, 
Sahbhagidhan, Swarna, Tellahamsa, Tulasi were 
raised at DRR farm in randomized block design 
with three replications in Kharif 2013 and Rabi 
2014. Introgression lines 166s and 148s were 
selected as best lines with most of the desirable 
yield traits compared with checks.166s showed 
high single plant yield, bulk yield, total dry 
matter, per day dry matter production. Derived 
lines from 166s ie., 166-1 and 166-2 had highest 
grain number, filled grains and panicle weight. 
148s had highest per day productivity, panicle 
length, high spikelet fertility percentage and 1000 
grain weight. Physiology data showed that among 
the BILs 166s has highest photosynthetic rate, 
stomatal conductance, high transpiration rate, 
highest concentration of chlorophyll pigments, 
chlorophyll A, chlorophyll B, carotenoids and 
its derived line 166-2 had highest intrinsic water 
use efficiency and carboxylation efficiency. The 
checks showed higher single plant yield than 
BILs, but Swarna/ O.nivara BILs were better in 
photosynthetic related traits compared to checks 
and recurrent parent Swarna. The BILs were 
surveyed for reported genes/ QTLs for yield traits. 
166s had part of yldp1.4 QTL in heterozygous 
state. 
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RUE/CP/AG/10

System of Rice intensification (SRI) - Poten-
tial and Sustainability (R. Mahender Ku-
mar)  

Studies were made to assess the productivity and 
water saving potential of SRI in comparison to 
manual and mechanical transplanted rice under 3 
irrigation schedules (I1: Flooding 5 - 7.5 cm depth 
of standing water up to dough stage; I2: Irrigating 
to keep the soil at saturation till dough stage and 
I3: Irrigation at 5 days interval to bring the soil to 
field capacity (AWD) in clay soils of DRR. The 
data (Table 1) reveals that grain yield in SRI gave 
20.7% higher than manually planted rice (4.03 t/
ha). Among irrigation schedules, AWD (I3) gave 
highest grain yield than other two irrigation 
schedules. The water input to rice crop was 43.3-

RUE – Enhancing Resource and Input Use Efficiency

Rice productivity and water use indices as influenced establishment methods and irrigation 
schedules

Treatment Total water applied
(x106 litre/ha)

Yield  
(t/ha)

Water use (liter)/kg 
grain produced

% of Water 
saving over flooding

Water productivity
(kg m-3)

SRI I1 1525.0 4.28 3564.9 - 0.28
I2 867.9 5.27 1648.2 53.8 0.60
I3 1218.1 5.70 2140.3 40.0 0.47

Manual 
planting

I1 1636.2 3.43 4775.8 - 0.21
I2 1000.1 4.04 2473.5 48.2 0.40
I3 1218.1 4.69 2641.7 44.7 0.38

Mechani-
cal plant-
ing

I1 1636.2 3.90 4187.3 - 0.24
I2 1000.1 4.20 2375.6 43.3 0.42
I3 1218.1 4.35 2859.9 31.7 0.36

Overall view of SRI and comparison of AWD and flood

53.8% and 31.7- 44.7% lower in saturation (I2) and 
AWD (I3) treatments as compared to conventional 
flooding. Irrigation schedule of keeping soil at 
saturation moisture recorded highest values of 
water productivity whereas flooding recorded the 
lowest values. 

RUE/CP/AG/13

Agro techniques for improving the produc-
tivity of aerobic rice (B. Sreedevi)
Studies on aerobic rice grown under three 
recommended dose of fertilizer (RDF)  i.e. 50, 75 
and 100 % RDF with a RDF of 100:50:50 N:P:K 
integrated with four biofertilizer inoculation  
(Azospirillum, Phosphorus solubilizing bacteria 
(PSB), Azospirillum + PSB and control) indicated 
greater aerobic rice yield enhancements due to 
Azospirillum inoculation as compared with PSB at 
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50 and 75% RDF. However, combined inoculation 
of Azospirillum + PSB with RDF gave markedly 
higher yields than all other treatments. Lab studies 
indicated that P solubilisation rate was higher in 
PSB, Azospirillum + PSB treatments in bulk as well 
as rhizosphere soils. 

Impact of four seed priming treatments (4% KH2PO4 
priming; hardening i.e. soaking seeds in water for 
3 hours and redrying in shade for 3 hours back to 
initial moisture content and cycle was repeated 4 
times; hydro priming i.e. soaking seeds in water 
for 48 hours and redrying to original moisture 
content, and unprimed control) under weed free 
and weedy conditions. The study showed that 
seed priming can enhance the seedling vigor and 
seedling growth which in turn improves the weed 
suppressing ability of rice, and consequently 
reducing the risks of poor stand establishment and 
crop losses due to weeds. Seed priming with 4% 
KH2PO4 and seed hardening were found promising 
for improving crop performance. 

RUE/CP/AG/14

Resource conservation studies in rice culti-
vation (B. Gangaiah)  

A study was made to assess contributions of 
dhaincha brown manuring (BM) to nitrogen 
nutrition and weed suppression effects in wet 
seeded rice (WSR) for during kharif 2013 season 
under four levels of recommended N dose (RDN, 
i.e. 120 kg/ha) i.e., 0, 50, 75 and 100% RDN. In WSR 

crop sown @ 80 seeds/m2, dhaincha seeds were 
broadcast sown @ 30/m2 and was knocked down 
by spraying 2, 4-D @ 0.60 kg a.i/ha on 30 day after 
seeding. The results revealed that BM has reduced 
the weed count and weed biomass (recorded on 30 
day after seeding) of WSR crop by 17.4 and 40.8% 
as compared to control. The cumulative effects of 
reduced weed infestations and better N nutrition 
of BM plots resulted in 3% increases in grain yield 
of WSR than no BM plot (4.78 t/ha). Weed biomass 
was lowest in no N applied plot and increased 
significantly with application of 75% RDN only. 
Interaction effect of BM and N fertilization showed 
that BM improved WSR crop yields equivalent to 
16.9 kg N fertilization in no N applied crop and its 
effects gradually disappeared as N dose increased 
beyond 50% RDN. Effect of brown manuring on 
weed indices and grain yield of WSR
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SSP/CP/SS/9

Assessment of soil quality for improved rice 
productivity (Brajendra)

The field experiment was done to assess the impacts 
of fortified poultry as well as vermi manure with 
10 and 20% of total N and P requirement to be met 
with urea and superphosphate applications on 
two rice varieties (KRH2 and Krishnahamsa) for 
eight seasons. Field results have shown that native 
fertility treatment yield ranged from 1.5 - 2.5 t/
ha. Fortified poultry manure and vermicompost 
with 10 and 20 % urea and SSP out yielded RDF 
treatment and the yield ranged from 4-6 t/ha. 
There is no yield penalty even without addition 
of potash. Significant residual effects were seen 
in poultry and vermi manure fortified treatments 
over RDF.

Soil health kit developed was validated for 
different soils and conditions and methods of 
assay are being remodelled based on feedbacks. A 
bilingual (English and Telugu) soil health card was 

SSP- Sustaining Rice System Productivity
designed and developed and is now being widely 
used for distribution among farming community. 
An online e-soil health card generation system has 
been developed and hosted at www.rkmp.co.in 
that will enable farmers to generate soil health 
card based on inherent soil fertility status of the 
region.

SSP/CP/SS/11

Assessment of genotypic variability and im-
proving nitrogen use efficiency in irrigated 
rice (K. Surekha)

The field experiment initiated in 2010 with 
two N levels (0 and 100 kg/ha) as main and 15 
genotypes as sub-plot treatments in a split plot 
design with 3 replications to evaluate the N use 
efficiency (NUE) and to identify efficient rice 
genotypes for their responsiveness and use of soil 
and applied N continued during kharif and rabi 
seasons of 2012. The data reveal that grain yield 
was increased by 27 and 51% during kharif and 
rabi seasons. Genotypes Suraksha, RP-5212-41-4-

Grain yield (t/ha) of genotypes at two N levels
Variety Kharif Rabi 

N0 N 100 Yield diff. (t/ha) N0 N 100 Yield diff. (t/ha)
Rasi 3.18 6.05 2.87 3.89 5.37 1.48
Vandana 3.28 4.75 1.47 3.39 4.70 1.31
Suraksha 3.80 4.94 1.14 3.43 4.29 0.86
IET 21665 3.18 4.30 1.12 3.59 4.44 0.85
DRR Dhan 39 3.16 4.84 1.68 3.80 4.69 0.89
RP-5212-41-4-3-1-1-1B 4.06 5.01 0.95 3.57 4.65 1.08
Vikas 3.16 6.26 t3.10 4.24 4.97 0.73
Improved chittimutyalu 2.63 4.46 1.83 2.45 3.50 1.05
Dhanrasi 3.81 5.96 2.15 4.47 5.68 1.21
DRRH 79 3.67 5.43 1.76 3.35 4.67 1.32
DRRH 82 4.76 7.54 2.78 3.70 5.08 1.38
NDR 359 3.50 4.75 1.25 4.50 5.17 0.67
Swarna 3.72 5.16 1.44 4.63 5.46 0.83
Mandya vijaya 4.06 6.02 1.96 3.75 4.99 1.24
IET 21044 2.59 3.93 1.34 3.89 4.35 0.46
Mean 3.50 5.30 3.78 4.80

CD (0.05) –Main-0.36, sub-0.57, M in  
S – 0.79,S in M -0.80

CD (0.05) –Main-0.221, sub-0.721,MxS-NS
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3-1-1-1B, DRRH-79, DRRH-82, Dhanrasi, Swarna, 
NDR-359 and Mandyavijaya (kharif) and Rasi, 
IET21665, DRRdhan-39, RP-5212-41-4-3-1-1-1B, 
Vikas, Dhanrasi, DRRH-82, NDR-359, Swarna and 
Mandyavijaya (rabi) performed well without N 
fertilization. With N fertilization, Dhanrasi, DRRH-
82, Vikas and Mandyavijaya were found promisng 
in kharif. Grain yield difference between N0 and 
N100 varied from a minimum of 0.95 t/ha in case of 
RP-5212-41-4-3-1-1-1B to 3.10 t/ha in case of Vikas 
in kharif and from 0.67 t/ha in case of NDR-359 to 
1.48 t/ha in case of Rasi during rabi.

With regard to NUE indices (agronomic, 
physiological, recovery and internal efficiencies, 
per day productivity, N uptake rate per day, 
harvest index, internal efficiency, partial factor 
productivity etc.), no single genotype possessed 
all efficiency indicators in the maximum range 
and different genotypes exhibited different values. 
Based on the number of efficiency parameters that 
a genotype had expressed maximum values, and 
as per the mean values of the rank,  Rasi,  Vikas & 
Vandana (early group), DRRH 82 & DRR Dhan39 
(medium duration) and Dhanrasi, Mandyavijaya 
& Swarna (long duration) proved promising in 
both the seasons. 

SSP/CP/SS/13 

Utilization of plant growth promoting micro-
organisms for improving nitrogen and water 
use efficiency in rice (P.C. Latha)

A Serratia marcescens strain (SSB-1) isolated from the 
rhizosphere of rice was found to possess multiple 
plant beneficial traits that lead to phytostimulation, 

soil nutrient mobilization and biocontrol. The 
rhizobacteria produces indole acetic acid (2.89 
µg IAA/µg protein), a plant growth hormone 
and ACC deamainase (1-aminocylcopropane 
-1-carboxylic acid) deaminase activity (2.2 µmol 
ketogutarate/µg protein/h) which reduce the 
production of stress ethylene in plants. The isolate 
also exhibited solubilization of unavailable forms 
of phosphorus and zinc like tricalcium phosphate 
and zinc oxide. In addition, the isolate possessed 
the unique feature of silicate solubilization. 

Laboratory experiments involving incubation 
of the bacteria with insoluble silicate sources 
resulted in significant increase in release of 
silica into the culture supernatant. The insoluble 
silicate sources used were magnesium trisilicate, 
aluminium silicate, potassium aluminium silicate, 
diatomaceous earth, siliceous earth, straw and 
husk. Silicate mobilization as measured by silica 
concentration in the culture supernatant indicated 
that though Si release was highest with magnesium 
trisilicate (4.01 µg silica/µg protein), followed by 
aluminium silicate (3.75 µg silica/µg protein) and 
diatomaceous earth (3.49 µg silica/µg protein), the 
highest growth of Serratia was observed in the 
presence of siliceous earth, rice straw, potassium 
aluminium silicate and magnesium trisilicate. The 
isolate also tested positive siderophore production 
and protease activity. 

Seed bacterization of rice variety Swarna with 
the rhizobacterial isolate was found to increase 
the germination percentage under 15% and 20% 
PEG 6000 induced water stress when compared 
to uninoculated control under in vitro conditions. 

Effect of inoculation on germination and root characteristics of rice seedlings

Treatment Germination (%) Root length (cm) Root diameter (mm) Root  volume (cm3)
Inoculation with S. marcescens

15% PEG 90 7.0 0.42 0.021
20% PEG 85 8.3 0.39 0.018

Uninoculated Control
15% PEG 50 4.2 0.41 0.016
20% PEG 70 5.1 0.34 0.014

(Values are average of 3 replications containing 10 seedlings) R
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A comparison of the root traits which play an 
important role in water stress tolerance established 
that the rhizobacteria also enhanced the root length, 
root volume and root diameter of inoculated 
seedlings. Further evaluation of the strain in 
soil plant systems is in progress to uncover the 
efficiency and the possibility of using this isolate 
as microbial inoculant for alleviating the effect of 
water stress on rice plants.

CP/ENG/6

Selective mechanization in rice cultivation (T. 
Vidhan Singh)

Chinese 8-row transplanter planted the seedlings 
at a depth of 3-4 cm hence there were more number 
of productive tillers compared to other methods.  
Also in mechanical transplanted paddy, the yield 
was 15% more as compared to drum seeder/
farmers’ practice. In case of SMSRI, the yield was 
5% more as compared to traditional drum seeder 
which may be because of the distance in planting. 
In SMSRI, mechanical weeder was used to destroy 
the weeds. Performance of mechanical weeder is 
excellent and the average area covered is 2 acres/
day. The newly developed SRI drum seeder was 
modified by providing pegs so that the seeds get 
better anchorage and there is less damage by birds 
as the seeds are buried at a depth of one cm. In 
view of increasing demand for drum seeder and to 
cover more area in short time a mechanical riding 

type drum seeder is under fabrication. In Rabi 2014 
studies are being undertaken to study the effect 
of soaking time for better germination in drum 
seeder and is in progress. Developed drum seeder 
to suit SRI Cultivation: The modified drum seeder 
with row to row spacing of 25 cm x 25 cm was 
developed and used for sowing pre germinated 
seed. This drum seeder can be modified to suit 
SMSRI sowing by removing nuts from holes which 
are closed using nuts and bolts. Under FLD 25 
acres was transplanted using Chinese and Korean 
transplanter in East and West Godavari district of 
AP.

TTI/CP/CA/3

Computer Applications: Delineation of rice 
growing ecologies by using spatial technolo-
gies and crop models (B. Sailaja)

LISS III images of Varanasi and Mirzapur districts 
were classified using combination method of NDVI 
and unsupervised classification. Varanasi and 
Mirzapur districts of UP were selected as study 
areas. GPS coordinates were collected for rainfed 
rice fields in Tandia block of Varanasi district and 
Villages on the way to South Campus of BHU 
in Mirzapur district and interacted with many 
farmers and gathered information about the crops 
being grown. Other Ground truth points required 
for land use classification like rocky areas, forest 
areas, households etc were collected. 

Mechanical Transplanter in operation in farmers’ field in East Godavari district of AP.
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IRS P6 LISS3 image was geo-referenced and a 
model was developed to zero features other than 
vegetation in the master image. NDVI threshold 
value was fixed at 2.0 for identifying rainfed rice 
areas. This image was further classified using 
unsupervised classification and validated with 
ground truth points. 

Infocrop model was validated with nitrogen use 
efficiency experimental data of 2006. Genetic 
coefficients were calculated for varieties Ajaya and 

BPT 5204. Crop growing dates and management 
data were entered into InfoCrop model and model 
was executed at 0,100 and 200 (kg/ha) nitrogen 
levels. Grain Yields estimated from Infocrop 
model were compared with estimated values of 
Oryza2000, DSSAT and observed values. At 200N, 
3 models performed well as percentage differences 
with observed values were below 10. At 100 and 
no nitrogen application level the percentage 
difference is high in Oryza2000 and InfoCrop 
compared to DSSAT.
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IRS P6 LISS3 image NDVI of LISS3 image

Model output Unsupervised classification
-Red colour pixels represent rainfed rice area
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CCR/CP/PP/9

Physiological studies on heat tolerance due 
to ambient and elevated carbon dioxide in 
rice) (S.R.Voleti)

Quantification of photosynthetic efficiency, 
dark respiration, light induced respiration and 
compensation points using leaf disc oxygen 
electrode in selected accessions of wild rice species 
confirmed the results of the photosynthesis rate 
values obtained using LI-6400. 

CCR – Assessing and managing Crop Response to Climate Change

Photosynthesis (A), Potential photosynthesis (POA), Light induced respiration (LIR), dark 
respiration (Rd) and light respiration (LR) rates in wild and cultivated rices   

Genotype A
μmol.min-1

POA
μmol.min-1

CO2 compensation
time (min )

LIR
μmol.min-1

Rd
μmol.min-1

LR
μmol.min-1

Akshayadhan 0.748cdefg±0.12 0.856 b±0.02 -2.220b±1.40 0.920c±0.21 0.118b±0.04 0.801 b±0.25
Varadhan 0.669defg±0.06 0.832 b±0.18 -1.960b±1.31 0.941c±0.60 0.182b±0.11 0.759 b±0.48
DRRH 3 0.676cdefg±0.04 1.307 ab±0.11 -7.670ab±2.44 0.611c±0.13 0.133b±0.10 0.477 b±0.04
PA6444 0.660efg±0.14 0.855 b±0.33 -2.780b±0.68 0.863c±0.19 0.256ab±0.15 0.607 b±0.33
O. glaberrima (IR 
101800) 0.775cdef±0.01 0.834 b±0.03 -1.900b±0.18 0.834c±0.07 0.079b±0.03 0.754 b±0.05

O. glaberrima (IR 
100983) 0.769cdef±0.06 1.135 ab±0.15 -3.720b±1.36 0.905c±0.02 0.056b±0.00 0.849 b±0.01

O. glaberrima (IR 
102445) 0.752cdef±0.00 0.952 b±0.00 -3.050b±0.00 0.802c±0.00 0.120b±0.00 0.682 b±0.00

O. glaberrima (IR 
104020) 0.478g±0.02 1.131 ab±0.08 -13.950a±1.37 0.629c±0.07 0.144b±0.00 0.485 b±0.08

O. nivara (CR 100097) 0.746cdefg±0.09 1.148 ab±0.16 -4.030b±2.49 0.704c±0.11 0.160b±0.03 0.544 b±0.07
O. nivara (CR 100008) 0.944bc±0.01 0.980 b±0.03 -0.858b±0.20 0.725c±0.04 0.067b±0.01 0.658 b±0.06
O. nivara (IR 104650) 0.706cdefg±0.03 0.995 b±0.69 -5.480b±5.63 0.949c±0.10 0.993ab±1.20 0.779 b±0.06
O. rufipogon (IR 
103404) 0.939bcd±0.05 1.044 b±0.06 -1.424b±0.04 0.870c±0.00 0.077b±0.02 0.780 b±0.00

O. rufipogon (CR 
100309) 1.109ab±0.00 1.143 ab±0.00 -0.810b±0.00 2.106ab±0.00 1.440b±0.00 0.666 b±0.00

O. rufipogon (CR 
100018) 1.160ab±0.17 1.327 ab±0.22 -1.673b±0.76 1.140bc±0.01 0.180b±0.17 0.960 b±0.16

O. longistaminata (IR 
104301) 0.822cdef±0.02 0.945 b±0.02 -1.760b±0.25 0.846c±0.12 0.085b±0.01 0.760 b±0.13

O. longistaminata (IR 
105262) 1.241a±0.03 1.358 ab±0.05 -1.463b±0.97 2.432a±0.88 0.265ab±0.26 2.167 a±0.62

O. eichengeri (IR 
100881) 0.619 fg±0.08 1.913 a±0.02 -15.332a±2.90 0.747c±0.06 0.099b±0.00 0.648 b±0.07

O. glumaepatula (IR 
104387) 0.904bcde±0.00 1.200 ab±0.00 -3.067b±0.00 0.915c±0.00 0.113b±0.00 0.802 b±0.00

Overall Mean 0.820 1.094 -3.857 1.008 0.257 0.797

Based on  the performance of  different rice 
genotypes,  five genotypes were  selected  and 
submitted to NBPGR for registration and all the 
five genotypes were  analyzed for   physiological 
and biochemical responses at  5.0°C  high  
temperature to that of ambient temperature inside 
high temperature tunnel. 

Under elevated temperature Somaly2, Vandana, 
IR55178, GQ-25, SG26-120 and IR82310 were 
found to maintain relatively higher photosynthetic 
efficiency at elevated temperature (lower reduction) 

R
es

ea
rc

h 
 A

ch
ie

ve
m

en
ts

 - 
Le

ad



DRR Annual Report 2013-14

47

Temperature gradient tunnel facility developed at DRR farm (A) Crop growing inside the 
temperature gradient tunnel. (B) Software interface of the temperature gradient tunnel facility. 

than N22, a known temperature tolerant cultivar. 
Respiration and photorespiration were also 
found to be lower in these entries under elevated 
temperature compared to ambient temperature. 
Loss of Nitrogen as ammonia was estimated. 
Vandana and N22 had lost ammonia in the range 
of 80 -100 µmoles/plant. Ammonia loss was within 
50 µmoles in selected genotypes under the both 
N levels, except IR82310 under recommended 
fertilizer N. Under elevated temperature 
also similar observations were recorded. The 
parameters of photosynthesis, associated with N 
loss under elevated temperature in these selections 
should help to select breeding rice lines   suitable 
or climate change. 

CCR/CP/PP/11
Evaluation of genotypic variability in 
leaf photosynthetic efficiency and its 
associatedfactors in rice (D. Subrahmanyam)
Photosynthetic characteristics were measured in 
43 diverse rice genotypes consisting of popular 

varieties, tropical japonica (2) and wild rice intro-
gressed lines (2) under field condition. Leaf photo-
synthetic traits were measured with LI-6400 pho-
tosynthesis measuring system with artificial light 
source.  Photosynthetic efficiency (PN) varied from 
14.3 (Lalat) to 27.3 µmol (CO2) m-2 s-1 with a mean 
value of 20.2.  Similarly, significant variation was 
observed among the tested entries for stomatal 
conductance (gs). Varadhan, ADT-43, Sugandha 
Samba,  Rasi  along with many land races showed 
PN  >20 µmol (CO2) m-2s-1.The gs varied between  
0.212 (BPT-5204) and 0.480 (Tella Hamsa) with a 
mean of 0.345 mol (H2O) m-2s-1. Rasi, MTU-1001, 
Jaya, RPHR-517 and Khudaridhan are the other 
entries in which the gs was >400 mol (H2O) m-2s-1. 
A significant correlation (P<0.005) between leaf 
photosynthesis rate (PN) and stomatal conductance 
and carboxylation efficiency (PN /Ci) ratio indicate 
that the PN is dependent on both stomatal (gs) and 
non-stomatal (carboxylation) factors. Hence it is 
important to select genotypes with high photosyn-
thesis and stomatal conductance along with high 

Genotypic variation in important leaf photosynthetic traits amongst divergent rice genotypes.

S.No Parameter Df MSError F-Value Mean HSD Range CV(%) 
1. PN 42 4.591 7.87** 20.24 7.12 14.34 —  27.34 10.59 
2. gs 42 0.00305 3.591** 0.346 0.183 0.212 —  0.484 15.97 
3. E 42 1.2112 4.93** 9.699 3.65 7.02 —   12.75 6.66 
4. Ci 42 293.74 2.91* 257.3 56.94 221.9 — 294.1 6.66 
5. PN /E 42 0.336 4.759** 2.096 0.609 1.563 — 2.533 8.75 
6. PN /gs 42 98.216 1.40(ns) 59.84 32.86 43.19 — 74.57 16.59 
7. PN/Ci 42 0.000153 3.842** 0.0793 0.0411 0.057 — 0.108 8.74 
8. Tleaf-Tair 42 0.0416 3.808** -0.917 0.633 -0.418 — -1.429 22.0 
9. Ci /Ca  ratio 42 0.00216 1.35(ns) 0.694 0.154 0.616 — 0.760 6.70 R
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PN /Ci ratio.   The leaf photosynthetic efficiency 
showed positive association with the TDM. The 
association between grain yield and PN was non-
significant. 

Physiological characterization of 20 Green Super 
Rice (GSR) entries indicate that photosynthetic 
efficiency varied between a maximum of 26.6 
(GSR125) to a minimum of 21.28 (GSR112)  µmol 
(CO2) m-2 s-1  with a mean of 24.05 µmol (CO2) m-2 
s-1. GSR125, GSR122 and GSR138 are the other 
entries which showed PN >26 µmol (CO2) m-2 
s-1, Significant variation was observed among 
the entries for stomatal conductance, inter 
cellular CO2 concentration and transpiration rate.  
Correlation between different photosynthetic 
traits, TDM and grain yield indicated that the PN 
is positively associated with stomatal conductance 
and carboxylation efficiency (A/Ci ratio).  The 
association between PN TDM and grain yield was 
not significant. From an on-going trial 52 Swarna 
x Oryza nivara introgressed lines (ILs) were 
evaluated for leaf photosynthetic traits. Significant 
variation was noticed between the entries for 
photosynthesis rate, transpiration rate and inter 
cellular CO2 content. The PN varied between 9.07 
(78-K) to 21.54 (3-1K) with a mean of 14.08 µmol 
(CO2) m-2 s-1. PN was positively associated with gs, 
total chlorophyll, Chl. a content and PN /Ci ratio 
representing the carboxylation efficiency. PN was 
positively associated with leaf thickness. However, 
the association is statistically non-significant. A 
positive association was observed between rate of 
photosynthesis (PN), grain yield and TDM. 

CCR/CP/SS/10

Impact of changing temperatures on nitrogen 
dynamics and use efficiency in rice (M.B.B. 
Prasad Babu)   

The impact of nitrification inhibitors viz., Neem 
Coated Urea (NCU) and Dicyandiamide (DCD) 
on N2O emissions, nitrogen use efficiency (NUE) 
and grain yield of rice was studied. Application of 
DCD and neem coated urea reduced N2O emission 

significantly from the rice field as compared with 
urea. The N2O flux during the study period was 
higher with untreated urea as compared to urea 
with inhibitors, indicating the inhibitory role of 
the nitrification inhibitors on N2O emission. Total 
N2O–N emissions were highest with urea (64 g/ha) 
followed by NCU (54 g/ha) and urea + DCD (49 g/
ha) and were least in control with no nitrogen (23 
g/ha). The highest inhibition of total N2O emission 
(36%) was recorded from plots treated with urea + 
DCD followed by NCU (24%). 

Maximum N uptake of 110.08 kg/ha was recorded 
with DCD + Urea followed by NCU (93.81 kg/ha) 
and Urea (81.61 kg/ha) while it was the lowest 
(38.83 kg/ha) in unfertilized Control. Application 
of N significantly increased grain yield as compared 
to absolute control where N was not applied. 
Recommended dose of nitrogen (RDN, 120 kg/ha) 
has doubled the grain yield (6311 kg/ha) by over 
unfertilized control (3083 kg/ha). The highest grain 
yield of 6992 kg/ha was recorded by the application 
of dicyandiamide (DCD) + Urea applied at RDN. 
The yield increase by the application of DCD + 
Urea and NCU was 14% and 7% respectively over 
urea. Application of 75% RDN (90 kg/ha) either 
through NCU or DCD + Urea yielded at par with 
RDN applied as PU. The nitrogen use efficiency 
(kg grain/kg N applied) was highest with DCD + 
Urea (70 kg grain/kg N applied) followed by NCU 
(66 kg grain/kg N applied). Reduction of N dose 
by 25 and 50% resulted in 11 and 24% loss in grain 
yield, respectively over RDN.
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HRI/CPT/ENT/11

Assessment of host plant resistance to brown 
planthopper (BPH) and whitebackedplan-
thopper (WBPH) and their management (V. 
Jhansi Lakshmi) 

Of the 2900 entries consisting of breeding lines 
and germplasm accessions evaluated against 
BPH and WBPH through mass screening test in 
the greenhouse, 16 entries for BPH and 7 entries 
for WBPH were found promising (damage score 
<3.0). Seven entries viz., IET 22989, IET 23894, IET 
21944, IET 23705, IC NO 578151 VPB 231 and VPB 
232 were resistant to both the planthoppers. The 
mechanisms of resistance in the resistant sources 
were identified as non-preference for feeding and 
antibiosis for nymphal survival. 

Greenhouse studies on the interspecific competition 
between BPH and WBPH revealed that the 
fecundity of WBPH was more when released 
in combination with BPH as compared to the 
fecundity when released alone. But, the fecundity 
of BPH was high when released alone.  

Population dynamics of planthoppers and their 
predators 

During kharif 2013, BPH and WBPH (1000 insects) 
were released individually in an area demarcated 
by mylar sheets and their effect on grain yield and 
on yield components was studied at harvest.  The 
planthoppers and predators multiplied well and 
mirid bugs outnumbered the hoppers at the end 
of the crop season. There was considerable yield 
loss in the case of BPH and WBPH infested cages, 
the per cent unfilled grains was more and the 
number of panicles/hill was less in infested cages 
compared to uninfested cages. 

HRI/CPT/ ENT/23   

Insect-plant Interactions with Special Reference 
to Rice Pests – Yellow stem borer and Gall midge 
(A.P. Padmakumari)

HRI - Host Plant Resistance against Insect Pests and its Management

Yellow stem borer:

Backcross inbred lines (BIL) derived from IR64 X 
O. glaberrima  were evaluated in field as two row 
material for yellow stem borer damage. The mean 
damage by stem borer in the population was 12.7% 
WE with a maximum damage of 50 % WE in some 
of the lines.  The damage in the donor parent was 
15.4% WE and in the recurrent parent was 26.3 % 
WE. The damage followed a normal distribution.  
Cut stem assay of the introgressed lines revealed 
that larval mortality was high in BIL215 and 
BIL232. Low larval survival was recorded in IL223 
and IL233.  Larval moulting was affected in BIL232 
and BIL 223.  

Effect of backcross inbred lines on neonate larvae 
of yellow stem borer

Gall midge: 

JGL 19618 (JGL 11609/Abhaya) was identified as 
resistant to gall midge biotypes 1, 3, 4 and Jagdalpur 
population. Two new germplasm accessions 
viz., IC 462402   and IC 577036 were identified as 
resistant to gall midge biotype 1. IET Nos 21841, 
22096, 23074, 23194, 23234, 23247, 23262, 22144, 
22698 INRC 15888 and  germplasm accessions viz.,  
IC  462402,  462447, IC463987, IC577588, ACC503, 
COGR1,COGR2, INRC17837 and IC450029 had nil 
damage against gall midge biotype 1 in the second 
year of testing . 

Under   map based approach, two gall midge 
resistance genes NBS-LRR for  Gm4 and Proline Rich 
Protein 3 for Gm8 were short listed for Real Time 
validation. They were found to be upregulated  
(≥ 2 fold) in respective resistant parents compared R
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to other resistant and susceptible genotypes when 
challenged with biotype 1. These results confirmed 
the putative candidate genes for Gm4 in Abhaya 
and Gm8 in Aganni. 

HRI/CPT/ENT/19 

Host plant resistance for Leaffolder in Rice  
(Ch. Padmavathi)

In order to understand the basis of tolerance to 
leaffolder, field screening of 204 RILs of TN1/
W1263 was carried out during Kharif 2013. Each 
RIL was grown in a line of 20 hills and 3 hills were 
screened in each line. Special method was devised 
for screening wherein the leaves (10-15) of the RIL 
were covered with a nylon mesh bag and tied at the 
bottom. A single 3rd instar larva was released on to 
the leaves from the top of the bag by opening the 
thread and allowed to feed for 48 hrs. After 48 hrs, 
larva was collected and the number of damaged 
leaves were counted, collected and preserved in a 
book for the measurement of damaged leaf area. 
Damaged leaves were scanned with Cannon MF 
4320-4350 scanner at colour mode with 300dpi 
image quality. Leaf area fed was measured by 
using image software. Each time both the parents 
were also screened along with the RILs. It took 
about 2 weeks for complete screening of 204 RILs 
along with parents. 

The data on frequency of leaf area damaged 
revealed a normal distribution curve with values 
between 78.1 mm to 1675.8 mm. Among the 204 
RILs evaluated, less than 100 mm leaf area was 

damaged in only 2 RILs (No.114 & 144) while in one 
RIL (No.240), more than 1000 mm. leaf area was 
fed in 48 hrs. The leaf area fed in TN 1 was almost 
double the area fed in W 1263. Leaf parameters 
like leaf length and leaf width of second leaf from 
top were also measured in these 204 RIls.   Both 
Parents differed significantly in parameters like 
leaf width, percent development of the eggs and 
also in the presence of trichomes. Developmental 
studies revealed that 91% eggs developed into 
adults on TN 1 whereas only 44% eggs developed 
into adults on W 1263. Among the two parents, 
trichomes were observed only on abaxial surface 
of W1263 leaves while they were absent on both 
surfaces of TN1 leaves. 

Frequency distribution of leaf area damaged by 
rice leaffolder in RILs of TN1/ W1263 

Variation in  trichomes on  the abaxial  leaf sur-
face of  the parents

Var. W 1263                                                     Var.TN1
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IPM/CPT/ENT/3)

Chemical control as a component of rice IPM  
(G. Katti)

A replicated field trial was carried out to evaluate 
the effect of non ionic wetting agent, Ek boond 
on the efficacy of three insecticides against stem 
borer in rice during kharif 2013 at DRR Farm, 
Rajendranagar.  

The trial included eight treatments replicated 
thrice in a randomized block design (RBD). 
The treatments consisted of three insecticides, 
rynaxypyr @ 30 g a.i./ha, acephate 95 SG @ 500 g 
a.i./ha and dinotefuran @ 40 g a.i./ha  each applied 
with Ek boond (200 ml/ha) and alone (without Ek 
boond). Ek boond alone and an untreated control 
treatment without any pesticide application served 
as controls.

Stem borer incidence ranged from 4.5% to 11.5% 
DH in insecticide treatments and 8.2 to 13.2% DH 
in Ek boond alone and control during 32 to 74 DAT. 
The white ear incidence varied between 11.2% and 
14.8% in insecticide treatments compared to 15.1% 
in Ek boond alone and 16.1% control. Rynaxypyr 
and acephate treatments with Ek boond had 
significantly lower dead heart damage at 32 DAT 
and white ear damage. The yield in rynaxypyr 

IPM- Integrated Pest Management

Effect of Ek boond on the efficacy of insecticides against rice stem borer, kharif 2013

Trade Name Dead hearts (%) % WE Yield  
(kg/ha)32 DAT 45 DAT 63 DAT 74 DAT

Rynaxypyr + Ek Boond 7.9a 4.9a 5.2a 7.9a 11.2a 3347a

Acephate + Ek Boond 8.7a 5.6a 5.1a 9.4ab 11.3a 2944b

Dinotefuran + Ek Boond 10.1b 5.7a 7.9b 9.5ab 14.8b 2806bc

Rynaxypyr alone 11.5b 6.1a 8.1b 9.3ab 14.2b 2903b

Acephate alone 10.6b 4.5a 8.4b 10.5b 13.0ab 2972b

Dinotefuran alone 10.9b 5.0a 7.8b 10.3b 14.2b 2792bc

Water + Ek Boond 12.0b 8.2b 8.7b 10.4b 15.1b 2602c

Untreated control 13.2b 9.2b 9.0b 11.1b 16.1b 2569

Values in the columns followed by different letters are significantly different at p=0.05

with Ek boond was significantly high (3347 kg/
ha) followed by acephate with (2944 kg/ha) and 
without Ek boond which were at par.

IPM/CPT/ENT/13 

Invertebrate biodiversity of irrigated rice 
ecosystems and its functional significance. 
(Chitra Shanker ) 

Ecological engineering for enhancing natural 
enemy fitness 

Field studies on ecological engineering with 
marigold, gaillardia and bhendi as border plants 
for enhancing parasitisation of hopper eggs were 
taken up at DRR farm during Kharif 2013 and 
Gaillardia and cowpea  in rabi 2013-14. Fields with 
border of marigold resulted in 40 per cent increase 
in parasitisation of hopper eggs by Oligosita 
sp. In the laboratory, the longevity of adults of 
Tetratsichus schoenobii was studied by   providing 
honey, flowers of marigold, Eclipta and Tridax as 
food source. The longevity of the parasitoid was 
highest when provided with honey (22.75±0.75) 
as food source and lowest when they were not 
provided with any food (3.40±0.42). Among the 
flower sources, the longevity (days) was highest on 
Eclipta (7.11±1.45) followed by marigold (6.83±1.40) 
and Tridax (6.35±1.37). 
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Mass rearing of predators for augmentation 
biocontrol 

Predatory potential of two coccinellid beetles on 
brown planthopper was assessed. The coccinellid, 
Harmonia octomaculata consumed a mean of 
7.53 nymphs per day during adult stage while 
Menochilus sexmaculatus consumed 4.66 nymphs 
per day. The pentatomid predator Andralles 
spinidens completed its life cycle  in 45- 57 days 
on Corcyra larvae and offers scope for biocontrol 
against earhead bugs and lepidopteran pests.

IPM/CPT/ENT/21

Botanicals for sustainable management of 
major pests of rice (B. Jhansi Rani)

A field experiment was conducted to evaluate 
the efficacy of commercial botanical formulations 
and three plant extracts in a randomized block 
design with 3 replications during Kharif, 2013. Of 

8 treatments tested, a neem oil based formulation- 
Multineem (containing 300 ppm azadirachtin) 
at 2ml/l was found effective in reducing yellow 
stem borer, Scirpophaga incertulas damage with 
6.76% of dead hearts followed by Neem Ban (300 
ppm azadirachtin) with 7.84% when compared to 
9.44% in control.  Multineem was also effective in 
controlling white ears with 6.7% damage as against 
10.22% in control and leaffolder damage of 4.54% 
DL as compared to 6.64 % DL in control. Highest 
yield of 9.32 kg/34.5 m2was recorded in Neem 
Ban, followed by Multineem with 9.15 kg/34.5 m2 
as compared to 8.50 kg/34.5 m2 in control.

Field efficacy of botanical formulations against 
yellow stem borer and leaf folder

Flowering plants for enhancing natural enemies

Longevity of Tetrastichus schoenobii in relation to 
food source

Efficacy of aqueous seed extracts against BPH 
and leaffolder R
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A laboratory test was carried out to assess the 
efficacy of water extracts from seed powders of 
various plant species at 5% against BPH, Nilaparvata 
lugens nymphs. Among ten extracts tested, neem, 
Azadirachta indica extract caused highest mortality 
of 97.5% followed by Annona squamosa with 95.0 % 
when compared to 4.5 % in control. When the same 
extracts were tested for their antifeedant efficacy 
against leaffolder, C. medinalis at 5%, A. squamosa 
extract recorded lowest feeding of 18.3% followed 
by Argemone mexicana with 26.6% as compared to 
73.3% in control.                   

IPM/CPT/ENT/20 

Semiochemical approaches to manage insect 
pests of rice with special emphasis on sex 
pheromones (M. Sampath Kumar)

In association with IICT, Hyderabad and CPCRI, 
Kasaragod the sex pheromone component of pink 
stem borer, Sesamia inferens was confirmed as an 
acetate molecule Field evaluation of the identified 
pheromone component resulted in marginally good 
trap catches when tested at two different locations 
viz., DMR Hyderabad and PAU, Ludhiana.

Developed a binary blend consisting of two acetate 
molecules against rice leaffolder, Cnaphalocrocis 
medinalis Guenee which resulted in good trap 
catches upto a maximum of  23 males/tarp on a 

  Leaffolder catches in the pheromone trap

single day at DRR farm, Hyderabad.

IPM/CPT/ENT/22    

Investigations on Nematodes of Importance 
to Rice Cultivation (N. Somasekhar)

Biological control potential of five 
entomopathogenic nematodes (Metarhabditis 
amsactae isolates DRR-Ma1 & DRR-Ma2, 
Heterorhabditis indica, Steinernema glaseri and 
S. asiaticum) against rice yellow stem borer 
Scirpophaga incertulas was evaluated in small 
scale field experiments. Observations on white 
ear damage caused by the yellow stem borer 
revealed that the incidence of white ears was low 
in nematode treated plots as compared to the 
untreated control. Maximum reduction (38.2%) in 
white ears over untreated control was observed 
in case of nematode Metarhabditis amsactae isolate 
DRR-Ma2.

Studies on influence of different temperature and 
moisture regimes on root-knot nematode damage 
in rice revealed that the number of galls caused 
by the nematode was significantly higher (41-
61%) in un-flooded condition compared to the 
flooded condition at both ambient and elevated 
temperatures (40-450C). Further, the number of 
galls caused by the nematode was more at ambient 
temperature compared to that observed at elevated 
temperature under un-flooded condition.

Analyses of soil Nematode populations revealed 
that the total nematode abundance was higher in 
SRI plots compared to the conventional system 
across different nutrient management systems. 
In general, relative abundance of plant parasitic 
nematodes was low in SRI plots compared to 
the conventional system. Population of rice root 
nematode, Hirshmanniella spp. was less in SRI plots 
compared to the conventional system.
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HRP/CPT/PATH/15

Assessment of host plant resistance to rice 
blast disease and its management (M. Srini-
vas Prasad)

Host Plant Resistance: A total of 6962 rice lines 
which includes parents, near isogenic lines 

(NILs), RILs, blast differentials, advanced lines 
from aromatic short grain variety improvement 
programme, IRBN lines from IRRI and various 
introgression lines were evaluated for their 
resistance to blast in uniform blast nursery under 
heavy disease pressure. The lines generated in 
functional genomics project were also evaluated 
for resistance against rice blast. Of these 6962 lines, 
803 lines were found to be resistant against blast 
disease.

Some of the materials developed through MAS 
were nominated for All India Coordinated trials. 
These included IET # 24164 (RP Patho-1-2-15) and 
24165 (RP Patho-1-6-5) which had blast resistance 
gene Pi1 in the background of BPT 5204, IET # 
24166 (RP Patho-3-56-11) and 24167 (RP Patho 
3-73-6) which had blast resistance gene Pi54 in the 
background of BPT 5204 and IET # 24168 (Rp Bio 
Patho-2 -18-5) and 24169 (RP Bio Patho -2 -16-4) 
which had Pi54 in the background of Imrpved 
Samba Mahsuri. Among these, IET # 24164, 24166 
and 24167 were promoted to AVT-2-NIL.

Management of Blast disease:  A trial was 
conducted involving newer and existing 
fungicides for the management of blast disease. 

HRP - Host-plant Resistance against Pathogens and its Management

All the fungicidal treatment significantly reduced 
sheath blight severity. The formulations like 
trifloxystrobin 25% + tebuconazole 50% @ 0.4 g/l, 
kresoxim methyl @ 1 ml/l, azoxystrobin 25 SC @ 
1 ml/l, tricyclazole 75 WP @ 0.6 g/l, carbendazim 
50 WP @ 1 g/l, propiconazole 25 EC @ 1 ml/l were 
evaluated. Among the treatments, trifloxystrobin 
25% + tebuconazole 50% @ 0.4 g/l was most 
effective in reducing the blast disease severity and 
simultaneously increasing the yields. In another 
study, a combination product of mancozeb 68% 
+ tricyclazole 18% was found very effective in 
checking the blast disease. In a separate study, 
a new product pyraclostrobin @ 4 ml/l was also 
found effective against blast. 

HRP/CPT/PATH/13

Assessment of resistant sources and moni-
toring of pathogen virulence in bacterial leaf 
blight of rice (G. S. Laha)

Host Plant Resistance: Out of selected 49 
introgression lines (ILs) tested against 6 different 
Xoo isolates, nine ILs viz., PAU # 547, 549, 550, 
695, 747, 848, 1061, 1077 and 1195 were found to 
have broad spectrum resistance against all the 
BB isolates used. PCR analysis for the presence of 
selected known major BB resistance genes in some 
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of these promising ILs with gene specific markers 
indicated that IL PAU 1061 did not have any of the 
known major BB resistance genes tested. Thus IL 
PAU 1061 may provide novel source of resistance 
to bacterial blight in India

Collection and characterization of Xoo: Ninety 
six new isolates of Xanthomonas oryzae pv. oryzae 
were established from infected samples collected 
from different rice growing regions of India during 
2013. There was severe outbreak of bacterial blight 
in Guntur district of Andhra Pradesh during 
September-October, 2013 and in Thanjavur district 

of Tamil Nadu. Till now we have completed the 
phenotyping and genotyping of 260 isolates of 
Xoo collected from different rice growing regions 
of India and categorized them into 22 pathotypes. 
Few strains of Xanthomonas oryzae pv. oryzicola 
(Xoc) from Tamil Nadu and Assam were also 
isolated. Many times both Xoo and Xoc will occur 
together. As the colonies of these two bacteria 
cannot be differentiated visually, we studied 
the effectiveness of a multiplex PCR reported by 
Prof. Jan Leach. The marker system consisted of 
4 primer pairs viz., 2 primer pairs specific for Xoc, 
one primer pair specific for Xoo and one primer 
pair for both Xoo and Xoc. The multiplex PCR 
clearly distinguished the strains of Xoo and Xoc.

We tested the efficacy of three vitamins {Thiamine 
hydrochloride (TH) Pyridoxine hydrochloride (PH) 
and Nicotinic acid (NA)} and their combination 
on bacterial leaf blight of rice. All the vitamins 
significantly reduced the lesion length compared to 
control. Among the vitamins tested, combination 
of three vitamins at 10 mM concentrations and 
Thiamine hydrochloride at 50 mM were the best in 
reducing the lesion length. 

Effect of some vitamins and their combination on the disease severity of bacterial blight of rice

Yield (kg/ha)

Treatments 1st  Observation 2nd  Observation  (Vitamins + BB) Vitamins only

TH (50 mM) 5.71 13.04 3860.00 5413.33

PH (50 mM) 5.62 15.50 4270.00 5570.00

NA (50 mM) 5.34 15.77 5853.33 5186.67

Mix of 3 vitamins 
(3 mM each) 7.79 15.37 4583.33 5703.33

Mix of 3 vitamins 
(10 mM each) 5.44 13.47 4336.67 6383.33

Control 10.47 23.94 4426.67 5706.67

CV (%) 23.98 14.65 14.76 11.1

LSD (5%) 2.9339 4.3135 1223 1143.4
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HRP/CPT/PATH/14

Assessment of host plant resistance and De-
velopment of Diagnostic tools to rice tungro 
virus disease (D. Krishnaveni)

Host plant resistance: One hundred and twenty 
introgression lines from a cross of BPT 5204 x O. 
rufipogon along with TN1 (Susceptible check) and 
Vikramarya (resistant check) were evaluated for 
their reaction to RTV in glasshouse.  Of these, 
6 lines (BILs # 4B, 5B, 6B, 24B, 25B and 84B) 
exhibited resistant reaction with a score of 3, 30 
lines showed moderately resistant reaction (score 
5) while rest were susceptible. The resistant lines 
showing a score of 3 in 1-9 scale were on par 
with the resistant check Vikramarya. The allelic 
variability of the putative candidate gene identified 
though fine mapping of qRTV7 was screened in 
the resistant and susceptible ones and found the 
association of the identified candidate genes in the 
selected resistant lines. In another study, 338 BC2F2 
populations from IR64/Utri Rajapan cross were 
phenotyped to study the functional analysis of 
RTV resistant genes and identified 120 lines with 
score1 and 78 lines with score 3. 

Assessment of yield losses at different stages of 
tungro infection: Six rice genotypes comprising 
of two susceptible (TN1 and Tapaswini), two 
moderately resistant (IR 20 and IR67406-6-3-2-3) 
and two resistant (TKM-6 and Vikramarya) were 
selected for yield loss studies. The results revealed 
that the resistant cv. Vikramarya was less affected 
in terms of plant height when inoculated with RTV 
at 60 DAS with 0.4% increase and 0.9% reduction 
in plant height at 50 DAS. Moderately resistant IR 
20 and IR674066-3-2-3 also showed less reduction 
in terms of plant height as compared to susceptible 
rice cvs. TN1 and Tapaswini. Reduction in 
number of panicles per plant was also found less 
in Vikramarya. A significant decrease in grain 
number per panicle (15.5%) was observed in 
Vikramarya when inoculated with RTV at 20 DAS 
while in TKM-6 it was 16.3 per cent. However, 
when TKM-6 and Vikramarya were inoculated 
with RTV at 60 DAS, it had no significant effect on 
grain number per panicle. Virus inoculated TN1 

and Tapaswini were the most affected in terms of 
reduction in total number of grains per panicle. 
Rice variety TN1 was most affected in terms of 
1000-grain weight when inoculated at 20 DAS as 
the inoculated plants could not reach the flowering 
stage to produce panicles.

HRP/CPT/PATH/17

Biology of false smut disease of rice (D. Lad-
ha Lakshmi)

Host Plant Resistance: Different methods 
of inoculation were tried viz., dusting of 
chlamydospore, spraying of conidia during 
anthesis, swabbing of conidial suspension, 
injection of conidial suspension at booting stage. 
The inoculated plants were kept under 80-90% RH 
at 240 C for one week followed by incubation under 
room temperature. Among these methods tried, 
injection of conidial suspension during booting 
stage produced considerable number of smut balls 
(ranging between1-11). The percentage of infected 
tillers varied from 60-100%. The inoculation 
technique was repeated and reproducible results 
were obtained. Plants injected with one week old 

conidial suspension of U. virens during the early 
stage showed typical smut balls in the emerging 
panicles. The secondary metabolite of U. virens 
was partially extracted from the 30 days old grown 
culture filterate and the chloroform layer showed 
inhibitory action against Candida albicans.

Roving survey was conducted during the first week 
of December 2013 at Nalgonda district of Andhra 
Pradesh to assess the incidence of false smut. 
Eleven villages (Chityal, Veliminedu, Cherughat, 
Vemulapallee, Tummadam, Mukundapuram, 
Narasihula gudam, Kampasagr, Thripuraram, R
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Survey on the incidence of false smut of rice in Nalgonda district of Andhra Pradesh 

Name of the village *% of infected 
tillers

*% of infected 
spikelets/ panicle

*Total no. of smut 
balls/50 panicles 

Range of smut ball 
observed per panicle 

Chityal 15.42 2.47 271 1-22

Cherughat 19.07 2.50 269 1-26

Kampasagar – 1 15.35 2.23 160 1-17

Kampasagar -2 44.08 3.61 509 1-57

Thipuraram -1 59.49 4.13 883 3-64

Thipuraram -2 35.54 3.12 425 2-24

Mukundapuram 22.15 2.43 239 1-19

Tummadam 39.40 3.05 443 1-54

Narashihula gudam 45.15 3.95 590 1-45

Miryalguda 15.13 1.92 173 1-16

Vemulapallee -1 19.24 2.04 244 1-21

Vemulapallee -2 20.12 2.69 281 1-22

Veliminedu 33.52 3.25 401 1-42

* At random 50 panicles were observed 

Chrlapalle and Miryalguda) from 8 mandals 
were surveyed. The percentage of infected tillers/
hill varied between 15.13% to 59.49%. Very high 
percentage of infected tillers was recorded in the 
fields at Thripuraram (59.49). Among the varieties, 
BPT 5204 recorded severe incidence of false smut 
both in terms of infected panicles/hill (100%) and 
number of smut balls/ panicle (64). 

HRP/CPT/PATH/18

Characterization and management of Rhizoc-
tonia solani causing sheath blight of rice (V. 
Prakasam)

Host Plant Resistance: Nine hundred and forty 
germplasm comprising of introgression lines (ILs), 
land races, A, B, R lines, wild rice accessions and 
tropical japonicas (TJPs) were evaluated during 
Kharif-2013. Out 106 germplasm found promising 
in the initial screening, 2 mutant lines, 14 ILs, 2 elite 
lines, 1 B line and 7 TJPs were found promising 
in the repeated screening. Seven land races like 

Gumdhan, Wazuho Phek, Meghalaya Lefara, Chng 
Chakhao, Kunda, Ngonolasha, Shitaria Maha 
have shown promising results consecutively for 
the third time. Among the Green Super Rice (GSR) 
lines evaluated, one line called GSR 106 showed 
resistance and three others viz., GSR-133, GSR-304 
and GSR-311 showed moderate resistance to sheath 
blight disease. Fifteen land races out of selected 55 
germplasm lines were found promising for sheath 
blight resistance for the second time.

Management of sheath blight disease: A trial was 
conducted involving newer and existing fungicides 
for the management of sheath blight disease of rice 
under field condition. All the fungicidal treatment 
significantly reduced sheath blight severity. The 
combination fungicide trifloxystrobin 25% + 
tebuconazole 50% and azoxystrobin 25 SC were 
best in reducing the sheath blight severity and 
were on par with check fungicide (propiconazole). 
Highest yield was recorded in the plots where 
azoxystrobin 25 SC sprayed (3173 Kg/ha). R
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Evaluation of new and commercially available fungicides on sheath blight disease, Kharif, 2013

Treatments Dose Disease severity Yield (Kg/ha)
Trifloxystrobin 25% + tebuconazole 50%  0.4 g 3.1(1.7) 2930
Kresoxim methyl 1.0 ml 3.2 (1.8) 2393
Azoxystrobin 25 SC 1.0 ml 3.1 (1.8) 3173
Tricyclazole 75 WP 0.6 g 3.2 (1.8) 2730
Carbendazim 50 WP 1.0 g 3.2 (1.8) 3090
Propiconazole 25 EC 1.0 ml 3.1 (1.7) 2560
Check - 6.9 (2.6) 1890
General Mean - - 2689
CV(%) - 7.94 6.89
CD at 5% - 0.26 329
Transformation - ST

(Figures in parenthesis indicate transformed means; ST-Square root transformation)

In another trial, bio-efficacy of a new combination 
fungicide, tetraconazole 7.46% + azoxystrobin 
9.32% was tested against sheath blight of rice. The 
formulation was tested at 4 different dosages (1, 
1.5, 2 and 3 ml/l). Among different treatments, 
tetraconazole 7.46% + azoxystrobin 9.32% (3.0 
ml/liter of water) was best in reducing the sheath 

blight severity and was better than check Nativo 
75 WG. The test chemical tetraconazole 7.46% + 
azoxystrobin 9.32% did not show any symptoms of 
phytotoxicity. In another experiment, combination 
product mancozeb 68% + hexaconazole 4% WG (at 
2-3 ml/l) was found effective against sheath blight 
disease.
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TTT/EXT/8

Sustainable Rice production Practices: prob-
lems and prospects (P. Muthuraman)

Sustainability study was carried out in the 
traditional boro rice growing area of Bihar.  A total 
of 120 farm households in three villages in Saharsa 
district were interviewed.  Results of this study 
revealed that the maximum labour use pattern in 
boro rice is  observed  in the operation of sowing and 
transplanting (28%), followed by   land preparation 
(19%), harvesting and threshing (18%), irrigation 
(17%), intercultural operation (15%) and manuring 
and fertilizer application (3%). The prominent rice 
varieties adopted by the farmers are Pusa 2-21,  
Pusa 33,  Saket 4, Jaya, Sujatha, Gautam,   Saroj,  
Prabhat, IR 64, Vishnu Prasad,  Jyothi Prasad and 
Richharia, Chinsura Hybrid -3 . 

The major information sources to the farmers about 
the know –how of boro rice  are from the  fellow 
farmers (30.8%) followed by  Agricultural Research 
station and KVK (24.2%), input dealers (19.2%) line 
department (15.0%), print and electronic media 
(9.2%) and  civil society organizations (1.6%).

Sustainable Rice production in the study area is at 
stake due to the following reasons 

TTI – Training, Transfer of Technology and Impact analysis

Major Reasons for Low Sustainability in Boro Areas of Bihar

S. No Major Reason Percentage Rank
1 Maize and vegetables are 

replacing boro rice
79 % 1

2 Imbalanced use of inorganic 
fertilizers

72 % 2

3 No scientific water 
management practices

70 % 3

4 Inadequate attention to 
problem soils

66 % 4

5 No standard  IPM and INM 
practices

61 % 5

6 Poor seed replacement 60 % 6
7 Dependency of hired labour 59 % 7
8 Tenant  farming 55 % 8
9 Lack of information Reliancy 49 % 9

TTT/EXT/10

Gender dimensions in Rice Sector: An 
Exploratory study on labor migration and 
livelihoods (Amtul Waris)

Gender based participation in rice cultivation in 
selected villages of Tamil Nadu indicated that 
land preparation, irrigation management and 
marketing were undertaken  by farmers and farm 
women were involved in pulling out seedlings, 

transplanting, weeding and harvesting. An inter 
district variation in participation of women in rice 
cultivation was observed in Bihar and women 

R
es

ea
rc

h 
 A

ch
ie

ve
m

en
ts

-A
IC

R
IP

R
es

ea
rc

h 
 A

ch
ie

ve
m

en
ts

 - 
Le

ad



DRR Annual Report 2013-14

60

were involved mostly in weeding and harvesting. 
Women have limited access to and control over 
resources. The comparative drudgery rating by 
farm women between traditional and SRI method 
indicated that line sowing in SRI method was 
rated as highly skilful and drudgery prone (73%) 
compared to normal transplanting (58%). The 
livelihood options were wage work as agriculture 
labor and MGNREGA activities. During peak 
transplanting activity in the villages, the women 
labor preferred it over MGNREGA activities as the 
wages were Rs. 200/day for transplanting higher 
than wage for MGNREGA Rs.130/day. 

TTT/EXT/12

Maximizing the Impact of Rice Technologies 
through ICT applications (Shaik N. Meera)

During the year 2013-14, a small action research 
and surveys were conducted in two major rice 
growing states in India (Andhra Pradesh and 
Karnataka) involving 180 rice farmers and 45 
extension professionals. The study focused on 
demand analysis for knowledge products and 
rice technologies, mapping of knowledge and 
technology sources, delivery channels, ICT tools, 
impact, factorial contribution of non-negotiable 
adoption points to farm productivity etc.,

The per cent respondents receiving information 
from different ICT tools were found to be; Seeds & 
Varietal Selection (45%), Land Preparation (8.33%), 
Nursery Management (8.8%), Crop Establishment 
Methods (13.88%), Nutrient Management (24.44%), 
Water Management (4.44%), Plant Protection 
(56.11%), Weed Management (28.33%), Harvest 
Management (12.22%), Market and supply 
chain (23.33%), Government related (41.66%), 
Weather related (26.66%). Further analysis of the 
components (except for latter three components) 
was also done for factorial contribution.

In both these provinces, impact of knowledge 
interventions was found to be significant when 
blended with field demonstrations. Factorial 
contribution of knowledge interventions (using 
ICTs and non-ICTs) adoption levels on productivity 
and income levels were studied. About 89% of 

respondents (107) have accessibility to ICT tools 
such as Mobile phone, Internet, Video etc. Out 
of 32 non-negotiable adoption points, 15 (46%) 
Information needs were met from these tools. 
Changes in practices due to ICT interventions 
were found to be in the range of 11-12% of total 
adoption points. Majority of the farmers opined 
that productivity increase was realised to the tune 
of 30% (both information and technology impact). 
About 20% of the farmers benefitted either by 
reduced cost of cultivation or other advantages.  
Impact of different factors, knowledge and 
technology interventions on rice productivity 
were calculated. Age (-0.387*), Education 
(0.283*), Use ICT tools for rice knowledge (0.204), 
Changes in practices (0.227*), Reduced cost of 
cultivation (0.318*), Adequacy of information 
(0.259*) were significantly correlated with the field 
productivity.

The non-negotiable adoption points under 
the categories of Land Preparation (0.241*), 
Seeds & Varietal Selection (0.376**), Nursery 
Management (0.027), Crop Establishment Methods 
(0.404*), Nutrient Management (-0.295*), Water 
Management (0.271*), Plant Protection (0.383**), 
Weed Management (0.296*), Harvest Management 
(0.490*) were found to be associated with the 
productivity of rice in farmers fields. There is 
a significant correlation between the extension 
professionals and farmers about the perceived and 
actual benefits accrued by the ICTs.

TTT/EXT/9

An Exploratory Study on Partnerships: Im-
pact and Implications for the Rice Sector (S. 
Arun Kumar)

The partnership formation cycle of basmati rice 
sector, stakeholder’s perceptions and willingness 
in the various partnership processes were studied. 
The data was collected from the scientists from 
ICAR institutes, SAUs, KVK, Private sector 
and farmers from the Punjab region. Majority 
of farmers (about 80%) were aware of contract 
farming processes, respondents were willing to 
enter contract farming with written agreement. 
Few farmers preferred group activities like seed R
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production under contract farming. Study revealed 
that positive organizational environment with clear 
vision on partnership with leadership support as 
one of the favorable factor for creating effective 
partnerships.The contractual agreement processes 
like selection of farmers, agreement, input supply, 
technical support and procurement pattern of 
Kohinoor Foods Ltd and Pepsi Foods Ltd were 
analysed. Extension efforts of the private sector 
(Pepsi) in popularizing Direct Seeded Rice in the 
Punjab region under its “Positive Water Balance 
Agenda” were documented. The study suggests 
having more emphasis towards partnerships 
of MNCs (under CSR strategy) in technology 
dissemination and adoption processes

TTT/ECON/1

Yield gaps and constraints in rice production- 
An econometric analysis (B. Nirmala)

The yield gaps in irrigated rice ecologies of 
Muzaffarpur, Samastipur and Begusarai districts of 
Bihar were studied during the year 2013. The data 
on economics of rice cultivation and yield realized 
were collected from 120 rice farmers. Yield gap I 
which is the difference between the potential yield 
(experimental station yield) and the potential farm 
yield (demonstration yield) was 12%. Yield gap 
II which is the difference between the potential 
farm yield (demonstration yield) and actual yield 
(average yield realized by the sample farmers) is 
18 percent.  The index of the yield gap has been 
found to be 27%. Index of realized potential yield 
which is defined as the ratio of actual yield to 
potential yield, expressed in percentage has been 
found to be 72.6%. Index of realized potential farm 
yield which is defined as the ratio of actual yield 
to potential farm yield, expressed in percentage 
has been found to be 82.4% in Bihar. The major 
problems in cultivation of rice as opined by the 
farmers in sample districts of Bihar were quantified 
by using the Garrett’s ranking technique. The non-
availability of seed in time, incidence of pests and 
diseases like gundhi bug, stem borer and leaf 
folder, brown spot, false smut and BLB were the 
major constraints in realizing the potential yield in 
the study area. Labor shortage and high marketing 

charges were the other constraints as perceived by 
the sample farmers. Thus, it can be inferred that, 
if production constraints experienced by farmers 

in this region are addressed, productivity can be 
increased to the tune of 27%.  

The yield gaps in irrigated rice ecologies of Tamil 
Nadu were studied. Coimbatore and Erode 
districts of Tamil Nadu were selected as the study 
area with a sample size of 100 rice farmers. In 
Tamil Nadu, Yield gap I and Yield gap II were 
found to be 6 percent and 13 percent respectively. 
The index of yield gap has been found to be 19%. 
Index of realized potential yield has been found 
to be 80.9%. Index of realized potential farm yield 
has been found to be 86.2%. The major constraints 
in realizing the potential yield in Tamil Nadu have 
been shortage of labor during the peak operation 
periods, incidence of pests and diseases like stem 
borer, BPH and leaf folder and BLB and Blast, 
nutrient deficient soils and lack of remunerative 
price.  Weed infestation was another problem 
reported by the sample farmers. Apart from these 
problems, imbalanced fertilization is found to be 
a common problem prevalent among the sample 
farmers. This can be overcome by application of 
optimum doses of fertilizers after soil testing and 
creation of awareness among the farmers regarding 
the judicious use of fertilizers.  The constraints 
identified in the study area if addressed, could 
help in bridging the yield gap and realizing the 
potential yield by the sample farmers.
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Training and Extension

During the year 2013-2014, four training  
programs were planned, organized and evaluated 
on various aspects of Rice Production Technologies 
through which 70 persons were trained. Out of 
four training programs, two training programs on 
Model Training programmes were conducted on 
various aspects of Rice Production Technologies 
for Human Resource Development on National 
Level. Two model training courses viz. System 
of Rice Intensification (SRI) and Hybrid Rice 
Production Technologies (HRPT) were sponsored 
by Directorate of Extension, New Delhi while 
one each sponsored by the private companies 
(agro input agencies) and the PPRVFRV. Through 
these 4 training programmes 70 participants 
were trained including Scientists, Senior Level 
Extension Functionaries, Subject Matter Specialists 
from various Departments of Agriculture, State 
Agricultural Universities. For all the training 
programs information brochures were designed 
and prepared including background information, 
course content, training methodology etc and sent 
to various State Department of Agriculture SAU’s, 
Public Private Sector for nominations. Besides these 
four programs six Short Duration courses were 
also organized for farmers, Extension Officials and 
students from all over India through which 185 
persons were trained.  

Tribal Sub Plan

As part of Tribal sub-plan activates were 
undertaken to enhance the livelihood of the tribal 
farmers  (Chenchus and Lambadas) from the tribal 
villages  of Amarabad mandal and Regadi Mylarum 
Mandals in Mahabbobnagar district and the Korra 

Technologies Assessed and Transferred
Thanda  of Nalgonda district in Andhra Pradesh.  
Total number of tribal settlements covered under 
TSP is 15. 

Overall  200  tribal families were given the tech-
nologies like Improved samba Mahsuri,, Krishna 
Hamsa, MTU 1010, drum seeder, Zinc sulphate, 
fungicides and other critical inputs. Various con-
straints in rice cultivation were identified and the 
technologies given to them helped to break the 
yield barriers. The tribal farmers were shown the 
waste management (recycling the waste) through 
vermi compost  and this was demonstrated in the 
tribal hamlets of Nalgonda district. The impor-
tance of choosing appropriate varieties, seed se-
lection, good agronomic practices and adoption of 
INM practices was stressed for improving produc-
tion and productivity of rice crop. 

A home based remedy for control of diarrhoea 
by using pre-cooked rice powder along with 
medical advice was demonstrated in the training 
program. The members of farm women’s group 
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Ecosystem Total FLDs (ha) Mean FLD Yield (t/ha) Mean Check Yield 
(t/ha)

Mean % Yield 
Advantage

Irrigated 315 5.54 4.54 24.25 
Upland 80 4.12 3.30 31.34 
Shallow 75 4.48 3.41 33.16 
Hills 15 4.50 3.40 36.54 
Total or Mean 485 4.66 3.66 31.32 

were trained in setting up vermin compost units 
for eco-entrepreneurship development.

Frontline Demonstrations on Rice 

During the year through this programme, a 
cafeteria of rice technologies were demonstrated in 
485 hectare area covering 15 states and four major 
rice ecosystems of the country.  FLDs organized 
during this year have been effective in creating the 
awareness about the potential of new rice varieties, 
hybrids and other management technologies.  In 
majority of the cases the yield advantages recorded 
by the FLD technologies were significant.  

About 65% of the total FLDs were conducted in 
irrigated ecosystems, 16% in rainfed uplands, 15 
% in shallow lowlands and 3% of the FLDs were 
covered under Hill Ecosystems. FLD technologies 
demonstrated in irrigated ecosystems have 
recorded mean yield of 5.54 t/ha where as 
in Shallow lowlands FLD technologies have 
recorded an average yield of 4.48 t/ha.  Average 
demonstration yields in rainfed uplands was 4.12 
t/ha.

The analysis of yield advantages obtained in 
various ecosystems revealed that across the 

ecosystems, FLD technologies have recorded 
impressive yield advantages.  In case of irrigated 
ecosystems, the mean yield advantage was 24%, in 
uplands the mean yield advantage was 31% and in 
shallow lowlands, the mean yield advantage was 
33%.  This shows the attainable yield potential in 
the farmers’ fields, which needs to be considered 
for planning the extension programs in these 
regions.  The range of yield advantages explains 

that there are few promising technologies, if 
properly adopted by the farmers may result in 
enhancing the farm level productivity.  In total 33 
promising technologies have been identified from 
15 states. The criteria adopted to identify these 
technologies are relative yield advantages over the 
existing technologies and the kind local problem 
the technology tried to address.  This is not an 
exhaustive list, but only indicative list giving those 
technologies that could be tried in these states.  
These technologies will help either in withstanding 
abiotic stresses (such as submergence – Amara, 
Swarna sub-1), improving the field productivity 
(Indira Sona, KRH-4, Palam basmati, Ajaya, 
HUR-105  under INM, Shiats Dhan -1), solving In
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Blightout Program

Seeds of Improved Samba Mahsuri were sent 
to the KVKs – Gaddipalle, Undi, kalvacherla, 
Banaganapalli, Guntur, Vijayawada  in Andhra 
Pradesh. In case of Tamil Nadu the 
state department of agriculture  
were roped  to popularize 
this variety. Thanjavur and 
Villuppuram districts were chosen 
to demonstrate this variety. 
Overall 1500 demonstrations 
were conducted in the BLB 
endemic areas of both the states.  
The extension information  were 
provided in the form of video 
films and information brochure 
in both Tamil and Telugu languages. 

Farmers’ Day

DRR Farmers Day Organized on Oct.20th 2013 
at DRR experimental fields , Rajendranagar. Dr. 

Padma Raju, Vice Chancellor, ANGRAU was 
the Chief guest and Shri. J. Dharma Naik, Addl. 
Director of Agriculture, Govt. of AP was the 
guest of honour.More than 600 farmers attended 
the farmers day and visited various stalls set up 
by ANGRAU, DOR, DSR, M/S Bayer and other 

the local problems (Problem soil management), 
labour scarcity (mechanical transplanting, drum 
seeding), early harvest for facilitating rabi crops 
(Abhishek), consumer preferences (RC Maniphou-
10), replacing the local varieties in tribal areas (CO 
(R ) 50) etc., But a viable strategy should be in 

place before these promising technologies making 
a difference in the livelihoods of farmers. 

During this year, monitoring was done across the 
country in select locations involving a team of 
DRR scientists. The monitoring teams have visited 
FLD sites and interacted with the farmers. Various 
components such as field boards, list of farmers, 
performance of technologies, input supply details 
were verified during these visits.

The new varieties and technologies demonstrated 
need to be popularized in an extensive way, so as 
to enhance the productivity and production on 
a location specific basis.  The effectiveness of the 
FLDs can be enhanced much more through proper 
planning, expeditious administrative approval, 
timely release of funds and critical monitoring.  
The fruits of FLDs can be harnessed on large scale, 
if proper follow up activities are taken up by the 
state departments of agriculture.

DRR is continuing with the efforts to critically ana-
lyze the data of FLDs to generate data on factors 
contributing to higher crop yields and constraints 
of production under various farming situations to 
aid in policy decisions. As a part of this initiative 
a comprehensive database is being developed on 
FLDs conducted in last two decades and is made 
available at http://www.fld.rkmp.co.in.  
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organisations. The technologies developed by DRR 
were displayed and explained to the farmers. At 
the end question answere session was organized in 
which pressing issues of the farmers with respect 
to rice cultivation were addressed. Few selective 
progressive farmers were also felicitated in the 
meeting.  

Participation in Farmers’ fair / Exhibition

DRR took active part in the Farmer’s day 1. 
organized by CRIDA on 13th September 2013. An 
exhibition stall on rice production Technology 
was  installed in the Hayatnagar farm. DRR 
subject matter specialists participated in the 
question answer session and the Kisan gosthi.  

DRR participated in the World Agricultural 2. 
Forum congress from 4-7th Nov. 2013 at 
the Hitex international convention Central 
Hyderabad.  Installed an exhibition stall on 
Rice Production Technology.  

DRR participated in the Global Consultation on 3. 
Millets Promotion from Health & Nutritional 
Security December 18 - 20,  2013 organized by 
project directorate on sorghum Research.   DRR 
installed an exhibition stall and sold seeds and 
its scientific and farmers friendly publications. 

RKMP Private Sector workshop on Sep 294. th 
2013. 

DRR Farmers Day Organized on Oct.205. th 2013 
at DRR experimental fields , Rajendranagar.

Krishi Vasant 2014:6.  In the 100th birth centenary 
of Late Shri Vasant Rao Naik, Former Chief 
Minister of Maharashtra this great visionary, 
Krishi Vasant was organized as the biggest 

ever Kisan Mela and exhibition in the country. 
Shri Pranab Mukherjee, Hon’ble President 
of India inaugurated the Krishi Vasant-2014. 
ICAR displayed its innovations, technologies 
and best practices through a especially created 
pavilion on the theme, Era of Resurgence 
in Agriculture. DRR installed a stall and 
exhibited  all the latest techniques in irrigated 
rice. Approximately 10.0 lakhs farmers  from 
all over India visited DRR stall and benefited. 

The health products of DRR and sample seeds 
were distributed along with relevant   rice 
related extension literature. Director, DRR 
and his team of scientists participated in the 
Farmers’ conferences and farmer-scientist 
interaction sessions.

Visitors Services

During the year 2013-14, about 4800 visitors  
comprising  students, farmers, extension 
officials, executives from private input agencies, 
foreigners, policy makers, scientists  visited  DRR 
and acquainted with the  ongoing activities and 
achievement of DRR.  
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Media Coordination and  Kisan Call 
centre 

Approximately 20 scientific talks on various 
aspects of rice production Technologies were 
delivered by the resource faculty of DRR and 
broadcasted  by AIR, Hyderabad  Kendra. DRR is 
part o f Kisan Call centre  program and the question 
related to rice  from the farmers through toll free 
non 1551  were answered. Five of the Scientists  
delivered  rice related  program in the private  
televisions’ (Telugu) Channel. 

Intellectual Property Management 
and Transfer / Commercialization of 
agricultural technology Scheme
S.No Licensee Date of MoA signed

DRRH-2

1 Namdhari Seeds Pvt Ltd 19/06/2013

2 Siri Seeds (India) Private 
Limited

19/06/2013

3 Krishidhan Seeds Private 
Limited

26/06/2013

4 RJ Biotech Ltd 12/12/2013

5 Super Agri Seeds Private 
Limited

13/05/2014

DRRH-3

1 Krishidhan Seeds Private 
Limited

26/06/2013

DRR entered MoAs with private seed companies 
on non- exclusive basis for commercialization, 
production and marketing of DRR varieties / hy-
brids. The agreement is valid for 5 years initially 
and renewable on mutually agreed terms and 
conditions. During 2013-14, 4 MoAs for DRRH-2 
and 1 MoA for DRRH-3 signed and earned Rs. 20 
lakhs. 114 entries of seed was provided to various 
institutes and private companies through MTA. 
Several applications for germplasm registration 
were screened and certified by ITMU members 
for soft registration with NBPGR, New Delhi. As 
an authorized institute, DRR received 40 import 
permit applications which were scrutinized and 
forwarded to NBPGR for processing. 

Awards and Recognitions

Hari  Om Ashram Award to Dr. B.C. 	

Viraktamath, Team Leader and his associates 
Dr. M.S. Ramesha, Dr. R.M. Sundaram and  
Dr. A.S. Hari Prasad during the 85th Foundation 
Day Ceremony of ICAR on 16th July, 2013.  

Lal Bahadur Shastri Outstanding Young 	

Scientist Award to Dr. M. Sheshu Madhav, 
Senior Scientist, Biotechnology.

Dr. Shaik N.Meera, Senior Scientist bagged 	

prestigious ‘Young Scientist Leadership Award’ 
in agriculture during the Agriculture Leadership 
Summit-2013 organized by the leading national 
agriculture magazine ‘Agriculture Today’ at 
New Delhi on 19th September 2013. 

Dr. Shaik N.Meera Sr. Scientist received Young 	

Extension Professional Award of International 
Society of Extension Education (INSEE) for the 
year 2013 for his outstanding contribution in the 
field of Extension Research. He received the award 
from Dr. S. Ayyappan, Director General ICAR 
and Secretary DA RE during the International 
Conference on ‘Extension Educational Strategies 
for Sustainable Agricultural Development- A 
Global Perspective’ held on 5-8 December 2013 
at Bengaluru.
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Dr. S. R. Voleti, Principal Scientist (Plant 	

Physiology) was conferred with Prof G. V. 
Joshi memorial  award of Indian society of 
Plant Physiology, New Delhi for the year 2013, 
at the National Conference of Plant Physiology 
organized by DGR, Junagadh (Gujarat) during 
December, 2013.

Dr. V. Ravindra Babu, Principal Scientist 	

(Plant Breeding) has received  “Spandana  Best  
Scientist  for 2013” award for his contribution 
to the rice research in general and developing 
high zinc genotypes in par ticular on 30.12.2013  
at Sri Prakash Educational Institutions, 
Payakaraopet, Tuni, A.P

Society for Scientific Development in Agriculture 	

and Technology, Meerut, UP, India, conferred 
‘Distinguished Scientist Award’ in the field of 
Soil Science and Plant Breeding to Dr. Brajendra 
and Dr. V P Bhadana, Senior Scientists, DRR, 
respectively during the ‘National Conference  
on Emerging  Problems  and  Recent  Advances  
in Applied Sciences: Basic to Molecular 
Approaches’ during 8-9th February, 2014 at 
CCS, University, Meerut

Dr. Divya Balakrishnan, Scientist, ICAR National 	

Professor Project, received a Commendation 
Certificate from Directorate of Sorghum 
Research, Hyderabad for her outstanding 
performance in the Winter School training on 
‘Molecular breeding approaches for the genetic 
enhancement of millet crops’ sponsored by the 
Division of HRD, ICAR during January 06 - 26, 
2014

Dr. Jyothi Badri, Scientist received Sri. Vaddadi 	

Narasimha Swamy Memorial Gold medal at 
the 44th Annual convocation of ANGRAU, 
Rajendranagar held on 20th March 2014 for 
securing highest OGPA in Ph.D

Revenue Generation

An amount of ` 1,25,20,000 was received through 
contractual services for the evaluation of breeding 

lines for quality, diseases, insects and also assessing 
the efficacy of new molecules/chemicals. A sum 
of ` 2,00,000 was generated as course fee for M.Sc 
research project students.

Testing Fees

Through testing of varieties and hybrids an amount 
of ` 1,64,00,00 was generated.

Revolving Fund

DRR is actively involved in production of quality 
seed in research farms and farmers fields and 
supplying it to Pvt. Seed companies, Govt. 
seed agencies and also to farmers earning huge 
revenue. The receipts have generated an amount 
of ` 25,18,122 for the financial year with a closing 
balance of ` 28, 45,125. 

Linkages and collaboration in India and 
abroad

DRR signed MOU with IGKV, Raipur for collab-
orative research work and academic exchange of 
students for award of Ph.D degree.

Collaboration with International Rice Research 
Institute (IRRI) is   also active with “Stress toler-
ant rice for poor farmers in Africa and South Asia” 
STRASA project.

AICRIP centres

List of funded AICRIP centres with staff posi-
tions during 2013-14 is given in Appendix 4.

Externally funded projects

Six externally funded projects have been sanc-
tioned during 2013-14 (Appendix 6) with a bud-
get outlay of 176 lakhs.  A total of 45 externally 
funded projects are currently being handled at 
DRR (Appendix 7) with a sanctioned budget of Rs. 
38 crores.  
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Research Advisory Committee Meeting

The second meeting of the new Research Advi-
sory Committee (constituted in 2012) was held at 
DRR from 2-3 May, 2013 under the chairmanship 
of Prof. E. A. Siddiq, Former DDG (CS}, ICAR. The 
members were Dr. Ramesh V. Sonti, Chief Scientist 
CCMB, Hyderabad; Dr. Madan Mohan, Professor, 
Biotechnology, Delhi University; Dr. R. P. Singh, 
Former Project Director, Project Directorate on 
Cropping System Research, Modipuram; Dr. R. K 

Samanta, Ex-Vice Chancellor, BCKVV. (WB), Dr. s. 
N. Sinha, Ex Head, IARI Regional Station, Karnal; 
Dr. T. Mohapatra, Director, Central Rice Research 
Institute, Cuttack and Dr. GururaJ Katti, Member 
Secretary, RAC, DRR. At the outset, Dr. N. Shobha 
Rani, ProJect Director I/C welcomed the chairman 
and all the members and presented an overview 
of DRR research activities and accomplishments 
covering crop Improvement, crop production, 
crop protection and social sciences division. Dr. G. 
Katti presented the proceedings of RAC-2012 and 
action taken report. This was followed by detailed 
presentation of research accomplishments of each 
discipline by respective PI/Head. A special lecture 
on Indian Agriculture scenario was presented by 
Dr. R. P. Singh, member RAC.

Institute Research Council Meeting 

Institute Research Council Meeting (IRC) was or-
ganized from May 6-9, 2013 under the chairman-
ship of Dr. B. C. Viraktamath, Project Director, 
DRR. All the scientific staffs of DRR participated in 
the meeting. At the outset, Dr. V. Jhansi Lakshmi, 
Principal Scientist, Entomology and secretary, IRC 

Significant Events

welcomed the Chairman and all other members 
of IRC. The chairman in his introductory remarks 

emphasized the importance of the meeting. This 
was followed by presentation of the work done 
during 2012-13 by individual scientists of each 
discipline. Each presentation was thoroughly dis-
cussed by the members. As many as 6 new projects 
were approved by the chairman. The chairman in 
his concluding remarks mentioned about excellent 
work done during the last year. He also urged to 
put new and Innovative Ideas In research and sug-
gested to incorporate the suggestions given in Di-
visional JRC meeting by the external experts and 
also by the Research Advisory Committee (RAC). 
This was followed by the presentation of Results 
Framework Document (RFD) by Dr. M. B. B. Pras-
ad Babu, Sr. Scientist, Soil Science and EFC draft 
by Dr. K. V. Rao, Principal Scientist and Head, Soil 
Science. The meeting ended with vote of thanks by 
Dr. B. Sreedevi, Principal Scientist, Agronomy and 
Joint Sceretary, IRC.

Review Meeting on Bio-fortification.

One-day meet on Review of Rice Bio-fortification 
program was organized by ICRISAT-HarvestPlus 
(HP) team in association with ICAR, DRR and 
DBT on 12th  April 2013 at SKUAST, Srinagar.  
Dr. S.K. Datta, DDG (CS) underscored the mission 
of bio-fortification for the development and 
release of nutritionally enriched food crops for 
the needy with the support from DBT project and 
international dimensions provided by HarvestPlus. R
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had a detailed discussion on component 8 (biotic 
stresses) and component 11 (increasing yield po-
tential) of GRiSP with Dr. B. C. Viraktamath, Proj-
ect Director, DRR. The meeting was also attend-
ed by scientists of Crop Improvement and Crop 
Protection Division, DRR. Again on 24th July, Dr. 
Nese Srinivasulu visited DRR to discuss about IR-
RI-India collaborative project-18 (on slower diges-
tive rice varieties) under GRiSP product line titled 
“High quality rice and innovative rice based food 
products” with the scientists involved in quality 
and nutrition of Crop Improvement Division.

Indian Rice Check Programme Planning

Under Global Rice Science Partnership (GRiSP 
Theme 6) and RKMP outreach program, DRR is 
planning to initiate a pilot project on innovative 
concept known as Rice Check in Andhra Pradesh 
in collaboration with Andhra Pradesh Rice Re-
search Institute (APPRI, Maruteru, ANGRAU). 
The Planning meetings were conducted during 
17-20 September 2013 in West Godavari District of 
Andhra Pradesh. Dr. John Lacy, Consultant IRRI 
participated in the meetings along with selected 
scientists from DRR and ANGRAU.

He mentioned about ICAR’s Bio-fortification 
Platform and the recent concept of ‘Nutri-Farms’ 
and complementation of both programs. The 
progress of two phases of the DBT Bio-fortification 
project was outlined by Dr. K.S. Charak.Advisor, 
DBT. Detailed presentations were made by eight 
centers: DRR-Hyderabad, JGKV-Raipur, CRRJ-
Cuttack. RRS-Chinsurah, TNAU-Colmbatore, 
UAS-Bengaluru, MSSRF-Chennal and University 
of Calcutta. The deliberations were concluded 
with general discussion on rice biofortification 
coordinated trials 2013, germplasm exchange 
among centers and proficiency test across XRF and 
ICP laboratories.

Lecture on Green Super Rice

Dr. Jauhar All, Plant Breeder and Coordinator of 
Green Super Rice (GSR) Project, International Rice 
Research Institute, Philippines delivered a talk on 
the GSR Project on 22nd April 2013 at DRR.

Release of DRR Publication “DUS Char-
acterization of Rice Varieties” 

During 5th  Genome Saviour Community Recognition 
awards ceremony held at NASC complex, New 
Delhi, organized by PPV&FR Authority on 
22nd May, 2013, Honorable Minister of state for 
Agriculture and Food Processing Industries, Shri 
Tariq Anwarji released the publication “DUS 
Characterization of Rice Varieties”.

Meeting on IRRI-India Collaboration 
Organized

A meeting on strengthening the collaboration be-
tween IRRI and India was organized at DRR on 
19th July, 2013. Dr. K. K. Jena, Principal Scientist 
and team leader of GRiSP’s (Global Rice Science 
Partnership) biotic stress breeding program, P B 
G B Division, IRRI, Philippines visited DRR and In

st
itu

tio
na

l A
ct

iv
iti

es



DRR Annual Report 2013-14

73

Independence Day Celebrated

Independence day was celebrated with great 
enthusiasm on 15th August, 2013 both at DRR and 
ICRISAT campus. All the DRR staffs participated 
in the function. At DRR, the national flag was 
hoisted by Dr. K. V. Rao, Project Director I/C 
and at ICRISAT farm campus, by Dr. V. Rabindra 
Babu, Principal Scientist, Plant Breeding. Project 
Director (I/C) in his message narrated the salient 
DRR achievements and thanked all the DRR staff 
for the good work done during the last year. He 
also emphasized that the entire DRR community 
should strive for further excellence of the institute 
and for increasing the rice productivity and 
production.

DRR Observes ‘Parthenium Awareness 
Week’
Directorate of Rice Research observed Parthenium 
Awareness week from 16th-22nd August, 2013.  
Dr. N. T. Yaduraju, Former Director, National 
Research Centre for Weed Science (NRCWS),  
Jabalpur and Principal Scientist, ICT4D, KSI, 
ICRISAT delivered a lecture on “Parthenium 
story-Have we learnt the lesion” at DRR Seminar 
Hall-1 on 16th August, 2013. He presented details 
the biology and management of this notorious 
weed on the eve of “Parthenium Week”.

Dr. N. Shobha Rani (Project Director I/C) briefed all 
the staffs regarding importance of this dangerous 
weed. All the staffs of DRR including farm labours 
removed all the Parhenium plants from DRR 
campus (on 17th August) and from DRR fields 
at Rajendranagar (on 19th August). A token gift 
was given to the staffs for this collective activity. 
The event ended with vote of thanks by Dr. R. 
Mahendra Kumar, PS and Head, Agronomy.

Hindi Week Celebrated

Hindi Week was celebrated with great enthusiasm 
from 14-21st  September, 2013. All scientists, tech-
nical and administrative personnel of the director-
ate participated in various competitions like Hindi 
quiz (16th September), Extempore (17th September) 
and memory test (19th September). Ms. Sujataji 
who is a Hindi teacher in Central School, NPA Ra-
jendranagar wa the chief guest at the closing cere-
mony. The chief guest emphasized the importance 
of hindi as official language. On this occasion the 
hindi version of leaf colour chart was released.

RKMP- Private Sector Workshop

One day workshop was organized at DRR on 24th 
September, 2013 to encourage private sector in-
volvement in Rice Knowledge Management Portal 
(www.rkmp.co.in). A total of 50 private sector rice 
Stakeholders participated in this workshop. The 
main objective of this workshop is to create aware-
ness about RKMP, provide the hands-on experi-
ence for various features of the RKMP and to get 
the private sector perspective and involving them 
for information/data contribution.

Inauguration of Heat tunnel facility at 
DRR farm

Temperature gradient facility for conducting high 
temperature studies in relation to impact of cli-
mate change on rice cultivation was inaugurated 
on 23rd September, 2013 by Dr. Y. P. Abrol, FNASc, 
Former Head, Plant Physiology, IARI in presence 
of Dr. B. Venkateshwarlu, Director, CRIDA, Dr. N. 
Shobha Rani (Project Director I/c, DRR) and Dr. S. 
R. Voleti, PI, NICRA, DRR. R
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One Day Workshop on Climate Change 
Organized at DRR

One day workshop/brain storming was held at 
DRR in relation to N-use efficiency on 23rd Sep-
tember, 2013 in rice in Project Director’s commit-
tee room. The meeting was attended by Dr. Y. P. 
Abrol, Former Head, Plant Physiology, IARI, Dr. 
B. Venkateshwarlu, Director, CRIDA, Dr. M. Ma-
heswari, Head, Crop Sciences, CRIDA, Dr. Altaf 
Ahmed, Dr. Raghuram, Dr. Jagadish Rane, Dr. 
Padmini Swain, Dr. Sangeeta Mohanty, Dr. S. R. 
Voleti and other DRR NICRA Staffs along with 
RAs and SRFs.

Vigilance week observed

DRR observed vigilance week from October 28-
November 2,2013. The observance of Vigilance 
Awareness Week commenced with the pledge on 
28th October, 2013 at 11.00 A.M. The English ver-
sion of the oath was read by Dr. N. Shobha Rani, 
In-charge Director and the Hindi version was read 
by Dr. N. Sarla, National Professor, DRR. All the 
DRR staff took the oath. This year theme of observ-
ing Vigilance Awareness Week was “Promoting 
Good Governance-Positive Contribution of Vigi-
lance”.

Prof. G. Harogopal, former Dean, School of Social 
Sciences, University of Hyderabad delivered a 
lecture on “Providing good governance: positive 
contribution of vigilance” on 2nd November, 2013 
during the vigilance week.

Cyclone ‘Phalin’, ‘Helen’ and ‘Lehar’ hit 
coast of Andhra Pradesh

The Cyclone Phailin lashed on the coastal districts 
of Odisha and Andhra Pradesh during 10th -12th 
October, 2013 causing severe damage to standing 
rice crop and human life. A team of scientists from 
DRR viz., Dr.V. Ravindrababu,  D. Subrahman-
yam, M. S. Prasad and B. Gangaiah along with the 
staffs from ARS, Ragolu and State Department of 
Agriculture surveyed the affected areas in Srikaku-
lam district of AP. There were heavy winds (1 00-
150 kmph) and intense rain fall (107-190 mm) on 
the day the cyclone crossed the coast line near Go-
palpur, Odisha on 12th October. There was heavy 
damage to the rice crop due to water stagnation 
in the low lying areas (3-6 days) and crop lodg-
ing due to heavy winds. The state department of 
agriculture had estimated that rice crop was dam-
aged approximately in 41 00 ha due to inundation 
and in 1400 ha due to lodging of crop. In some of 
the villages near the sea coast, the saline sea wa-
ter intruded into the rice fields which resulted in 
yellowing of the leaves and burning of the leaf 
tips. The team also made some suggestions for the 
immediate actions to be taken to save the crop as 
much as possible. 

Cyclone Helen lashed on the coast of Andhra 
Pradesh on 22 November, 2013. Though its inten-
sity was not very high, it resulted in heavy rains 
and caused extensive damage to the maturing rice 
crop in the coastal districts of Andhra Pradesh. 
Even before coastal Andhra Pradesh fully recov-
ered from the effects of Cyclone Helen, another cy-
clone called Lehar hit between Machillipatnam and 
Kalingapatnam near Kakinada on 28th November, 
2013. However, the cyclone was weak and did not 
cause much damage to crops and human life.
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International symposium on bacterial 
blight of rice organized

Fourth International Conference on bacterial blight 
of rice was jointly organized by Centre for Cellular 
and Molecular Biology, Hyderabad (CSIR), 
Directorate of Rice Research, Hyderabad (ICAR) 
and Society for Advancement of Rice Research, 
Hyderabad from December 2-4, 2013. The inaugural 
meeting was attended by Prof. Swapan K. Datta, 
DDG (Crops), ICAR, Prof. Mohan Rao, Director 
CCMB, Prof. E. A. Siddiq, Honorary Professor, 
ANGRAU, Dr. B. C. Viraktamath, Director, DRR, 
Dr. T. Mohapatra, Director, CRRI, Prof. Adam 
Bogdanove, Professor, Cornell Univeristy and 
Dr. Ramesh V. Sonti, Chief Scientist, CCMB. 
Inaugural lectures were delivered by Prof. Jan 
Leach from Colorado State University and Prof. 
Adam Bogdanove from Cornel Univeristy. Many 
leading scientists from different parts of World 
participated in the meeting and discussed the 
latest advancements made.

DRR organizes free medical camp

A free medical camp was organized at DRR on 
6th December, 2013 by the DRR Staff Recreation 
club. Three CGHS and ICAR recognized hospitals 
situated at Hyderabad viz., Deccan Hospitals, 
Somajiguda, Olive Hospitals, Mehdipatnam and 
Dr. Agarwal’s eye Hospital, Panjagutta took part 
in the camp. About 150 DRR staffs and their family 
members got the benefit from the free medical 
camp.

DRR organizes IPM day

An IPM day was organized by DRR in collaboration 
with KVK, Kampasagar, ANGRAU on 25th 
November 2013, to create awareness about the 
management of pests (weeds, insects & diseases) 
from nursery to harvest. Around 50 farmers and 
25 scientists from DRR, KVK and state government 
officials attended the meeting. The IPM practicing 
farmers shared their 
experiences and 
operations taken for 
the management of 
different pests. “IPM 
card” was distributed 
to farmers along with 
leaf colour chart.

Mutant day organized

A mutant day was organized at village Kakonoor 
(Kesampeta mandai) where about 1 0,500 M2 lines 
of popular rice variety Samba Mahsuri are being 
grown in farmer’s fields (a CCMB-DRR project: 
PLOMICS). The main objective of the meeting was 
to involve scientific staffs from different disciplines 
of Directorate of Rice Research in selecting novel 
mutants. Dr. N. Shobha Rani (Project Director I/c) 
inaugurated the meeting and about 30 scientific 
staffs participated in the meeting and selected 
many unique mutants.

One day workshop on sustainability in 
Agriculture

One day workshop on Ag Balance-A method 
to measure sustainability in agriculture was 
organized at DRR jointly by BASF and DRR on 9th 
December, 2013. The meeting was inaugurated by 
Dr. N. Shobha Rani, Project Director (I/c). All DRR 
scientific staffs and different BASF officials viz., 
Mr. Ashok Koshy, Mr. M. K. Reddy, Dr. Martijn 
Gipmans and Mr. Jagmeet Bal participated in the 
meeting.

Training program of plant variety 
protection

One day Awareness cum Training Programme on 
Plant Variety Protection and Registration of Plant R
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Varieties was held at DRR on 21st December, 2013 
for the benefit of the Agricultural Officers/ Assis-
tant Professors from SAUs/ NGOs.

AICRIP Hill Trials Review Meeting

The first ever AICRIP Group meeting for Hill 
region (a satellite rice workshop) was held at 
CSKHPKVV, Palampur  on February  25, 2014. 
The meeting was organized mainly to overcome 
to problem of late receipt of the seed to the hill 
locations and also to review the progress of work of 
these locations during the normal  rice workshop. 
Dr. K.K. Katoch, Honorable Vice Chancellor and 
Dr. S.P. Sharma, Director  of Research,  CSKHPKV 
graced  the Inaugural function  and complimented  
DRR, Hyderabad for conceptualizing the satellite 
workshop for hill trials and hoped that this will lead 
to development  and identification  of promising  
genotypes for Hill ecology  at  a  faster  rate  and  
will eventually  contribute  to the increased rice 
production and productivity in the Hill region. 
The DRR team for this meeting was led by Dr. BC 
Viraktamath, Project Director, and a team of seven 
DRR scientists  par ticipated in the deliberations.

Brain   storming   session   on   Pre-breeding    
and Resistance gene resourcing

A special meeting was organized on 18.3.2014  at 
DRR to discuss about research strategies on Pre-
breeding  and  resistance  gene resourcing.  DRR  
scientists   (Crop Improvement  Section,  Crop 
Protection Section) led by the Project Director 
Dr. B.C. Viraktamath and  a  team  of four CRRI 
scientists  led  by the  Director,  CRRI, Dr. T. 
Mohapatra  par ticipated in this brain storming 
session and discussed in detail about the ongoing 
pre-breeding activities at both the institutes  and 

decided to fur ther strengthen the activities  by 
proposing   a  Network  Project  on Pre-breeding  
involving  wild species., land races, mutants etc. 
The status of resistance sources against major biotic 
stresses were also discussed in detail, resistant 
genes for different rice growing regions were 
identified and special committees were formed to 
monitor the pests’ virulence across the country.

New Year Celebrations

All employees of the institute celebrated New  
Year, 2014  on 1st January 2014. Project Director 
Dr. B.C. Viraktamath congratulated all  DRR  staff 
for significant  achievements of the  institute  and 
emphasized to continue the sincere effor ts and take 
DRR to new heights.  Project Director felicitated 
various award winners on this occasion.

DRR Foundation Day

DRR Foundation Day was celebrated on 4th 
January, 2014 in a joyous  atmosphere. About 250 
members  (DRR staff and their family members)  
enthusiastically  participated  in the  cultural 
evening. A plethora of cultural activities like 
songs, skits, games were organized which kept all 
the children and adults hooked to their seats. The 
Project Director appreciated the splendid efforts 
of the Recreation Club in bringing out the latent 
talent of the DRR and the project staff in making 
the DRR family having a memorable evening. On In
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this occasion,  he felicitated  the Best employees in 
different categories.

Commercial Launch of Rice Healthcare 
Products

On the occasion of  DRR Foundation Day, two 
herbal health care products namely ‘Rice Riche 
Moisturizing Lotion’ and ‘Rice Riche Pain 
Relieving Gel’ developed by Dr. M. M. Azam, 
Senior Sceintist, CIS, DRR, have been launched 
for sale. Moisturizing Lotion is a skin care product 
made from rice bran oil and aqueous brown 
rice extract as key ingredients and is suitable for 
normal and oily skin.The product has also anti-
aging property on account of oryzanol. The Pain 
Relieving Gel contains rice bran oil as a carrier 
and is highly effective for relieving minor aches 
and pains of muscles and joints associated with 
simple strains, bruises and sprain. It also contains 
analgesic ingredients like camphor, menthol, 
methyl salicylate and eucalyptus oil.

Motivational   address   by  ICAR  Women  
Scientist Awardee

Dr. Radha Prasanna, Principal Scientist, Division 
of Microbiology, IARI, New Delhi and recipient 
of the ICAR  Panjab Rao Deshmukh Outstanding 
Woman Agricultural Scientist Award interacted 
and motivated   the   women scientists of  all   ICAR  
Institutes   at Rajendranagar on 6th February, 
2014.

Sports and Games

Dr. P. Revathi, Scientist (Hybrid Rice), has secured 
two Gold Medals in Women’s High Jump and Long 

Jump events at ICAR Inter Zonal Spor ts Meet-2013, 
organized by NAARM during December 17-20th 
2013. 2013. DRR staff is proud of her achievement.

49th Annual Rice Group Meetings

The 49th Annual Rice Group Meetings was held in 
the auditorium of DRR, Hyderabad during 6th – 
8th April, 2014. The Inaugural session started with 
ICAR song followed by the lighting of Lamp by the 
dignitaries. Dr. B.C Viraktamath, Project Director, 
welcomed all the delegates and briefed on the 
progress of research under the AICRIP and lead 
research at DRR. The Chief Guest was Dr A. Padma 
Raju, Vice Chancellor, ANGRAU, Hyderabad. 
The guest of honour were Padma Shri  Prof.  E 
A Siddiq, Honorary Professor, Biotechnology, 
ANGRAU and Dr. Mathew Morrell, Deputy 
Director General (Research), IRRI, Phillipines. The 
following recommendations were made:

Varietal Improvement
The Varietal Identification Committee 
recommended the 3 hybrids and 16 varieties. 

Agronomy
Sowing of hybrids during June month at a seed •	
rate of  25- 35 kg/ha seed with  four splits of ni-
trogen application is recommended for higher 
productivity of aerobic rice.

New combination herbicide, Flucetosulfuron •	
@ 25 g a.iat 2-3 DAS or Flucetosulfuron @ 25 
g a.iat 2-3 DAS + Bispyribac Sodium at 15-20 
DAS (both applied @ 25 g a.i/ha) is recom-
mended  effective weed management in both 
transplanted and direct wet seeded rice crop. R
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Four nitrogen efficient genotypes ‘IET 22283’ •	
(MH, irrigated), ‘IET 22763’ and ‘IET 22764’ 
(E-TP), ‘IET 22704’ (Aerobic dry seeded) 
performing best even at  50% recommended 
nitrogen dose have been identified for 
registration  

Under limited water conditions SRI/ SMSRI  •	
method is  recommended as it recorded  16% 
higher grain yield over direct seeded and 
transplanted rice. 

Soil Science

In the long term fertilizer experiment, FYM •	
alone recorded superior yields over RDF for 
the first time after 25 years at Mandya during 
kharif and on par yields at Titabar during rabi. 

Aghonibora and Vasumathi proved their •	
consistent superiority by recording higher Fe 
and Zn contents at several locations over the 
years.

Irrigation equivalent to 75% CPE appeared to •	
be optimum by saving water input by 10 and 
23% over 100% CPE in aerobic rice at Kanpur 
and Mandya, respectively.   

Early planting and INM were found promising •	
for mitigating yield loss due to changing 
climatic conditions and shifts in rainfall.

Genotypes IET 22218, 27P-63, 27P-31, •	
Sampada, Jarava, RPbio-226, Dhanrasi, 
Praffulla, Aghonibora and VNR 203 were 
found promising under acid soil conditions of 
MCP, Ranchi & TTB.

Plant Physiology

IET-20924 was submitted for registration for •	
photothemic indexing.  Two new entries IET 
22580, IET 22569 were found to be promising 
for PTI and RUE.

Application of silicon solubilizer had improved •	
the silicilic acid content  and photosynthesis 
in leaf tissues. CTK, TTB (sandy or silty clay 
soils), PTB(sandy loam soils), CBT(clay soils) 
silicon application was found to improve 

general crop health and grain yield. Internal 
silicilic acid content in hybrids was lower 
compared to varieties. 

Based on the grain yield, DMHSI, GWHSI and •	
spikelet sterility Sasyasree, IET 22116 and IET 
21404 could be identified as relatively heat 
tolerant.

IET 24064 was found to be superior under •	
both irrigated and rainfed treatments. Based 
on DSI, DMSI and YS IET 24063, IET 23383 
and IET 22744 are relatively tolerant to water 
stress. 

Among the different stresses anerobic stress •	
had strong influence on the root growth 
followed by salinity and water stress.  AC-
39416A and SM-686 were found to be having 
multiple abiotic stress tolerant.

Entomology

Three cultures given below have been •	
identified as promising and are recommended 
for registration with NBPGR 

o CR 3006-8-2 (Pusa 44/ Salkathi) for 
planthoppers

o JGL 19618 (JGL11609/ Abhaya) for 
gallmidge

o RPBIO 4918-228 (S) (Swarna/ O. nivara) 
for multiple pest resistance

Two new germplasm accessions IC 462402 and •	
IC 577036 were identified as promising for 
gallmidge.

The combination product of flubendiamide + •	
Buprofezin (1.75 ml/l) when tank mixed with 
either hexaconazole (2ml/l) or tricyclazole (0.6 
ml/l) did not have any adverse impact on the 
efficacy of the combination product, confirming 
the compatibility of these chemicals for field 
use. 

Plant Pathology

Multiple disease resistance lines GSR 225, •	
CB08 702, CB09 126 & CR 2916-15, CB09 127, In

st
itu

tio
na

l A
ct

iv
iti

es



DRR Annual Report 2013-14

79

DRR-BL-155-1, DRR-BL-295-2, DRR-BL-31-1, 
IET 22168 & RP-Patho-1, IET 22610, RP-Bio-
Patho-2, RP-Patho-12, VL 3145 and VL 31630 
identified  for more than  two  diseases  may 
be used  in  breeding programmes.

Combination fungicide trifloxystrobin 25% + •	
tebuconazole 50% (0.4 g/l) can be used against 
leaf blast, brown spot, sheath rot and grain 
discolouration.

Important Visitors

Dr. AchimDobermann, Deputy Director •	
General (Research), IRRI visited DRR on 19th 
April, 2013.

Dr. N. Nadarajan, Director, Indian Institute of •	
Pulses Research, Kanpur visited DRR on 12th 
June, 2013.

Shri Arvind Kaushik, Additional Secretary •	
(DARE) and Secretary (ICAR), visited DRR on 
29th June, 2013.

Dr.M.V.Rao, Former A.P. MLC visited DRR •	
and interacted with DRR Scientists on recent 
technologies/developments in rice on 4th July, 
2013.

A lecture was delivered by Dr. N.T. Yaduraju, •	
Principal Scientist – ICT4D, ICRISAT, on 16th 
August 2013 on the occasion of inaugural 
session of  ‘Parthenium Awareness Week’ 
observed during 16-22 August, 2013 at DRR.

Dr R.S. Paroda, Former DG, ICAR delivered ‘Dr. •	
M.V. Rao lecture’ organized by Indian Society 
of Oilseeds Research, in DRR Auditoriumon 
24th August, 2013.  Project Director and all the 
scientists of DRR attended this lecture.

Professor G. Haragopal, Former Dean, HCU •	
visited DRR on 2nd November, 2013 to deliver a 
lecture on closing day of Vigilance Awareness 
Week.

Dr. K.K. Jena, Senior Scientist, IRRI visited •	
DRR and interacted with scientists of Crop 
Improvement section of DRR on 19th July and 
5th December, 2013. R
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Rice Knowledge Management Portal 

Vision 2025 document of DRR envisages bridging 
the yield gap by improving the access to the 
rice knowledge amongst the rice stakeholders.  
Accordingly a flagship initiative is undertaken 
in under Rice Knowledge Management Portal-
RKMP (funded by NAIP). Successfully completed 
this innovative project that was implemented for 
last five years. 

For the year 2013-14, major focus was on awareness 
activities. Along with these activities, various need 
based additional features were added to the portal. 
They are as follows; 

Instant content upload service provided on the 
homepage and the main purpose is to provide 
an easy opportunity for the users to upload the 
content in a single click. Here the uploader can 
upload any content related to rice which will be 
validated under the supervision of experts before 
getting published on the portal.

Contingency plans added to the Extension Domain 
that helps in providing the contingency plans to 
the farmers in case of natural calamities, delay in 
monsoons, drought etc. This may help in reducing 
losses to the farmers by suggesting the alternative 
plans in times of crisis. This feature was developed 
to give right advice to the farmers at right time so 
that the farmers could avoid the losses.

To exploit the popularity of YouTube among 
various users, a feature for RKMP on YouTube was 
added to Extension Domain. This feature helps the 
users in directing to the RKMP YouTube account 
where videos on rice are posted

RKMP remains as one of the most effective 
information source online as evident from the day-
to-day usage and Google analytics. RKMP project 
activities funded by NAIP are closed with effect 
from 31 March 2014 however the efforts are on to 
integrate into XII plan activities of DRR and AICRIP. 
During last year, attempts were made to build 
partnership with Private sector, Kisan call centres, 

Project Completion Reports

CSCs, Annapurna project, Mahindra Samridhi, 
Mobile applications (in collaboration with IKSL). 
An exclusive workshop for Private Sector was 
conducted and RKMP was demonstrated during 
World Agricultural Forum, Krishi Vasant 2014, 
DRR Farmers’ Day 2014. 

Also, regular content in various features like ex-
tension domain, news and events are being up-
loaded. RKMP presentation was made in the final 
workshop of NAIP held at New Delhi during 6-7 
March 2014. So far, 4,63,954 users have visited the 
rice portal from 3,44,747 public IPs with an aver-
age concurrent user number of 900. As of today, 
this is the one of most effective agricultural portal 
across the globe. Till date, about 2600 users have 
registered who can upload content in the portal.
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Personnel
S. No Name Designation E-mail Remarks

1 Dr. B.C. Viraktamath Project Director pdrice@drricar.org
Plant Breeding

2 Dr. N. Shobha Rani Principal Scientist n_shobha@yahoo.com
3 Dr. V. Ravindra Babu Principal Scientist rbvemuri@rediffmail.com
4 Dr. T. Ram Principal Scientist t.ram2011@yahoo.com
5 Dr. L.V. Subba Rao Principal Scientist lvsubbarao1990@gmail.com
6 Dr. G. Padmavati Principal Scientist padma_gpv@yahoo.co.in
7 Dr. G.S.V. Prasad Senior Scientist varaprasad.gogineni@gmail.com
8 Dr. V.P. Bhadana Senior Scientist vp_pb@yahoo.co.in
9 Dr. Mohibe Azam Principal Scientist azam@gmail.com

10 Dr. Suneetha K Scientist ponnukota@yahoo.com
11 Dr. Jyothi Badri Scientist jyothi_rishik@yahoo.com
12 Dr. D. Sanjeeva Rao Scientist sraodurbha@gmail.com
13 Mr. Abdul Fiyaz Scientist ---

Hybrid Rice

16 Dr. A.S. Hari Prasad Principal Scientist hariprasad34@gmail.com

17 Dr. P. Senguttuvel Scientist senguttuvel@gmail.com

18 Dr. P. Revathi Scientist revathi.ponnusamy@gmail.com

19 Dr. K.B. Kemparaju Scientist kbkemparaju@gmail.com

Biotechnology

20 Dr. S.M. Balachandran Principal Scientist balasena@yahoo.com

21 Dr. C.N. Neeraja Principal Scientist cnneeraja@gmail.com
22 Dr. M. Seshu Madhav Senior Scientist sheshu24@gmail.com

23 Dr. R.M. Sundaram Senior Scientist rms_28@rediffmail.com

24 Dr. Satendra K Mangrauthia Scientist skmdrr@gmail.com

Agronomy

25 Dr. R. Mahendra Kumar Principal Scientist kumarrm213@gmail.com

26 Dr. B. Gangaiah Principal Scientist bandlagangaiah1167@hotmail.com

28 Dr. B. Sreedevi Principal Scientist sreedevi.palakolanu@gmail.com

Physiology

29 Dr. S.R. Voleti Principal Scientist voletisr58@rediffmail.com

30 Dr. D. Subrahmanyam Principal Scientist subbu_desiraj@msn.com

31 Dr. P. Raghuveer Rao Senior Scientist prrao2005@yahoo.co.in

Soil Science

32 Dr. K.V. Rao Principal Scientist vrkambadur@yahoo.co.in Superannuated on 
31/12/2013

33 Dr. K. Surekha Principal Scientist surekhakuchi@gmail.com

34 Dr. M.B.B. Prasad Babu Senior Scientist mbbprasadbabu@gmail.com

35 Dr. Brajendra Senior Scientist braj_2222@rediffmail.com
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S. No Name Designation E-mail Remarks
36 Dr. P.C. Latha Scientist lathapc@gmail.com

Computer Applications in Agriculture

37 Dr. B. Sailaja Scientist (SS) saila_r@yahoo.com

Agricultural Engineering

38 Dr. T. Vidhan Singh Principal Scientist vidhan_singh@yahoo.com

Entomology

39 Dr. J. S. Bentur Principal Scientist jbentur@yahoo.com Superannuated on 
31/07/2013

40 Dr. Gururaj Katti Principal Scientist gururajkatti59@gmail.com

41 Dr. B. Jhansi Rani Principal Scientist bjhansirani@drricar.org

42 Dr. V. Jhansi Lakshmi Principal  Scientist jhansidrr@yahoo.co.in

43 Dr. N. Somasekhar Principal  Scientist nssekhar@hotmail.com

44 Dr. A.P. Padmakumari Principal  Scientist padmaapk@lycos.com

45 Dr. Ch. Padmavathi Principal Scientist paddi68@rediffmail.com

46 Dr. Chitra Shanker Principal Scientist chitrashanker@gmail.com

48 Dr. M. Sampathkumar Scientist ento_sam@yahoo.co.in

Pathology

49 Dr. D. Krishnaveni Principal Scientist krishnavenid4@gmail.com

50 Dr. M.S. Prasad Principal Scientist msrinivasprasad@yahoo.co.in

51 Dr. G.S. Laha Principal Scientist lahags@yahoo.co.in

52 Dr. D. Ladhalakshmi Scientist ladhasavitha@gmail.com

53 Dr. V. Prakasam Scientist vprakasam.iari@gmail.com

Transfer of Technology and Training

54 Dr. Mangal Sain Principal Scientist mangal_sain@yahoo.co.in Superannuated on 
31/05/2013

55 Dr. Amtul Waris Principal Scientist amtul.waris@gmail.com
56 Dr. P. Muthuraman Principal Scientist mpm63@rediffmail.com
57 Dr. Shaik N. Meera Senior Scientist mir_shaik@yahoo.com
58 Dr. S. Arun Kumar Scientist arunswarnaraj@gmail.com
59 Dr. B. Nirmala Scientist bnirmala@drricar.org

PME Cell

61 Dr. D. Venkateswarlu Tech. Officer (T6) dvenkateswarlu@drricar.og Superannuated on 
30/06/2013

National Professor Project

62 Dr. N. Sarla National Professor sarla_neelamraju@yahoo.com

63 Dr. D. Divya Balakrishnan Scientist divya@drricar.org

Administration

64 Mr. M.K.M. Nair Administrative 
Officer

ao@drricar.org

65 Mr. K. Satyapriya Asst. Admi. 
Officer

aao@drricar.org Superannuated on 
31/12/2013

66 Mr. K. Srinivasa Rao Finance & Ac. 
Officer

faodrr@yahoo.com
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(i) Papers in research journals (National/
international):
Agarwal, S. and Mangrauthia, S.K. (2013)Advances, 
challenges and prospects in Small RNA Mediated 
approaches of Virus Resistance in Plants, Journal 
of Genomes and Exomes (Libertas Academica), 2: 
43–62. 

tAsif, M., Prasad, J.S., Khan, R., Somasekhar, N. 
and Tahseen, Q. (2013). A revision of the genus 
Metarhabditis (Nematoda: Rhabditidae) with 
description of three known species, a key to the 
identification of congeners and discussion of their 
relationships. Journal of Natural History, 47: 2599-
2622. 

Babu, V.R.,  Bhushan, Padmavathi, Ch., Mohan, 
M., Balachandran, S.M. and Ramesh, B. 2013. 
Carboxylesterase and Glutathione-S-Transferase 
(GST’s) Induced Resistance to Bacillus thuringiensis 
Toxin Cry1Ab in Rice Leaf Folder, Cnaphalocrocis 
medinalis (Guenee) populations. Journal of 
Agricultural Science and Technology, A 3 : 53-59

Bhadana, V.P., Sharma, P.K., Ansari, M. A., 
Baishya, L.K., Punitha, P., Datt, S., Prakash, N. and 
Rana, K. S.  2013. Food legumes for livelihood and 
nutritional security in North Eastern Himalayan 
Region: Prospects and constraints. Indian Journal 
of Agricultural Sciences, 83 (9): 899–906.

Bimolata, W., Kumar, A., Sundaram, R.M., Laha, 
G.S., Qureshi IA, Reddy GA, Ghazi IA (2013). 
Analysis of nucleotide diversity among alleles of 
the major bacterial blight resistance gene Xa27 in 
cultivars of rice (Oryza sativa) and its wild relatives. 
Planta 238:293-305.

Calingacion, M., Laborte, A., Nelson, A., 
Resurreccion, A., Crystal Concepcion, J.,  Daygon, 
V.D., Reinke, R.M.R., Dipti, S.,  Bassinello, P.Z., 
Manful, J., Sophany, S., Lara, K.C., Bao, J.,  Xie, L., 
Loaiza, K., El-hissewy, A., Gayin, J., Sharma, N., 
Rajeswari, S., Manonmani, S., Rani, N.S., Suneetha, 
K., Indrasari, S.D., Habibi, F., Hosseini, M., Tavasoli, 
F., Suzuki, K., Umemoto, T., Boualaphanh, C., Lee, 
H.H., Hung, H.P., Ramli, A., Aung, P.P., Ahmad, 

Publications

R., Wattoo, J.I., Bandonill, E.,  Romero, M., Brites, 
C.M.,  Hafeel, R., Huu-Sheng, L., Cheaupun, K., 
Jongdee, S., Blanco, P., Bryant, R., Lang, N.T., 
Hall, Fitzgerald, M. (2014). Diversity of global rice 
markets and the science required for consumer-
targeted rice breeding.  PLOS  ONE 9(1): 1-12 
(e85106).

Divya, B., and Sreenivasan, E. 2013. Genetic 
analysis of fruit and shoot borer (Earias vittella 
Fab.) resistance in okra (Abelmoschus spp.). Pest 
Management in Horticultural Ecosystems, 19(1), 
17-22.

Divya, B., Biswas, A., Robin, S. and Joel, A.J. 2014. 
Gene interactions and Genetics of Blast Resistance 
and Yield attributes in Rice (Oryza sativa L.). 
Journal of Genetics. August 2014 issue (Accepted 
and assigned for issue August 2014)

Divya, B., Robin, S. and Joel, A.J. 2014. Waxy Gene 
Polymorphism and its Association with Grain 
Quality Traits in Selected Landraces of Rice. Oryza. 
50(3), 2014.

Divya, B., Robin, S., Rabindran, R., Manjunath, 
H., Valarmathi, P. and Joel, A.J. (2014). Resistance 
reaction of gene introgressed lines against rice 
blast (Pyricularia oryzae) disease. Australasian 
Plant Pathology, Volume 43, Issue 2 (2014), Page 
177-191.

Divya, B., Robin, S., Rabindran, R., Senthil, S., 
Raveendran, M. and Joel, A.J. 2014. Marker 
assisted backcross breeding approach to improve 
blast resistance in Indian rice (Oryza sativa) variety 
ADT43. Euphytica (Accepted for Publication).

Gennady, P.G., Lionetti, V., Fursova, O., Sundaram, 
R.M., Qi, M., Whitham, S.A., Bogdanove, A.J., 
Daniela, D. and  Zabotina, O.A. (2013). Arabidopsis 
and Brachypodium transgenic plants expressing A. 
nidulans acetylesterases have decreased degree of 
polysaccharide acetylation and increased resistance 
to pathogens. Plant Physiology 162: 9–23.

Gopalakrishnan, S., Kumar, R.M.,  Humayun, 
P.,  Srinivas, V., Kumari , B.R, Vijayabharathi, 
R., Singh, A., Surekha, K., Padmavathi , Ch.,  R
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Somashekar, N., Raghuveer Rao, P., Latha, P.C., 
Rao, L.V. S., Babu, V.R., Viraktamath. B.C., Goud, 
V.V., Loganandhan, N., Gujja, B. And Rupela, 
O. (2014). Assessment of different methods 
of rice (Oryza sativa. L) cultivation affecting 
growth parameters, soil chemical, biological, and 
microbiological properties, water saving, and 
grain yield in rice–rice system. Paddy and Water 
Environment, 12: 79-87. 

Hari, Y.,  Rao, K.S.,  Viraktmath, B.C., Hariprasad, 
A.S., Laha, G.S., Ilyas, M., Kumar, P.N., Sujatha, K., 
Prasad, M.S., Pandey, M., Ramesha, M.S., Neeraja, 
C.N., Balachandran, S.M., Rani, N.S., Kemparaju, 
K.B., Madan, K.M., Sama, V.S.A.K., Shaik, 
H., Chiranjeevi, B., Pranathi, K., Reddy, G.A., 
Madhav, M.S., Sundaram, R.M. (2013).  Marker-
assisted introgression of bacterial blight and blast 
resistance into IR58025B, an elite maintainer line of 
rice. Plant Breeding132, 586–594 (2013). 

Jha, M., Rajeswari, B., Krishnaveni, D., Mangrauthia, 
S.K. and Keshavulu, K. (2013). Effect of Rice Tungro 
Disease on Yield and Yield Attributes of Rice. 
Indian Journal of Plant Protection, 41: 231-237.

Katti, G. 2013. Biopesticides for insect pest 
management in rice. Journal of Rice Research,  
6(1). 1-15.

Kiran, T.V., Rao, Y.V., Subrahmanyam, D, Rani 
N.S, Bhadana V.P, Rao.P.R and Voleti.S.R. 2013. 
Variation in leaf photosynthetic characteristics in 
wild rice species. Photosynthetica,51 (3): 350-358.

Kulkarni, K.P., Vishwakarma, C., Sahoo, S.P., 
Lima, J.M., Nath, M., Dokku, P., Gacche, R.N., 
Mohapatra, T., Robin, S., Sarla, N., Seshashayee, 
M., Singh, A.K., Singh, K., Singh, N.K. and Sharma, 
R.P. 2013. Phenotypic characterization and genetic 
analysis of dwarf and early flowering mutants of 
rice variety Nagina 22. Oryza 50 (1) : 18-25.

Kumar, G.S., Kumari, K.A., Rani, Ch.V.D., 
Sundaram, R.M., Vanisree, S., Jamaloddin, M. and 
Swathi, G. (2013). Study of simple sequence repeat 
(SSR) polymorphism for biotic stress resistance 
in elite rice variety JGL 1798. African Journal of 
Biotechnology 12: 5833-5838.
Kumar, R.M., Rao, P.R., Somasekhar, N., Surekha, 
K., Padmavathi, Ch., Prasad, M., Babu, V.R., Rao, 

L.V.S., Latha, P.C., Sreedevi, B., Ravichandran, S., 
Ramprasad, A.S., Muthuraman, P., Gopalakrishnan, 
S., Goud V.V. and Viraktamath, B.C. (2013). SRI- 
A Method for Sustainable Intensification of Rice 
Production with Enhanced Water Productivity. 
Agrotechnology S11:009.

Kumar, R.M., Rao, P.R., Surekha, K., Padmavathi, 
Ch., Prasad, M.S., Babu, V.R., Rao, L.V.S., Latha, 
P.C., Sreedevi, B., Ravichandran, S., Ramprasad, 
A.S., Muthuraman, P., Gopalakrishnan, S., Goud, 
V.V. and Viraktamath, B.C. 2013. SRI -A Method for 
Sustainable Intensification of Rice Production with 
Enhanced Water Productivity Agrotechnology. pp. 
1-7. ISSN 2168-9881 http://oar.icrisat.org/7156/
Letngam, T., Sivaranjani, A.K.P., Madhav, M.S., 
Ganesh, M., Reddy, S.S. (2012). Identification of  
Genotype  specific SSR markers  for Short grain 
Aromatic rice (Oryza sativa L.). Journal of Research, 
ANGRAU. 40 (1) 78-82. 

Madhusmita, P., Rao, D.N., Yugandhar, P., Raju, 
N.S., Krishnamurthy, P., Voleti, S.R., Reddy, G.A.,  
Mohapatra, T., Robin, S., Singh, A.K., Singh, K.,  
Sheshshayee, M., Sharma, R.P.  and Sarla. N. 
(2013). Hydroponic experiment for identification 
of tolerance traits developed by rice Nagina 22 
mutants to low-phosphorus in field condition. 
Archives of Agronomy and Soil Science, 60 (4), 
565-576.

Malathi, P. and Mangrauthia, S.K. (2013). 
Deciphering the multiplication behaviour of Rice 
tungro bacilliform virus by absolute quantitation 
through real-time PCR. Archives of Phytopathology 
and Plant Protection (Taylor & Francis),  46: 2366-
2375.

Manimaran, P., Ravikumar, G., Reddy G.R., Jain, 
S., Rao, T.B., Mangrauthia, S.K., Sundaram, R.M., 
Ravichandran, S. and Balachandran, S.M. (2013). 
Infection of Early and Young Callus Tissues of 
Indica Rice BPT 5204 Enhances Regeneration 
and Transformation Efficiency. Rice Science 20: 
415−426.
Manorama, K., Joseph, T.A.., Ravichandran, G., 
Muthuraj, R.., Umamaheswari, R., Singh, B.P. and 
Somasekhar, N. (2013). Soil Fertility and Potato 
Pest Spectrum in the Nilgiris, Tamilnadu, India. 
International Journal of Agriculture Innovations In
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and Research (IJAIR) 2 (1): 125-129.

Meera, S.N, Kumar, S.A. and Viraktamath, B.C. 
(2014). Experiences of Frontline Demonstrations 
(FLDs) on Rice under National Food Security 
Mission: Impacts and Implications. Progressive 
Research 8 (Special):783-787 

Meera, S.N., Brajendra, P., Muthuraman, S., 
Kumar, S.A., and Viraktamath, B.C. (2013). 
Overcoming the Vulnerabilities due to Climate 
change: A Survey on Household and community 
level adaptations in Rice Farming. Progressive 
Research 8 (Special):700-703

Mohapatra, T., Robin, S., Sarla, N.,  Sheshashayee, 
M., Singh, A.K.,  Singh, K.,  Singh, N.K., Mithra, 
S.V.A. and Sharma, R.P.. (2014). EMS induced 
mutants of upland rice variety Nagina22: 
generation and characterization. Proc Indian Nat 
Sci Acad B, 80 (1), 163-172.

Muhuri, S.D., Madhav, M., Raju Ch.S., Rani, 
Ch.D. (2012). Identification of important QTLs for 
grain number in popular rice varieties of Andhra 
Pradesh. Journal of Research , ANGRAU. 110-113. 

Muthuraman, P., Latha, P.C., Meera, S.N. and 
Brajendra. (2013). Constraints to adopt Integrated 
Nutrient Management Practices in Rice. Progressive 
Research 8 (Special):726-730

Nirmala, B. and Rao, P.R. 2013. Temporal analysis 
of structure and direction of rice exports from 
India. International Journal of Agricultural and 
Statistical SciencesVol. 9, No. 2, pp. 613-618 

Nirmala, B. and Suhasini, K. (2013) Farmer’s 
experience with hybrid rice   technology: A case 
study of Khunti district of Jharkhand State of 
India. African Journal of Agricultural Research Vol. 
8(29), pp. 3973-3975  ISSN 1991-637X © 2013

Nirmala, B.  2014 ‘Narrowing the yield gaps for 
profitable rice production’ Agrotechnology Vol 
2(4) Pp.121 (ISSN: 2168-9881)

Nirmala, B., Vasudev, N. and Suhasini, K. 
2013 “Farmer’s Perceptions about Hybrid Rice 
Technology: A Case Study of Ranchi District of 
Jharkhand:” Indian Research Journal of Extension 

Education. 13 (3) 103-105  

Nirmala, B., Vasudev, N. and Suhasini, K. 2013. 
Constraint Analysis of Hybrid Rice Cultivation 
in Ambedkarnagar district of Uttar Pradesh. The 
Andhra Agricultural Journal. 60(2)-438-441  

Nirmala, B., Muthuraman P., Meera S.N., War-
is, A. (2013). Addressing the productivity gaps to 
sustain small scale rice farming. Agricultural Eco-
nomics Research Review.Vol.26 Pp.213 

Padmavathi, Ch., Katti, G., Padmakumari, A.P., 
Voleti, S.R. and Rao L.V.S. 2013. The effect of 
leaffolder Cnaphalocrocis medinalis (Guenee) 
[Lepidoptera: Pyralidae] injury on the plant 
physiology and yield loss in rice. Journal of 
Applied Entomology, 137: 249-256

Padmavathi, Ch., Katti, G., Sailaja, V., 
Padmakumari, A.P., Jhansilakhsmi, V., Prabhakar, 
M. and Prasad, Y.G. 2013. Temperature thresholds 
and thermal requirements for the development of 
rice leaf folder, Cnaphalocrocis medinalis. Journal of 
Insect Science (ISSN 1536-2442), 13: 1-14.

Pandey, M.K., Rani, N.S., Laha, G.S., Madhav, M.S., 
Rao, K.S.,  Sudharshan, I., Hari, Y., Varaprasad, 
G.S.V., Rao, L.V.S.,  Suneetha, K., Sivaranjani, 
A.K.P. and Viraktamath, B.C. (2013). Improvement 
of two traditional Basmati rice varieties for Bacterial 
Blight Resistance and Plant Stature through 
Morphological and Marker-assisted Selection. 
Molecular Breeding. Volume 31(1) 239-246. 

Prasad, G.S., Krishna, K.V.R., Rao, L.V.S., Padmaja, 
D. and Chaitanya, U. (2013). Diversity analysis of 
indica rice (oryza sativa l.) genotypes against low 
and high temperature stress” Journal of Agriculture 
and Veterinary Sciencee-ISSN: 2319-2380,. Volume 
4, Issue 6 (Sep. - Oct. 2013), PP 34-38

Prasad, G.S., Rao, L.V.S, Sujatha, M. and Chaitanya, 
U. (2013). Heterosis and Combining ability 
analysis for few cold tolerance rice germplasm 
lines at their seedling stage. International Journal 
of Development Research. ISSN: 2230-9926(2013) 
Vol 3 (8).

Prasad, G.S., Rao, L.V.S., Krishna K.V.R., Chaitanya, 
U. and Gundlapally, J. (2013).Protein Annotation 
& Advanced Insilico based Mutation Hotspot R
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Identification in Temperature Sensitive CDPK3 
Protein of Oryza sativa. Journal of Agriculture and 
Veterinary Science.e-ISSN:2319-2380 Vol 4(6)PP-
27-33

Prasad, G.S., Sujatha, M., Rao L.V.S. and Chaithanya, 
U. (2013). “Studies on Variability, Heritability and 
Genetic Advance for Quantitative Characters in 
Rice (Oryza sativa L.)” Scholars Research Library 
ISSN 0976-1233,2013, 4 (6):372-375

Prasad, G.S.,Rao, L.V.S., Sujatha, M. and Chaitanya, 
U. (2013). Combining ability and heterosis analysis 
for few cold tolerant rice germplasm lines at their 
seedling stage. 2013. International journal of  
Bio-resource and stress management. Vol 4(2)

Prasad Babu, M.B.B. 2012. Impact of varying 
densities of jungle rice on rice productivity. Indian 
Journal of Weed Science. 44(1): 43–45. (I078; 3.94)

Prasad Babu, M.B.B. and Vikas Jain. 2012. Effects 
of nitrogen on competition between wheat and 
grassy weeds. Indian Journal of Weed Science. 
44(1): 53–57. (I078; 3.94)

Pushpalatha, A., Sreenu, K.G., Jain, A., Suresh, 
T., Subrahmanyam, D., Ram, T., Rao, L.V.S., Giri, 
A., Sarla, N. and Rai, V. (2014). Allele Mining of 
Salt Tolerant Genes in O. rufipogon X O. sativa 
Introgression Lines and Functional Analysis of 
cis-acting regulatory elements. World Research 
Journal of Bioinformatics, E-ISSN: 2348-5566, 
E-ISSN: 2348-5566, Volume 2, Issue 1, pp.-025-032.

Pushpalatha, G., Giri, A.,  Sarla, N., Rai, V. 
2014. Comparative biochemical analysis of wild 
introgression lines in response to short term 
exposure to salinity. Asian Journal of Bioscience 9 
(1).

Pushpalatha, G., Subrahmanyam,  Sreenu, K., Ram,  
T., Rao L.V.S., Parmar, B., Giri, A., Sarla, N., Rai, 
V. (2013). Effect of salt stress on seedling growth 
and antioxidant enzymes in two contrasting 
rice introgression lines. Indian Journal of Plant 
Physiology; Volume 18, Issue 4, pp 360-366 

Raju, N.S., Senguttuvel, P., Voleti, S.R., Hariprasad, 
A.S., Bhadana,V.P., Revathi, P., Kemparaju, K.B.,  

Ravichandran, S., Singh, A.K., Rao, P.K.,  Rani, N.S. 
and Viraktamath, B.C. 2013. Stability Analysis of 
Flowering and Yield Traits to High Temperature 
Stress Adopting Different Planting Dates in Rice 
(O. sativa L.) DOI: 10.3923/ijar.2013.

Raksha Lakher, Sreenivas Rao, I and Meera Shaik N 
(2014). Comparative analysis of use and perceived 
attributes of ICTs in Public and Private Extension 
Systems in India. Journal of Agricultural Extension 
Management. Vol XIV No. 1. Pp 34-46.

Raksha, Sreenivas Rao I, Sudha rani V and 
Meera, Shaik N. (2012). Attitude of Agriculture 
Students towards ICT based Education. Journal 
of Communications Studies. JCS Vol. XXXI- 
December 2012. Pp118-122  

Ramadevi S.J.S, Madhav, M.S., Ramkumar, G., 
Goel, A.K., Umakanth, B., Jahnavi, B.,  Viraktamath, 
B.C. (2013) Identification of abiotic stress miRNA 
transcription factor binding motifs (TFBMs) in 
rice. Gene 531: 15–22.

Ramkumar, G., Madhav, M.S., Biswal, A.K., 
Ramdevi S.J.S, Sakthivel, K., Mohan K.M., 
Umakanth, B., Mangrauthia, S.K., Sundaram, 
R.M. and Viraktamath, B.C. (2014). Genome-
wide Identification and Characterization of 
Transcription Factor Binding Motifs of NBS-LRR 
Genes in Rice and Arabidopsis. Journal of Genomes 
and Exomes 3: 1-9.

Ramprasad, M., Govardhan, V., Rao, V.P., Surekha, 
K. and  Bhave, M.H.V. (2013). Characterization 
and Classification of Rice Growing Soils of Central 
Telangana Region of Andhra Pradesh. Journal of 
Research ANGRAU.  41 (2): 52-58.

Rani, P.L., Reddy, D.R.,  Sreenivas, G.,  Rao, P.V.,  
Surekha, K. and Sankar, A.S.  (2012). Dry matter 
partitioning and grain yield potential of maize 
(Zea mays L.) as influenced by dates of sowing 
and nitrogen application. Journal of Research 
ANGRAU.  40 (1): 30-34.

Rao, L.V.S., Prasad, S.G., Chiranjeevi, M., 
Chaitanya, U. and Surendar, R. (2013).” DUS 
Characterization for Farmer’s Varieties of Rice” 
Journal of Agriculture and Veterinary Science.e-In
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Rao, P.R., Subrhamanyam, D., Sailaja, B., Singh, 
R.P., Ravichandran, V., Rao, S., Swain, G.V.P., 
Sharma, S.G., Saha, S., Nadarajan, S.,  Reddy, P.J.R., 
Shukla, A.,  Dey, P.C., Patel, D.P., Ravichandran, 
S. and Voleti, S.R.  (2013). Influence of Boron on 
Spikelet Fertility under Varied Soil  Conditions in 
Rice Genotypes Journal of Plant Nutrition  36:3: 390-
400.

Ravikumar, G., Manimaran, P., Voleti, S.R., 
Subrahmanyam, D., Sundaram, R.M., Bansal, 
K.C., Viraktamath, B.C. and Balachandran, S.M. 
(2014). Stress-inducible expression of AtDREB1A 
transcription factor greatly improves drought 
stress tolerance in transgenic indica rice. Transgenic 
Research (online DOI 10.1007/s11248-013-9776-6).

Revathi, P., Pavani, M.,  Singh, A.K., Sundaram, 
R.M., Raju, N.S., Senguttuvel, P., Kemparaju, 
K.B.,  Hariprasad, A.S., Ramesha, M.S., Neeraja, 
C.N., Rani, N.S. and Viraktamath, B.C. “Efficiency 
of molecular markers in identifying fertility 
restoration trait of WA-CMS in rice.” Indian J. 
Genet, 73(1): 89-93 (2013), DOI: 10.5958/j.0019-
5200.73.1.012

Saikumar, S., Patil, K.G., Saiharini, A., Varma, 
C.M.K., Vineesha, C., Padmavathi, G.  and 
Shenoy, V.V. 2014. Major QTL for enhancing rice 
grain yield under lowland reproductive drought 
stress identified using an O. sativa/O. glaberrima 
introgression line. Field Crops Research. DOI No: 
10.1016/j.fcr.2014.03.011 

Sailaja, B., Anjum, N., Patil, Y.K., Agarwal, S.,  
Malathi, P., Krishnaveni, D., Balachandran, S.M., 
Viraktamath, B.C. and Mangrauthia, S.K. (2013). 
The complete genome sequence of a south Indian 
isolate of Rice tungro spherical virus reveals 
evidence of genetic recombination between distinct 
isolates. Virus Genes (Springer),47: 515-523.

Sailaja, B., Anjum, N., Prasanth, V.V., Sarla, N., 
Subrahmanyam, D., Voleti, S.R., Viraktamath, 
B.C. and Mangrauthia, S.K. (2014). Comparative 
study of susceptible and tolerant genotype reveals 
efficient recovery and root system contributes to 
heat stress tolerance in rice. Plant Molecular Biology 

Reporter,DOI 10.1007/s11105-014-0728-y. 

Sailaja, B., Voleti, S.R., Subrahmanyam, D., Sarla, 
N., Prasanth V.V., Bhadana, V.P., Mangrauthia, 
S.K. 2014. Prediction and expression analysis of 
miRNAs associated with heat stress in Oryza sativa. 
Rice Science,21(1):3-12.

Sailaja, B., Voleti, S.R., Subrahmanyam, D., Sarla, 
N., Prasanth, V.V., Bhadana, V.P., Mangrauthia, 
S.K. 2014. Prediction and expression analysis of 
miRNAs associated with heat stress in Oryza sativa.
Rice Science21 (1): 5-15.

Sailaja, B., Voleti, S. R., Subrahmanyam, D.,    
Nathawat, M. S.,  Rao, N. H. 2013. Regional 
Rice Yield Estimation by Integration of Spatial 
Technologies and Crop model. Journal of Remote 
Sensing & GIS, Vol 4(2), 56-66. 

Sama, V.S.A.K., Rawat, N., Sundaram, R. M., 
Himabindu, K., Naik, B.S., Viraktamath, B.C. and 
Bentur, J.S. (2013). A putative candidate for the 
recessive gall midge resistance gene gm3 in rice 
identified and validated. Theor. Appl. Genetics 
127:113–124.

Sampathkumar, M. and Krishnamoorthy, S.V. 
2013. Risk assessment of Trichogramma chilonis 
(Ishii) to new molecules evaluated against spotted 
bollworm, Eariasvittella Fab. in cotton. Journal of 
Biological Control, 27(4): 272–277.

Sampathkumar, M. and Ravi, G. 2013. Influence of 
rice stem borer sex pheromones on the behaviour 
of its egg parasitoids. Journal of Biological Control, 
27(3): 171–175.

Sampathkumar, M. and Ravi, G. 2013. Stem borer 
species shift and composition in Tamil Nadu, 
Indian Jounnal of Plant protection. 41(4) 

Singh, A.K., Bordoloi,  L.J., Kumar, M., Hazarika, 
S., Brajendra, P. (2014) Land use impact on soil 
quality in eastern Himalayan region of India 
.Environmental  Monitoring Assessment  186:2013–
2024

Sisodia, R.S.,  Munna, l., Vardhan, D.A.,  Singh, R.B.,  
Mandal, A. and Brajendra. (2013). Effect of manure R
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and chemical amelioration on crop yields and 
soil biological activities in saline soils of semiarid 
Indo-Gangetic alluvium (Typic ustrochrepts) type 
in India. Indian Journal of Agricultural Sciences 83 
(10): 1031–7

Soni, S.S.,  Yadav, V.K., Pratap, N.,  Bhadana, 
V.P. and Ram, T. (2013). Selection criteria, yield 
relationship, cause effect estimation for some 
yield contributing traits in tropical japonica and 
indica rice lines (Oryza sativa l.) SAARC J. Agri.,  
11(2): 17-32

Srinivasarao, Ch., Rattan Lal, Sumanta Kundu, 
Prasad Babu, M.B.B., Venkateswarlu, B., Anil Kumar 
Singh. 2013. Soil carbon sequestration in rainfed 
production systems in the semiarid tropics of India, 
Science of the Total Environment. 487:587-603.

Suneetha, K., Mohapatra, T.  and Brajendra. (2014). 
Assessment of genetic diversity in wheat released 
from 1905 and breeding lines using microsatellite 
markers. Research Journal of Biotechnology,  9(2): 
14-22.

Suneetha, K., Singh, S.S. and Brajendra (2013).
Genetic relationships among bread wheat (Triticum 
aestivum L.) as revealed by morphological vis-à-
vis quality traits. Progressive Research (8): 704-
705 

Suneetha, K., Singh, S.S. and Brajendra. (2013). 
Genetic Variability of Economic Characters in 
New Plant type (NPT) Wheat (Triticum aestivum 
L.) derivatives. Progressive Research (8): 791-794 

Suneetha, K., Singh, S.S.,  Mohapatra, T., Singh, 
A.M., Brajendra, Bhadana, V.P. and Ravichandran, 
S. (2013). Genotype X Environment Interaction 
Analysis for Grain Yield in New Plant Type (NPT) 
Wheat Derivatives. SABRAO Journal of Breeding 
and Genetics 45 (3) 382-390.

Surekha, K., Kumar, Y.S.S., Sailaja, N. and Latha, 
P.C. (2013). Improving Productivity and Soil 
Properties in Rice Based Cropping Systems 
through Pre-Kharif Green Manuring. The Andhra 
Agricultural Journal. 60(2): 342-348.

Swamy, B.P.M., Kaladhar, K., Viraktamath, B.C., 

Sarla, N.  2014. Mapping and introgression of 
QTL for yield and related traits in two backcross 
populations derived from O. sativa cv. Swarna and 
two accessions of O. nivara. J Genetics. 

Tula, S., Ansari, M.W., Babu, A.P., Pushpalatha, G., 
Sreenu, K., Sarla, N., Tuteja, N.N. and Rai, V. 2014. 
Physiological assessment and allele mining in rice 
cultivars for salinity and drought stress tolerance. 
Vegetos 26 (2s), 219-228. 

Varma N.R.G, Jagadeeshwar R., and Shanker, C. 
2013. Relative Composition of Egg Parasitoids 
of Rice Yellow Stem Borer, Scirpophaga incertulas 
(Walker) at Rajendranagar, Andhra Pradesh, India. 
6(2): 53.-58.

Venu, R.C., Sreerekha, M.V., Madhav, M.S., 
Nobuta, K., Mohan, K.M., Chen, S., Jia, Y., Meyers, 
B.C. and Wang, G.L. (2013). Deep Transcriptome 
Sequencing Reveals the Expression of Key 
Functional and Regulatory Genes Involved in the 
Abiotic Stress Signaling Pathways in Rice.  J. Plant 
Biology. 56:216-23, 

Vijayalakshmi, P., Kiran, T.V., Rao, Y.V., Srikanth, 
B., Rao, I.S., Sailaja, B., Surekha, K., Rao, P.R., 
Subrahmanyam. D., Neeraja, C.N. and Voleti S.R     
(2013) Physiological approaches for increasing 
nitrogen use efficiency in rice.Indian Journal of 
Plant Physiology, Volume 18, Issue 3, pp 208-222. 

Wang, X., Duan, C.G., Tang, K., Wang, B., Zhang, 
H., Lei, M., Lu, K., Mangrauthia, S.K., Wang, 
P., Zhu, G., Zhao, Y. and Zhu, J.K. (2013). RNA-
binding protein regulates plant DNA methylation 
by controlling mRNA processing at the intronic 
heterochromatin-containing gene IBM1. Proc Natl 
Acad Sci USA, 110 (38): 15467-15472.

Waris, A. (2014) Agricultural based enterprise skills 
for women farmers: Suitable extension strategies. 
Agrotechnology 2014, 2:4 Page 84

Waris, A. and Nirmala, B.  (2013). Factors 
Affecting Female Labour Force Participation in the 
Agricultural Sector of Andhra Pradesh. Journal of 
Research, ANGRAU. 44(4)

Waris, A. and Viraktamath, B.C. (2013). Gender 
gaps and Women’s Empowerment in India –Issues 
and Strategies. International Journal of Scientific In
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and Research Publications,3 : 9 pp1-9

Yepuri, V., Malathi, S., Kola, V.S.R., Vemireddy, 
L.R., Jyothi, B., Dineshkumar, V., Anuradha, G., 
Siddiq, E.A. 2013 Assessment of genetic diversity 
in sesame (Sesamum indicum L.) genotypes using 
EST-Derived SSR markers J. Crop Sci. Biotech. 16 
(2): 93~103 DOI No. 10.1007/s12892-012-0116-9.

Yugandhar, P., Kumari, B.R., Madhusmita, 
P., Prasanth, V.V., Rao, D.N., Voleti, S.R., 
Subrahmanyam, D., Sarla, N. 2013. Characterization 
of a Nagina 22 rice mutant for heat tolerance and 
mapping of yield traits. Rice 6: 36

(ii) Technical / Popular articles

Azam, M.M. 2013. Chemical Constituents of 
Rice and their Nutritional Potential in: Training 
Manual, Quality and Nutritional Aspect of Rice, 
September 2-7, 2013, DRR, Course Director:  
Dr. B.C. Viraktamath. Page No. 106-111.

Azam, M.M. 2013. Rice Based skin/health care 
products, DRR News letter, 11(2):4-5

Bhadana, V.P., Padmakumari,A.P,.  Surekha,K.,  
Mehla, B.S., Mahajan, G. and Laha, G.S. (2013). 
Outbreak of Neck Blast in the Plains of Uttarakhand. 
DRR News Letter  11(4): P.5.

Kumar, R.M., Rao.L.V.S., Babu, V.R., 
Gopalakrishnan, S., Surekha, K., Padmavathi, Ch., 
Somasekhar, N., Rao, R.R., Prasad, M.S., Latha, 
P.C., Nirmala, B., Muthuraman, P., Ravichandran, 
S., Goud, V.V. and Viraktamath, B.C. (2013) 
System of Rice Intensification:Its presetn status, 
future prospects and role in seed production in 
India  SATSA Mukhapatra - Annual Technical 
Issue 17:2013 pp 22-43 ISSN 0971-975X 

Meera, S.N. (2013). Extension, ICTs and Knowledge 
Management: The 10 difficult questions. 
Agricultural Extension for South Asia Blog.  http://
aesa-gfras.net/ (published on 12 July 2013)

Meera, S.N., Arun Kumar, S., Waris, A.,  
Muthuraman, P., Chiranjeevi, K.  and Reddy, R. 
(2013). Rice Farming Systems in Backward Regions: 
Socioeconomic assessment and sustainable 

livelihood analysis. DRR Newsletter 11(2) pp

Meera, S.N., Muthuraman, P., Kumar, A.S. and 
Viraktamath, B.C. (2013). Vari Vignana Portal (Rice 
Knowledge Management Portal). Vyavasayam 
(13), October 2013; 40-41. 

Nirmala, B. 2013. Kshetrasthayi Arthika Vishleshanaku 
Pakshika Budgeting Vidhanam (Partial budgeting 
technique for farm level economic analysis) 
Vyavasaya Padipantalu   3 (4) pp 36 

Nirmala, B. 2014. Trends in rice exports from India, 
DRR Newsletter 12(1) pp 4

Nirmala, B. and Waris, A. (2013). Labhasati vari 
saguku suchanalu Parishramalu in  Adhika digubadulaku 
aadhunika sanketika soochanalu, published by DRR, 
Hyderabad.Pp.73-76

Nirmala, B., Waris, Amtul. and  Mahender Kumar, 
R. 2013. Varisagulo adhika labhalu arjinchadaniki 
suchanalu (Strategies to make rice cultivation 
profitable) Vyavasaya Padipantalu 3 (9) pp 7-8 

Padmavathi, Ch., Krishnaveni, D., Sreedevi, B., 
Bentur, J.S., Rajinikant, P.,Sunil, V. and Chiranjeevi. 
K. 2013. Management of Brown Planthopper (BPH) 
– a success story. DRR Newsletter 11(2): 4

Padmavathi, Ch., Krishnaveni, D., Sreedevi, B., 
Sampath Kumar, Katti, G., Srinivas Prasad M. and 
Kumar, R.M. 2013. Varilo samagra sasya rakshana 
suchika card, DRR Hyderabad. (in telugu) 

Padmavathi, Ch., Sampathkumar, M. and Katti., G. 
2013. Panicle mite, Steneotarsonemus spinki Smiley 
(Acari: Tarsonemidae): A potential pest of rice. 
DRR Newsletter. 11(3): 2pp.

Pandravada,S.R.,  and Bhadana, V.P. 2014. Genepool 
sampling of wild rice germplasm from Andhra 
Pradesh for Ex-situ conservation, diversification 
and utilization in crop improvement programmes. 
DRR News Letter  12(1): pp.2-3.

Prasad and Kumar, R.M. 2013. Varilo samagra 
sasya rakshana suchika Card, DRR Hyderabad. (in 
Telugu)
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Rani, N.S, Varaprasad, G.S.,Babu, V.R.,Sundaram, 
R.M., Suneetha, K. andRao, D.S. 2013. Laboratory 
Mannual on Rice Grain Quality. P 29. published 
by Directorate of Rice Research, Rajendranagar, 
Hyderabad, India.

Sailaja, B. and Meera, S.N. 2013. AICRIP 
Management Information System - http://www.
aicrip-intranet.in. DRR Newsletter 2013. 

Somasekhar, N.and Prasad, J.S. (2013). Varilo 
nulipurugula samasya- yajamanya paddhatulu 
(Nematode problems in rice – Management 
practices) (in Telugu). Padipantalu, 11 (3): 20-21. 

Surekha, K., Sailaja, N. and Prudvinath, J.S. (2013). 
Evaluation of soil health and irrigation water 
quality – sampling procedures and indicators of 
quality (Telugu). Padipantalu. Published by State 
Department of Agriculture. July 2013. Vol. 3 (07): 
43-46.

Viraktamath, B.C., Ravindra Babu, V., 
Muthuraman, P., Varaprasad, G.S., Waris, A. 2013. 
Reading Mannual on Quality and Nutritional 
aspects of rice. 267 p.   Directorate of Rice Research, 
Rajendranagar, Hyderabad, India.

Visalakshmi, V., Murthy, K.V.R., Babu, J.D.P. 
and Shanker, C. 2013. Flea beetle damage on rice 
in Srikakulam District of Andhra Pradesh. DRR 
Newsletter 11(3): 4.

Voleti, S.R. et al. (2013)   Heat and NUE genotypes 
with Best performance. DRR-news letter. Vol: 11, 
Number: 2. April-June 2013.

Waris, A. (2013). Rice Face Mask. DRR Newsletter 
11(3) pp14

Waris, A. (2013). Rice Recipe: Kabuli Rice. DRR 
Newsletter 11(2) pp 12

Waris, A. (2013). Tiranga Pulao. DRR Newsletter 
11(4) 

Waris, A. and Nirmala, B. (2013) Arogyaniki Melu 
Mudi Biyyam. Vyavasayam 1(13) pp.15-16

Waris, A. and Nirmala, B. (2013). Mahila Rythulaku 
Laabhasati Vari Adharita Kuteera Parishramalu in 
Adhika digubadulaku aadhunika sanketika soochanalu, 
published by DRR, Hyderabad. Pp. 79-81

Waris, A. and Nirmala, B. (2013). Significant 
Health and Nutritional Benefits of brown rice. 
Kisan World 40(8) pp.14-17

(iii) Technical bulletins 

Babu, V.R., Neeraja, C.N., Rao, D.S., Sundaram, 
R.M., Longvah, T., Usharani, G., Padmavathi, G., 
Balachandran, S.M., Nirmala, G., Bhadana, V.P., 
Suneetha, K., Rao, K.V., Surekha, K., Sarla, N., 
Brajendra, Rao, P.R., Chandel, G., Shashidhar, 
H.E.,Adhikari, B., Viraktamath, B.C. 2014. 
Biofortification in rice. 2014. DRR Technical 
bulletin No 81, DRR, Hyderabad India, 86p

Meera, S.N., Kumar, R.M., Muthuraman, P., Rao, 
L.V.S., and Viraktamath, B.C.  (2014). “A Handbook 
of Package of Practices of Rice” DRR Technical 
bulletin No 80, DRR, Hyderabad India.

Nirmala, B., Muthuraman, P., Waris, A. and 
Viraktamath, B.C.2014. Rice yield gaps in India. 
Technical Bulletin No. 78/2014. Directorate of Rice 
Research (ICAR), Rajendranagar, Hyderabad-
500030 A.P. India pp. 44.

Padmavathi, Ch., Katti, G.,Padmakumari, A.P., 
Jhansilakshmi, V.,  Prabhakar, M. and Prasad, Y.G. 
2014. Development of Decision Support System for 
the Management of Rice leaf Folder, Cnaphalocrocis 
medinalis Guenée. Technical Bulletin No. 76, 
ISBN No. 978-81-928249-0-1, Directorate of Rice 
Research, Rajendranagar, Hyderabad – 500 030, 
A.P, India.PP40.

Rao, P.R., Neeraja, C.N., Vishnukiran, T., Srikanth, 
B., Vijayalakshmi, P., Rao, I.S., Swamy, K.N., 
Kondamudi, R., Sailaja, N., Subrahmanyam, 
D., Surekha, K., Prasadbabu, M.B.B., Rao L.V.S. 
andVoleti S.R. (2014). Nitrogen Use Efficiency in 
Irrigated Rice Climate Change –A Case Study. 
DRR Technical bulletin. DRR, Hyderabad India.

Subrahmanyam, D., Sailaja, B., Rao, P.R. and 
Voleti, S.R.2014. Impact of Climate change on 
rice: Adaptation strategies to climate induced 
heat drought stresses. Technical Bulletin. 77/2014. 
DRR, Rajendranagar, Hyderabad-30, pp54. ISBN 
No. 978-81-928249-1-8.In
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Sundaram, R.M., Madhav, M.S., Balachandran, 
S.M., Neeraja, C.N., Mangrauthia, S.K., 
Padmavathi, G., Bhadana, V.P, Laha G.S., Prasad 
M.S., Krishnaveni D., Bentur J.S., Padmakumari, 
A.P., Katti, G., Jhansilakshmi, V., Shobharani N. 
and Viraktamath, B.C. Marker-assisted selection 
for biotic stress resistance in rice. 2014. Technical 
bulletin No. 79/2014. Directorate of  Rice Research, 
Rajendranagar, Hyderabad- 500 030, AP, India, pp 
79. 

Surekha, K.,  Rao, K.V., Brajendra and Viraktamath, 
B.C. 2013. Rice Residue Management. Technical 
Bulletin No. 73. Directorate of Rice Research 
(ICAR), Rajendranagar,  Hyderabad – 500 030, 
A.P, India.  53 p.

(iv) Books/Book Chapters:
Balakrishnan, D. and Sreenivasan, E. 2013. Genetic 
analysis of fruit and shoot borer resistance 
in okra. Lap- Lambert Academic publishing.
Germany.149p.

Bhadana, V.P., Brajendra and Mangrauthia, S.K. 
2013.  Phasal Sudhar Shabdavali (Crop Improvement 
Terminology). A Hindi Book containing 224 pages 
and ISBN:978-81-7035-918-0 published by Daya 
Publishing House, New Delhi. 

Brajendra, and Mangrauthia, S.K. 2013. Crop 
Protection Terminology (English-Hindi), (pp.1-
177) Daya Publishing House, A division of Astral 
International Pvt. Ltd. New Delhi (ISBN: 978-81-
7035-917-3). 

Gururaj Katti. 2013. Role of botanicals in forest 
insect pest management. pp. 147-161 in – Forest 
Health Management (Eds. – A. Balu, R.S.C. Jayaraj, 
A. Reghupathy, V. Mohan, Rekha R Warrier, 
T.P. Raghunath and N. Krishnakumar). Institute 
of Forest Genetics and Tree Breeding (ICFRE), 
Coimbatore, Tamil Nadu, India. p. 586 

Gururaj Katti. 2014. Current status and potential 
of biopesticides in pest management in rice. pp 
22-47 in, Biopesticides in sustainable agriculture – 
Progress and potential. (Eds. Opender Koul, G.S. 
Dhaliwal, S. Khokhar and Ram Singh), Scientific 
Publishers (India) 5 A, New Pali Road, P.O. Box 
91, Jodhpur , India, p474

Madhav, M.S., Laha, G.S., Padmakumari, 
A.P., Somasekhar, N., Mangrauthia, S.K. and 
Viraktamath, B.C. (2013). Phenotyping rice for 
molecular plant breeding. In Panguluri SK and 
Kumar AA (eds.), Phenotyping for plant breeding 
(pp 1-40). New York, NY: Springer.

Mangrauthia, S.K., Agarwal, S., Sailaja, B., 
Madhav, M.S., and Voleti, S.R. (2013). MicroRNAs 
and their role in salt stress response in plants. In P. 
Ahmad et al (eds.), Salt Stress in Plants: Signalling, 
Omics and Adaptations (pp 15-46). New York, NY: 
Springer.

Mangrauthia, S.K., Revathi, P., Agarwal, S., 
Singh, A.K. and Bhadana, V.P. (2014). Breeding 
and transgenic approaches for development of 
abiotic stress tolerance if rice. In P. Ahmad et al 
(eds.), Improvement of crops in the era of climatic 
changes (pp 153-190). New York, NY: Springer.

Moin, M., Bakshi, A., Bharadwaj, J.P., Kumar, 
E.S., Kumar, S.V., Rao, G.S.K., Kumar, G.R., 
Rao, T.B., Ramesh, B., Rambabu, B., Neetasri, C., 
Mahendranath, G., Rao, K.V., Balchandran, S.M., 
Sundaram, R.M., Anuradha, G., Kumar, M.U., 
Siddiq, E.A. and Kirti, P.B. (2013). Activation 
tagging for mining novel genes in indica rice. 
In: Muralidharan K and Siddiq EA eds. 2013. 
International Dialogue on Perception and Prospects 
of Designer Rice. Society for Advancement of Rice 
Research, Directorate of Rice Research, Hyderabad 
500030, India, pp 273-281.

Nirmala, B. (2013) ‘Translating the productivity 
gains in SRI into profitability’ in Model Training 
Course  on Innovative SRI organized at DRR, 
Hyderabad August 20-27, 2013.

Nirmala, B. (2013).A scenario of India’s rice trade 
in Training Manual on Quality and nutritional 
aspects of rice, Directorate of Rice Research, 
Hyderabad. Pp 225-232

Rani, N.S., Madhav, M.S., Prasad, G.S.V, 
Suneetha, K., Babu, V.R., Rao, L.V.S., Sundaram, 
R.M., Sivaranjani, A.K.P. and Srikanth, S. (2013). 
Perspectives towards designing rice grain quality. 
In: Muralidharan K and Siddiq EA eds. 2013. 
International Dialogue on Perception and Prospects R
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of Designer Rice. Society for Advancement of Rice 
Research, Directorate of Rice Research, Hyderabad 
500030, India, pp 310-319.

Rani, N.S., Srikanth, S., Bhadana, V.P., Badri, J., 
Sundaram, R.M., Senguttuvel, P., GSV Prasad, 
Trushar Shaw, PVNS Prasad, AS Hari Prasad, LV 
Subba Rao, SK Agarwal and BC Virakmath: 2014, 
Genetic diversity and Genealogy of Rice Varieties 
of India, DRR Technical Book 83/2014, ISBN 
978-81-928249-7-0, Directorate of Rice Research, 
Hyderabad, 368pp

Sarla, N., Jyothi, B. and Siddiq, E.A. 2013. Increasing 
rice yield using wild species  In Muralidharan K 
and Siddiq EA, 2013. International Dialogue on 
Perception and Prospects of Designer Rice, Society 
for Advancement of Rice Research, Directorate of 
Rice Research, Hyderabad, India, p81-89.

Sridhar, V., Rani, B.J. and Naik, O.Pest Management 
in Ornamental crops InAdvances in Horticulture, 
edt by Dr.M.Mani and N.K. Krishna Kumar.

Sundaram, R.M., Balachandran, S.M., Madhav, 
M.S. and Viraktamath, B.C. (2013). Biotechnological 
options for rice improvement. In: Shetty PK, 
Hegde MR and Mahadevappa M (eds.) Innovation 
in rice production, National Institute of Advanced 
Studies, Bangalore 560012, India (pp: 167-202). 
ISBN: 978-81-87663-70-6

Viraktamath, B.C., Neeraja, C.N., Sundaram, R.M., 
Sarla, N., Prasad, A.S.H. 2013. Breeding rice hybrids 
by design for future. International Dialogue on 
Perception and Prospects of Designer Rice, Society 
for Advancement of Rice Research, Directorate of 
Rice Research, Hyderabad, India, p69-80.

(v) Best Oral presentations and Posters 
awarded at Seminars/ Conferences/ 
Symposia/ Workshops/ Meetings

P. Gopi, J.Karthik, Md. Ershad, M.G. Gayatri, M. 
Milton, B.Sunil, A.P. Padmakumari, G.S. Laha, 
M.S.Madhav, R.M. Sundaram, L. V. Subba Rao, 
M.R. Vishnu Priya, B.C. Viraktamath, R.V. Sonti 

(2013). “Development of a Mutagenized Population 
and Screening for Resistance Characteristics in the 
genetic background of elite rice cultivar, Samba 
Mahsuri” Poster presented at 4th International 
conference on Bacterial blight of rice,  December 
2nd to 4th 2013 at CCMB, Hyderabad. 

C. Padma, Keerthana Ch, Lavanya K, Jayasree B, 
Chaitanya U, Chiranjeevi M, Surender R, Aruna 
Sri Yadav P, Radha Krishna K V, Neeraja C N and 
Subba Rao L V (2014). “Evaluation of Rice Genetic 
Resources for Tolerance to Heat Stress” presented 
at National Seminar on Climate Change – Crop 
Improvement and Management Strategies for 
Food Security on 25th  March, 2014 at Agricultural 
College, Bapatla.

Chaitanya U, LV Subba Rao, G Shiva Prasad, K 
Suneetha, NK Gautam, S Kalyani, N Shobha Rani 
and BC Viraktamath. Variability studies in rice 
germaplasm. Paper presented in the  “National 
conference on adaptation and mitigation strategies 
of climate change for sustainable livelihood”, 
organized by Cooch Behar Association for 
Cultivation of Agricultural Sciences, UBKV, 
Pundibari, Cooch Bihar, 5-7th march, 2014 also 
awarded best poster in technical session Crop 
Improvement and Crop Management.

L. V Subba Rao, Lavanya K, Padma C, Chiranjeevi 
M, Chaitanya U, Surender M, Jayasree B, Shiva 
Prasad G, Dipal R Chowdhury, Shobha Rani 
N and B.C Viraktamath (2014). “Assessment 
of Genetic Divergence in Farmers’ varieties of 
rice (Oryza sativa L) from the Eastern region of 
India” presented at International Conference on 
Biodiversity, Bioresources and Biotechnology 
during 30th - 31st Jan, 2014, at Quorum Hotel, 
Mysore.

Prasad Babu, M.B.B., Vikas Jain, Sushilkumar and 
Gangaiah, B. 2014. Spectral signatures of wheat, 
little seed canary grass and wild oat. pp. 50. In: 
Abstracts, ISWS Biennial Conference on Emerging 
Challenges in Weed Management, DWSR 15-17 
February, 2014
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Promising entries in Varietal Trials, Kharif 2013

IET No / 
Designation

Source 
trial

Cross Com-
bination

FD 
(Days)

Grain 
Type

Yield 
(kg/ha)

Remarks Suitable for

22020 
CRR451-1-B-2-1

AVT-
VE(DS)

Vandana/
IR 64

83 LS 2173 - Rainfed upland areas in Madhya 
Pradesh

22744 
CRR 617-B-47-3

AVT-
VE(DS)

Vandana/
UPLRi7

77 LS 2056 - Rainfed upland areas in Madhya 
Pradesh and Chhattisgarh

22767 
PAU 3832-79-
4-3-1

AVT 
2ETP

PR 116 // 
PAU 3075/ 
PR 106-P3

90 LS 5204 MR  - BLB Irrigated areas in Madhya Pradesh 
and Haryana

22764 
NLR 400024

AVT 
2ETP

WGL 
14280-1/
NLR 30491

90 SB 5498 R-GM Irrigated areas in Haryana, Uttar 
Pradesh, Bihar, Madhya Pradesh, 
Maharashtra, Gujarat and  Tamil 
Nadu

22752
 Gontra Bidhan 3

AVT 
2ETP

Selection 
from IET 
17430 

89 SB 5704 R-GM, 
MR-SB

Irrigated areas in Uttarakhand, 
Haryana, Uttar Pradesh, Bihar, 
Madhya Pradesh, Tamil Nadu, 
Kerala, Karnataka and Andhra 
Pradesh

22763 
RP 5219-9-6-7-3-
2-1-1

AVT 
2ETP

IR 7887-208-
B-1-1/IRRI 
1132

91 LS 5133 R-GM, 
MR-SB

Irrigated areas in Haryana, Madhya 
Pradesh, Gujarat and Kerala

22565
TM 07275

AVT 2 
IME

WGL 
32100/ 
Swarna

94 MS 5263 MR-SB Irrigated areas in Rajasthan, Gujarat, 
Bihar and Madhya Pradesh.

22212

HKR 07-147

AVT 2 
IME

PR 114 / 
HKR 96-89

92 LS 4998 -- Irrigated areas in Punjab and 
Haryana.

22592
 HKR  08-62

AVT 2 
IME

UPR 1230-
9-2 / IET 
16833

98 LS 5248 -- Irrigated areas in Bihar, Punjab and 
Uttarakhand.

22598
 RP 5213-69-13-3-
4-1-2-B

AVT 2 
IME

IR64 / 
IR72176-
140-1-2 / 
IRR123

93 LS 5213 -- Irrigated areas in Uttarakhand and 
Odisha

22379
HRI 174 (Hybrid)

AVT 
2-IM

-- 102 LB 5256 R-GM Irrigated areas in Uttar Pradesh

22381
HRI -178 (Hybrid)

AVT 
2-IM

-- 104 LB 5206 -- Irrigated areas in Uttarakhand

22520

NDR 3325

AVT 
2-IM

NDR 
3025-1/
NDR 359

100 SB 4415 -- Irrigated areas in Maharashtra

21943 
RP Bio 4919-50-13

CSTVT KMR-3/O. 
rufipogon

95 SB 3566 MR-SB Coastal Saline areas in West Bengal.

22778
Pusa 1609-09-9-4

AVT 
1-BT

Pusa 1602 / 
Pusa 1603

95 LS 4676 - Basmati growing areas of Delhi, Ut-
tarakhand, Punjab and Uttar Pradesh
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IET No / 
Designation

Source 
trial

Cross Com-
bination

FD 
(Days)

Grain 
Type

Yield 
(kg/ha)

Remarks Suitable for

22787  RP4594-
121-148-24 11

AVT 
1-BT

Basmati 
kota/IET 
16313

92 LS 4147 MR-SB Basmati growing areas of  Uttar 
Pradesh, and Punjab

22777 Pusa1601-
05-1-46-1-1

AVT 
1-BT

PRR 78/
Pusa 1460//
PRR 78 *2

96 LS 4051 MR-SB, 
MR-BLB

Basmati growing areas of Delhi,  
Uttarakhand, and Uttar Pradesh

22289  Pusa 1592-
06-5-2

AVT 
1-BT

Pusa Sugan-
dh 5/Pusa 
1460//Pusa 
Sugandh *2

96 LS 4325 - Basmati growing areas of Punjab, 
New Delhi and Haryana

21850  CN 1268-
5-7

AVT 2 
ASG

Jaya / Pusa 
Basmati 1

111 SB 3853 - Irrigated area in West Bengal, Uttar 
Pradesh, Maharashtra, Chinsurah, 
Assam

21842 R 1536-
136-1-77-1

AVT 2 
ASG

R 302-111 / 
Ganga Baru

106 SB 3570 - Irrigated areas in Uttar Pradesh, 
West bengal, Chhattisgarh, Assam

22272  VL 31616 AVT 2- E 
(H)

VL 3861 / 
SR 1818BF-4
-BI-2-1-2

91 SB 3059 MR-LBL, 
MR-ShB1

Irrigated areas in  Uttarakhand 
under medium elevation

22291 VL 8204 AVT 2 U 
(H)

VR 539-2 / 
VLD 81

73 LB 1372 MR-BLB Upland areas under medium hills in 
Uttarakhand

22294 HPR 2656 AVT 2 U 
(H)

RP 2421/VL 
221

80 SB 1674 MR-ShB1 Upland areas under medium hills in 
Uttarakhand

22292 VL 8302 AVT 2 U 
(H)

VL 9588 / 
A-57

80 SB 1908 MR-ShB1 Upland areas under medium hills in 
Uttarakhand; Low hills of Meghalaya

22295  VL 8185 AVT 2 U 
(H)

VR 539-2 /  
IR 63872-93-
2-37

80 LS 1774 MR-LBL, 
MR-NBL

Upland areas under medium hills in 
Uttarakhand

22729
RP 5311-
PR26703-3B-PJ7

AVT-2 
Aerobic

Nekken / 
BPIR110

91 LS 3225 -- Gujarat

22699
KMP 153

AVT-2 
Aerobic

IR 64 / Rasi 85 LS 3706 -- Madhya Pradesh, Gujarat, Tamil 
Nadu, Karnataka

22731
CR 2996-1-14-
29-3-1

AVT-2 
Aerobic

Brahman-
naki / NDR 
9930077

89 SB 3334 -- Gujarat

22737
CR 3001-IR-
86931-B-528-CR-
5-5-2

AVT-2 
Aerobic

N 22 / 
Swarna

82 SB 3638 -- Madhya Pradesh
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S. 
No

Hybrid/ 
Variety

Produced by Quan-
tity  

Alloted

Quantity 
Produced

1 Akshayadhan 
(IET 19367)

DRR 3.00 4.00

2 Abhishek 
(IET 17868) 
(RR-272-829)

CRURRS, 
Hazaribagh

3.50 7.00

3 ADT(R)-48 
(AD 95128)

TNAU, Coimbatore 1.00 1.00

4 ADT-37 TNAU, Coimbatore 11.50 -

5 ADT-39 TNAU, Coimbatore 6.00 6.00

6 ADT-43 
(IET-14878)

TNAU, Coimbatore 8.00 8.00

7 ADT-44 TNAU, Coimbatore 0.50 0.50

8 ADT-45 TNAU, Coimbatore 2.00 2.00

9 Amara  
(MTU-1064)

ANGRAU 7.00 8.00

10 Anjali  
(IET- 16430)

CRURRS, 
Hazaribagh

7.50 3.00

11 Annada CRRI, Cuttack 8.60 3.00

12 Athira  
(PBT-51)

KAU, Pattambi 2.00 3.00

13 Bahadur  
(IET-13358)

RAS, Titabar 10.00 10.00

14 Bamleshwari 
(IET 14444)

IGAU, RAIPUR 39.00 42.00

15 Barani Deep 
(IET -13194)

NDUAT, Faizabad 2.00 13.00

16 Bhadra MO-4) RRS, Moncompu 9.00 -

17 Bharani  
(NLR 30491)

ANGRAU 3.00 3.00

18 Bhogavati ARS, Radhanagari 4.50 19.20

19 Bhrigu Dhan RWRC, Malan 0.15 0.15

20 Birsa Dhan 
-108

BAU, Ranchi 1.00 -

21 Birsa Vikas 
Dhan-109

BAU, Ranchi 78.00 15.00

22 Birsa Vikas 
Dhan-110

BAU, Ranchi 10.00 11.00

23 Birsamati BAU, Ranchi 8.00 9.50

24 BPT-3291 
(Sonamasuri)

ANGRAU 40.00 40.00

25 BR-2655 UAS, Bangalore 2.00 72.00

26 Bsamati-386 PAU, Ludhiana 0.10 1.00

27 Chandrahasi-
ni (IET-16800)

IGAU, RAIPUR 43.00 43.20

Appendix 2

Variety wise Breeder Seed Production during kharif 2013 (in Quintals)

S. 
No

Hybrid/ 
Variety

Produced by Quan-
tity  

Alloted

Quantity 
Produced

28 Chandrama RRS, Gerua 0.50 BSP-IV 
not yet 

received

29 Cotton Dora 
Sannalu 
(MTU 1010)

ANGRAU; IGAU, 
RAIPUR; JNKVV, 
Jabalpur

485.00 505.00

30 CR Boro 
Dhan-2 
(IET 17612), 
(Chandan)

CRRI, Cuttack 10.00 10.00

31 CR Dhan 500 
(IET 20220)

CRRI, Cuttack 0.50 0.30

32 CR Dhan 501 
(IET 19189)

CRRI, Cuttack 0.50 -

33 CR Dhan-10 
(IET 18312)

CRRI, Cuttack 6.00 8.00

34 CR Dhan-70 
(IET-11904)

CRRI, Cuttack 1.00 1.00

35 CR Sugandh 
Dhan-3  
(IET 18395)

CRRI, Cuttack 0.50 1.00

36 CR-1014 CRRI, Cuttack 16.00 12.00

37 CSR  30  
(IET -14720, 
Yamini)

CSSRI, KARNAL 19.00 42.00

38 CSR -36 
(Naina)  
(IET-17340)

CSSRI, KARNAL 4.00 20.00

39 Danteshwari 
(IET 15450)

IGAU, RAIPUR 15.00 15.30

40 Dhanrasi  
(IET 15358)

DRR 8.50 0.50 

41 Dharitri  
(IET-6272)

CRRI, Cuttack 1.00 1.50

42 Erramallelu 
(WGL-20471)

ANGRAU 12.50 15.00

43 Gajapati  
(IET-13251)

OUAT, BHU-
BANESHWAR

0.50 0.75

44 Gayatri  
(IET- 8022)

OUAT, BHU-
BANESHWAR

11.00 -

45 Geetanjali 
(IET-17276)

CRRI, Cuttack 4.50 3.50

46 Gontra 
Bidhan-1  
(IET 17430)

BCKVV, Nadia 33.00 70.00

47 Govind GBPUAT,  
PANTNAGAR

5.00 32.00

48 Gurjari GAU, NAWAGAM 0.50 0.50 R
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S. 
No

Hybrid/ 
Variety

Produced by Quan-
tity  

Alloted

Quantity 
Produced

49 Hazaridhan CRURRS, 
Hazaribagh

1.50 1.50

50 HKR- 147 RRS KAUL 2.10 -

51 HKR-127 
(HKR-95-222)

RRS KAUL 15.10 20.00

52 HKR-47 RRS KAUL 14.10 20.00

53 HPR 2143 RWRC, Malan 4.00 6.50

54 HPR-1068 RWRC, Malan 5.00 12.50

55 HPR-1156 
(IET-16007)

RWRC, Malan 0.50 5.50

56 IET 7191 UAS, Bangalore 1.00 12.00

57 Improved 
Pusa 
Basmati-1 
(IET-18990)

IARI Regional 
Station, Karnal; 
DSST, New Delhi

14.10 3.50

58 Improved 
Samba 
Mahsuri

DRR 27.00 100.00

59 Indira Barani 
Dhan-1

IGAU, RAIPUR 13.00 16.50

60 Indra  
(MTU- 1061)

ANGRAU 5.00 5.00

64 Indrayani 
(IET-12897)

ARS Vadgaon 27.00 40.00

62 Intan ARS, Mugad 2.50 8.00

63 IR-36 JNKVV, Jabalpur; 
DSR, MAU 

63.00 5.00

64 IR- 50 TNAU, Coimbatore 6.50 6.50

65 IR-64 DRR: IGAU, 
RAIPUR; DSR, 
MAU; JNKVV, 
Jabalpur

162.00 45.90

66 Jajati  
(IET- 7284)

OUAT, BHU-
BANESHWAR

3.00 3.00

67 Jaldhubi  
(IET- 17153)

IGAU, RAIPUR 0.50 1.30

68 Jarava  
(IET -15420)

DRR 2.00 2.00

69 Jaya DRR 32.00 42.00

70 JGL 11470 
(Jagtial 
Mahsuri)

ANGRAU 3.00 5.00

71 JGL-1798 ANGRAU 14.00 15.00

72 Jogesh  
(OR-1519-2) 
(IET-15169)

OUAT, BHU-
BANESHWAR

6.00 2.20

73 JR-503 (Richa) 
(IET - 16783)

JNKVV, Jabalpur 1.00 1.00

74 Jyothi KAU, Pattambi 17.10 40.00

75 Karjat-184 RARS, Karjat 1.00 4.10

76 Karjat-2 RARS, Karjat 3.50 6.00

S. 
No

Hybrid/ 
Variety

Produced by Quan-
tity  

Alloted

Quantity 
Produced

77 Karjat-3 RARS, Karjat 4.50 7.35

78 Karjat-5 RARS, Karjat 2.00 6.00

79 Karjat-7 RARS, Karjat 3.50 5.80

80 Karjat-8 RARS, Karjat 1.00 1.00

81 Karma 
Mahsuri (IET 
19991)

IGAU, RAIPUR 58.00 60.00

82 Kasturi (IET-
8580)

DRR 0.50 0.50

83 Ketekijoha 
(IET-18669)

CRRI, Cuttack 6.00 4.00

84 Khandagiri OUAT, BHU-
BANESHWAR

86.00 49.00

85 Khitish (IET-
4094)

CRRI, Cuttack 16.50 17.00

86 KMD-2 
(Abhilash)

ARS, Mugad 1.50 6.00

87 Konark (IET 
-12734)

OUAT, BHU-
BANESHWAR

6.60 3.40

88 Kotha Mo-
lagolukulu 74

ANGRAU 2.00 5.00

89 Kranti 
(R-2022)

JNKVV, Jabalpur 13.00 -

90 Krishna 
Hamsa

DRR 1.00 1.00

91 Lachit RAS, Titabar 5.00 9.70

92 Lalat (IET- 
9947)

OUAT, BHU-
BANESHWAR

101.00 101.00

93 Luit RAS, Titabar 5.00 5.00

94 Lunasampad 
(IET 19470)

CRRI, Cuttack 0.50 1.50

95 Lunasuwarna 
(IET 18697)

CRRI, Cuttack 0.50 1.00

96 Lunishree CRRI, Cuttack 8.50 6.00

97 Mahamaya 
(IET_10749)

IGAU, RAIPUR 67.00 78.90

98 Mahsuri JNKVV, Jabalpur; 
RAS, Titabar

44.00 45.00

99 Malaviya 
Dhan- 2(HUR 
3022)

BHU, Varanasi 1.00 10.00

100 Malaviya 
Sugandh -105 
(HUR-105)

BHU, Varanasi 2.00 20.00

101 Malaviya 
Sugandh 4-3 
(HUR-4-3)

BHU, Varanasi 3.00 40.00

102 Manaswini 
(IET 19005)

OUAT, BHU-
BANESHWAR

5.50 4.80

103 Mandakini 
(OR 2077 -4)

OUAT, BHU-
BANESHWAR

5.50 1.00

104 Manohar Sali RAS, Titabar 10.00 14.50A
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S. 
No

Hybrid/ 
Variety

Produced by Quan-
tity  

Alloted

Quantity 
Produced

105 Maruteru 
Sannalu 
(MTU-1006, 
IET-14348)

ANGRAU 1.00 1.50

106 Moti  
(IET-9170)

CRRI, Cuttack 3.00 2.00

107 Mrunalini 
(OR 1898-18)

OUAT, BHU-
BANESHWAR

1.00 1.00

108 MTU 1075 
(IET 18482)

ANGRAU 7.50 8.00

109 MTU 7029  
( SWARNA)

DSR, MAU; PRDF 
Gorakhpur; IGAU, 
RAIPUR;  
ANGRAU

444.00 475

110 MTU-1031 
(Tholakuri)

ANGRAU 1.00 2.00

111 MTU-1032 
(Godavari)

ANGRAU 1.00 1.50

112 Narendra – 
8002  
(IET-15848)

NDUAT, Faizabad 36.00 68.00

113 Narendra   
Usar Dhan 
-2008               
(IET 18699)

NDUAT, Faizabad 90.00 135.00

114 Narendra 
Dhan 3112-1 
Prakhar     
(IET 19335)

NDUAT, Faizabad 9.00 27.00

115 Narendra 
Dhan -359 
(NDR-359)

NDUAT, Faizabad 5.00 150.00

116 Narendra 
Dhan-97

NDUAT, Faizabad 2.50 8.00

117 Narendra  
Jal Pushp  
(IET -17972)

NDUAT, Faizabad 18.00 -

118 Narendra 
Lalmati  
(IET 21051)

NDUAT, Faizabad 5.00 7.50

119 Narendra 
Mayank  
(NDR-
9830144)   
(IET- 18055)

IARI Regional  
Station, New Delhi

18.00 -

120 Naveen 
(CR-749-20-2) 
(IET-14461)

CRRI, Cuttack; 
RRS, Gerua 

75.00 70.00

121 NDR 2064 
(IET 17475)

NDUAT, Faizabad 3.00 18.00

122 NDR 2065  
(IET 17476)

NDUAT, Faizabad 3.50 -

123 Nellore  
Mahsuri  
(NLR-34449)

ANGRAU 11.00 10.00

124 NLR-145 ANGRAU 5.00 10.00

S. 
No

Hybrid/ 
Variety

Produced by Quan-
tity  

Alloted

Quantity 
Produced

125 Nua  
Chinikamini  
(IET 18394) 
CR 2580)

CRRI, Cuttack 0.50 1.50

126 Nua Kalajeera 
(IET 18393)

CRRI, Cuttack 1.00 1.50

127 Onam KAU, Pattambi 1.00 1.00

128 Padmini  
(IET-10561)

CRRI, Cuttack 3.50 6.00

129 Palam  
Dhan-957  
(IET -13795)

RWRC, Malan 5.00 -

130 Pankaj RAS, Titabar 2.00 -

131 Pant Dhan -10 
(IET-8616)

GBPUAT,  
PANTNAGAR

1.00 9.00

132 Pant Dhan -11 
(IET-9620)

GBPUAT,  
PANTNAGAR

4.10 8.00

133 Pant  Dhan-12  
(IET-10955)

GBPUAT,  
PANTNAGAR

4.00 4.00

134 Pant Dhan -16 
(IET-14807)

GBPUAT, PANT-
NAGAR

1.00 8.00

135 Pant Dhan -18  
(IET 17920)

GBPUAT, PANT-
NAGAR

0.50 14.00

136 Pant Dhan -19 
(IET 17544)

GBPUAT, PANT-
NAGAR

16.50 27.00

137 Pardhiva 
(NLR - 33892)

ANGRAU 3.00 4.00

138 Parijat  
(IET- 2684)

OUAT, BHU-
BANESHWAR

13.50 14.00

139 PAU-201 PAU, Ludhiana 15.00 12.10

140 Phalguni  
(IET 18720)

CRRI, Cuttack 0.50 1.00

141 Phule  
Samrudhi

ARS Vadgaon 3.50 40.00

142 PKV HMT ARS, Sindewahi 90.00 84.88

143 Pooja  
(IET-12241)

CRRI, Cuttack 103.00 95.00

144 Poornima 
(IET-12284,                                      
R-281-PP-31-1)

IGAU, RAIPUR 1.00 1.20

145 PR-111 PAU, Ludhiana 13.00 13.00

146 PR-113 PAU, Ludhiana 9.10 10.00

147 PR-114 PAU, Ludhiana 34.00 45.00

148 PR-115 PAU, Ludhiana 0.10 1.00

149 PR-116 PAU, Ludhiana 10.00 20.00

150 PR-118 PAU, Ludhiana 48.50 60.00

151 Prabhat RAU, Pusa 36.00 40.00

152 Prathyasa 
(MO 21)

RRS, Moncompu 1.00 2.00
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S. 
No

Hybrid/ 
Variety

Produced by Quan-
tity  

Alloted

Quantity 
Produced

153 Pratikshya-
15191

OUAT, BHU-
BANESHWAR

118.50 118.50

154 Pusa Bas-
mati -6 (                                                                                                                   
IET 18005)

IARI Regional  
Station, Karnal

25.00 28.00

155 PTB-58  
(IET-17608)

KAU, Pattambi 1.00 2.00

156 PUNJAB 
Basmati-2

PAU, Ludhiana 0.30 1.10

157 Pusa Basmati 
– 1121 (Pusa 
Sugandh -4)

BEDF, New Delhi; 
DSST, New Delhi; 
IARI

118.50 112.00

158 Pusa  
Basmati -2 
( IET- 16310)

IARI Regional  
Station, Karnal

5.00 5.00

159 Pusa Basmati 
-3(IET-16313)

IARI Regional  
Station, Karnal

48.00 20.00

160 Pusa Basmati 
-5 (IET-17021)

IARI Regional  
Station, Karnal

74.00 49.00

161 Pusa  
Basmati-1-
(IET-10364)

IARI Regional Sta-
tion, Karnal; DSST, 
New Delhi; BEDF

37.10 44.00

162 Pusa-44 IARI Regional  
Station, Karnal

74.10 80.00

163 Pusa-834 IARI Regional  
Station, Karnal

20.00 14.50

164 Rajendra 
Bhagvati

RAU, Pusa 11.00 11.00

165 Rajendra 
Kasturi

BAC,SABOUR; 
RAU, Pusa

17.50 12.59

166 Rajendra 
Mahsuri-1

BAC,SABOUR; 
RAU, Pusa

22.50 25.35

167 Rajendra 
Suwasini

BAC,SABOUR 5.50 12.77

168 Rajendra 
Sweta

BAC,SABOUR 11.00 20.37

169 Ramachandi 
(IET- 13354)

OUAT, BHU-
BANESHWAR

1.00 1.50

170 Rani Dhan 
(IET - 19148)

OUAT, BHU-
BANESHWAR

20.50 20.50

171 Ranjeet 
(IET-12554)

PAU, Ludhiana 45.00 53.60

172 Rashmi  
(JR-201)

JNKVV, Jabalpur 63.00 -

173 Rasi  
(IET- 1444)

DRR 2.50 10.00

174 Ratnagiri-1 RARS, Karjat 3.00 5.00

175 Ratnagiri-24-
(IET-19812)

RARS, Karjat 4.00 6.00

176 Ratnagiri-4-
(IET-20980)

RARS, Karjat 0.50 1.00

177 Reeta  
(IET 19969)

CRRI, Cuttack 0.50 0.50

S. 
No

Hybrid/ 
Variety

Produced by Quan-
tity  

Alloted

Quantity 
Produced

178 RP-2421  
(IET-11242)

RWRC, Malan 10.00 4.00

179 Sabhagi Dhan 
(IET 19576)

CRURRS,  
Hazaribagh

181.50 36.00

180 Sabita  
(IET-8970)

RRS, Chinsurah 2.00 6.20

181 Sadabahar CRURRS,  
Hazaribagh

0.50 0.50

182 Samba  
Mahsuri  
(BPT-5204)

ANGRAU;PRDF 
Gorakhpur;  
TNAU, Coimbatore

124.00 251

183 Samleshwari 
(IET -17455)

IGAU,  
RAIPUR

22.00 23.10

184 Sampada  
(IET 19424)

DRR 11.50 12.00

185 Sarala  
CR-260-77  
(IET-10279)

CRRI, Cuttack 20.50 15.00

186 Sarjoo-52 NDUAT, Faizabad; 
PRDF Gorakhpur

12.00 220

187 Satabadi  
(IET-4786)

RRS, Chinsurah; 
CRRI

40.00 38.80

188 Savitri  
(IET - 5897) 
(CR 1009)

CRRI, Cuttack 17.10 16.00

189 Shusk Samrat 
(NDR 1045-2)                  
(IET -17458)

NDUAT, Faizabad 0.50 18.50

190 Sidhanta 
(ORS 102-4) 
(IET- 15296)

OUAT,  
Bhubaneshwar 

5.10 10.40

191 Sita BAC, Sabour 7.50 4.60

192 Somasila 
(NLR-33358)

ANGRAU 1.00 2.00

193 Srikakulam 
Sannalu

VIHA, Almora 20.00 25.00

194 Surendra  
(IET -12815)

OUAT,  
Bhubaneshwar

7.00 4.60

195 Swarna-Sub 
1 (CR 2539-1) 
IET-20266

CRRI, Cuttack 136.00 75.00

196 SYE-75-
(SINDEWAHI)

ARS, Sindewahi 5.00 22.60

197 Taraori 
Basmati 
(HBC-19)

RRS KAUL 3.00 9.10

198 Tejaswani 
(OR 1912-22)

OUAT,  
Bhubaneshwar

1.00 16.00

199 Tellahamsa ANGRAU 7.50 50.00

200 Thanu UAS, Bangalore 2.50 65.00

201 Tunga 
(IET-13901)

UAS, Bangalore 8.00 12.00

202 Turant Dhan RAU, Pusa 20.00 7.50A
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S. 
No

Hybrid/ 
Variety

Produced by Quan-
tity  

Alloted

Quantity 
Produced

203 Uma (MO 16) RRS, Moncompu 15.00 12.00

204 Upahar  
(IET 17318)

OUAT, BHU-
BANESHWAR

2.50 1.40

205 Utkal Prava 
(OR-1030)

CRRI, Cuttack 7.50 4.50

206 Vallabh 
Basmati-22 
(IET 19492 ) 
(MAUB-162)

SVBPU&T Meerut 2.00

207 Vandana  
(Rr-167-982)

CRURRS, Hazarib-
agh

9.50 4.00

208 Vardhan (IET 
18940)

DRR 3.50 6.00

209 Varshadhan 
(CRLC-899) 
(IET-15296)

CRRI, Cuttack 11.00 15.00

210 VI Dhan 209 VIHA, Almora 1.20 1.60

211 Vijetha 
(MTU-1001)

ANGRAU 194.00 200.00

212 Virender 
(IET-17901)

CRURRS, Hazarib-
agh

0.50 0.50

213 Vivek Dhan 
154

VIHA, Almora 2.00 2.50

214 Vivek Dhan-
62 (IET-14621)

VIHA, Almora 1.50 2.00

215 VL Dhan 
-208(VL-9632)

VIHA, Almora 1.20 1.20

216 VL Dhan 221 VIHA, Almora 0.10 0.25

217 VL Dhan 65 VIHA, Almora 0.30 1.25

218 VL Dhan 
85(IET-16455)

VIHA, Almora 2.60 3.00

219 Warangal 
Samba  
(WGL-14)

ANGRAU 6.00 10.00

220 Warangal 
Sannalu

ANGRAU 70.00 75.00

Total Varieties 4737.35 5475.31

1 HYBRIDS    

1 DRRH-2   

A Line DRR, Hyderabad      0.05       0.05 

B Line DRR, Hyderabad      0.05       0.05 

R Line DRR, Hyderabad      0.05       0.05 

DRRH-3  
(IET -19543)

  

A Line DRR, Hyderabad      0.15       0.15 

B Line DRR, Hyderabad      0.05       0.05 

R Line DRR, Hyderabad      0.05       0.05 

3 KRH2   

IR 58025A UAS, Bangalore      1.20     37.20 

IR 58025B UAS, Bangalore      0.40       1.00 

S. 
No

Hybrid/ 
Variety

Produced by Quan-
tity  

Alloted

Quantity 
Produced

KMR-3R UAS, Bangalore      0.55     28.50 

4 Pant Shan-
kardhan-1

  

A Line GBPUAT,      0.05       0.20 

B Line GBPUAT,      0.05       0.60 

R Line GBPUAT,      0.05       0.10 

5 SAHYADRI 1   

A Line RARS, Karjat      0.50       0.50 

B Line RARS, Karjat      0.15       0.15 

R Line RARS, Karjat      0.15       0.15 

6 SAHYADRI 2    

A Line RARS, Karjat      0.15       0.15 

B Line RARS, Karjat      0.05       0.05 

R Line RARS, Karjat      0.05       0.05 

7 SAHYADRI-3    

A Line RARS, Karjat      0.10       0.10 

B Line RARS, Karjat      0.05       0.05 

R Line RARS, Karjat      0.05       0.05 

8 SAHYADRI-4    

A Line RARS, Karjat      0.05       0.05 

B Line RARS, Karjat      0.05       0.05 

R Line RARS, Karjat      0.05       0.05 

9 Ajay 
(CRHR-7) 
(IET-18166)

  

A Line CRRI Cuttack, rissa      0.30       1.00 

B Line CRRI Cuttack, rissa      0.10       1.50 

R Line CRRI Cuttack, rissa      0.10       1.50 

10 RAJALAXMI 
(CRHR-5)

   

A Line CRRI Cuttack, rissa      0.40       0.80 

B Line CRRI Cuttack, rissa      0.15       1.50 

R Line CRRI Cuttack, rissa      0.15       1.50 

11 JRH-5   

A line JNKVV, Jabalpur      0.50  - 

B line JNKVV, Jabalpur      0.20  - 

C line JNKVV, Jabalpur      0.20  - 

12 JRH-8

A line JNKVV, Jabalpur      0.50  - 

B line JNKVV, Jabalpur      0.20  - 

C line JNKVV, Jabalpur      0.20  - 

Total Parental lines 7.10 77.20

Grand Total 4744.45 5552.51
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S.No Registration No. Denomination

1 111/2013 SYE-2001

2 184/2013 Pant Dhan 16 (IET-14807)

3 185/2013 Surya (BPT 4358)

4 186/2013 PKV-SKL-3-11-25-30-36

5 187/2013 Cottondora Sunnalu 
(MTU-1010)

6 188/2013 VL Dhan 81 (IET-13792)

7 189/2013 Hema Vathi (DWR-4107

8 190/2013 CSR-23 (CSR-891 R-5) 
(IER 13769)

9 191/2013 GR-7

10 192/2013 HRK-46

11 193/2013 Vedagiri (NLR-33641)

12 194/2013 WGL 3962

13 195/2013 Gurjari

14 273/2013 TKM-11

15 294/2013 ADT (R) 45 (IET-15924)

16 298/2013 Vandana (RR-167-982)

17 36/2014 TRY 1

18 40/2014 TRY (R) 2

Appendix 3

List of PPV & FRA Registration certificates of Extant varieties issued during 2013-14

S.No Registration No. Denomination

19 142/2014 SKL-8(SKL-11-28-29-55)

20 147/2014 IGKVR-2 (IET 19795)

21 149/2014 IGKVR-1 (IET-19569)

22 151/2014 Akshayadhan  
(IET 19367)

23 162/2014 Ajay (CRHR-7)  
(IET-18166)

24 166/2014 Parvati (LMH 16-5)

25 171/2014 Narendea-8002  
(IET-15848)

26 172/2014 CRMS31A

27 175/2014 Naveen (CR-749-2-2) 
(IET-14461)

28 177/2014 VL Dhan 208 (VL-9632)

29 179/2014 VL Dhan 207 (VL-97-9729)

30 180/2014 Sampada (IET 19424)

31 200/2014 Vasundhara (RGL-2538)

32 204/2014 Vardhan (IET 18940)

33 206/ 2014 Rajalaxmi (CRHR-5)
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S. No State Centre Total
1 Andhra Pradesh Maruteru 9

2 Andhra Pradesh Rajendranagar 6

3 Andhra Pradesh Warangal 4

4 Assam Jorhat/ Titabar 7

5 Assam Karimganj 1

6 Bihar Patna 6

7 Bihar Pusa 4

8 Bihar Sabour 1

9 Chattisgarh Jagdalpur 4

10 Chattisgarh Raipur 5

11 Gujarat Nawagam 6

12 Gujarat Navasari 3

13 Haryana Kaul 7

14 Himachal Pradesh Palampur / 
Malan

6

15 Jammu & Kashmir Khudwani 5

16 Jammu & Kashmir R.S. Pura Chatha) 4

17 Jharkhand Kanke / Ranchi 4

18 Karnataka Mandya 5

19 Karnataka Gangavati 5

20 Karnataka Brahmavar 2

21 Karnataka Mugad 2

22 Karnataka Ponnampet 2

23 Kerala Moncompu 4

24 Kerala Pattambi 7

Appendix 4

Funded AICRIP centers with staff positions during 2013-14

S. No State Centre Total
25 Madhya Pradesh Rewa 5

26 Maharashtra Karjat 7

27 Maharashtra Sakoli 2

28 Maharashtra Tuljapur 2

29 Manipur Imphal  
(Wangbal)

4

30 Meghalaya Upper Shillong 4

31 Nagaland Kohima 2

32 Orissa Chiplima /  
Sambulpur

6

33 Orissa Jeypore 1

34 Puducherry Puducherry 3

35 Punjab Ludhiana 6

36 Rajasthan Kota 2

37 Tamil Nadu Aduthurai 4

38 Tamil Nadu Coimbatore 7

39 Tripura Arudhutinagar 3

40 Uttar Pradesh Nagina 1

41 Uttar Pradesh Kanpur 2

42 Uttar Pradesh Ghaghraghat 4

43 Uttar Pradesh Varanasi 4

44 Uttar Pradesh Faizabad 5

45 West Bengal Bankura 3

46 West Bengal Chinsurah 6

47 Uttaranchal Pantnagar 6
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Code Project Title Project Leader & Associates

GEY / CI / BR 
/ 12

Redesigning the indica rice plant type by 
introgressing the traits for higher yield 
potential and disease and pest resistance 
from tropical japonica and wild rices. 

T Ram, G.S.Laha, V. Jhansi  Lakshmi, A. P. Padma-
kumari, D. Krishnaveni, B.Sreedevi, Satendra Ku-
mar Mangrauthia, Ladha Lakshmi

GEY/CI/ BR/9 Breeding varieties for Boro areas. LV Subba Rao, V. Ravindra Babu, Ch. Padmavathi   

GEY/CI/ BR/ 
16

Breeding rice varieties for resistance to 
planthoppers

G Padmavathi, G.S.V. Prasad, V. Jhansi Lakshmi,  
P. V. Satyanarayana,  K. Vasantha bhanu

GEY/CI/ 
BR/14

Breeding rice for enhanced phosphorous 
use efficiency

VP Bhadana, T. Ram,  P.Brajendra, R. M. Sundaram, 
D. Subramanyam, R. M. Kumar

GEY / CI/ BR/ 
19

Germplasm screening and identification 
of genes for developing resistance to 
sheath blight in rice

Jyothi Badri, N. Shobha Rani, VP Bhadana, 
Suneetha Kota, V Prakasam, M. Sheshu Madhav 

GEY/CI/ HY/1 Development and evaluation of three 
line hybrids with better grain quality and 
resistance to major pests and diseases

BC Viraktamath, A.S. Hariprasad, P. Senguttuvel, 
K.B. Kemparaju, N. Shobha Rani, C.N. Neeraja

GEY/CI/ HY/7 Exploitation of inter sub-specific hetero-
sis in rice (Oryza sativa L.)

AS Hari Prasad, P. Senguttuvel, K.B. Kemparaju, 
B.C. Viraktamath

GEY/CI/ 
HY/10

Development of parental lines and Hy-
brids with tolerance to salinity and suit-
ability to aerobic situations

P Senguttuvel, A.S. Hariprasad, P.  Revathi, K.B. Kem-
paraju, Suneetha Kota, G.Padmavathi, B.Sreedevi, D. 
Subbramanyam, N Somasekhar, B.C. Viraktamath

GEY/CI/ HY/6 Genetic improvement of maintainers 
and development of CMS lines

K.B.Kemparaju, B.C. Viraktamath, A. S. Hari Pras-
ad, P. Senguttuvel, P. Revathi 

GEY/CP/ 
PP/12

Physiological studies for improving 
ideotype breeding in rice 

P Raghuveer Rao, A.S. Hariprasad, V.P. Bhadana

GEQ/CI/ 
BR/11

Genetic enhancement of quality rice vari-
eties through    conventional and molecu-
lar breeding approaches

N Shobha Rani, G.S.Varaprasad, L.V. Subba Rao, 
R.M. Sundaram, M.S. Madhav, M. Srinivas Prasad, 
V. Jhansi Lakshmi 

Appendix 5
On-going Institute Projects (2013-14)

P1 : GEY: Genetic enhancement of yield potential and stress resistance in rice for irrigated ecology. 
Programme leader: BC Viraktamath
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GEQ/CI/ BR/8 Enhancing nutritional quality of rice 
through bio-fortification 

V Ravindra Babu, N. Shobha Rani, L.V. Subba Rao, 
B. Sreedevi, K. Surekha, C.N. Neeraja, G. Padma-
vathi, D. Sanjeeva Rao, T. Longvah (NIN)

GEQ/CI/ BR/ 
20

Development of value added rice based 
products for different uses

M.M. Azam, D.  Sanjeeva Rao, Amtul Waris, 
Suneetha Kota

GEQ/CI/ BR/ 
13

Genetic enhancement of aromatic short 
and medium grain rices

GS Varaprasad, N Shobha Rani, G Padmavathi, 
M.S. Prasad 

P 2: GEQ/: Genetic enhancement of grain and nutritional quality for domestic and export purpose                              
Programme leader : N. Shobha Rani
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GEQ/CI/BR/21 Breeding for Quality Improvement of 
Rice through Conventional and Molecu-
lar Approaches 

Suneetha Kota, G.S.V. Prasad, V. Ravindra Babu, 
M. Mohibbe Azam, D. Sanjeev Rao, G.S. Laha, 

GEQ/CI/ BR/ 
18

Investigation into starch properties and 
chalkiness on rice cooking quality

D Sanjeeva Rao, V.Ravindra Babu  

P 3 : ABR/:  Development and application of biotechnology tools for rice improvement. 
Programme leader :  SM Balachandran

ABR/CI/ 
BT/9

Genetic improvement of rice against biotic 
and abiotic stresses through transgenic ap-
proach

SM Balachandran, A.P. Padmakumari, Ch. Padma-
vathi, D. Subrahmanyam,  S.K. Mangrauthia

ABR/CI/ 
BT/6

Identification of genes for grain filling in rice 
(Oryza sativa L.)

CN Neeraja, SR Voleti, LV Subba Rao, S.M. 
Balachandran 

A B R / C I /
BT-10

Genomic studies on grain yield heterosis and 
WA-CMS trait in rice 

R. M. Sumndaram, SM Balachandran,  
AS Hariprasad, P Revathi 

ABR/CI/ 
BT/8

Development of molecular markers for im-
portant quality traits in rice

M.Sheshu Madhav, R. Meenakshi Sundaram, 
G.S.V. Prasad, C.N. Neeraja

ABR/CPT/
PATH/16

Suppression of Rice tungro virus through 
RNA interference 

SK Mangrauthia, SM Balachandran, D Krishnaveni

ABR/CI/ 
HY/9

Molecular breeding for fertility restoration, 
wide compatibility and disease resistance in 
rice 

P Revathi, P. Senguttuvel,  K. B. Kemparaju,  
B. C. Viraktamath

NP 2
(ABR/CI/
BR/10)

Mapping Quantitative Trait Loci (QTLs) for 
yield and related traits using backcross in-
bred lines (BILs) from elite x wild crosses of 
rice (Oryza sativa L.)     

Divya Balakrishnan, N Sarla, G Padmavathi,  Jyothi 
Badri

P 4: RUE: Enhancing resource and Input use efficiency
Programme leader: R. Mahendra Kumar

RUE/  CP/
AG/10

Evaluation of the system of rice intensifica-
tion (SRI) for its potential to save water and 
sustaining rice productivity

R.Mahender Kumar, B.Sreedevi, V.R.Babu, K. 
Surekha, Ch Padmavthi, P.C.Latha, M.Sreenivas Pras-
ad, N.Somashekhar, P.Muthuraman, P.Raghuveer 
Rao, B.Nirmala, B.Shailaja, Vidhan Singh

R U E / C P /
AG/14

Resource conservation studies in rice cul-
tivation  

B Gangaiah, M B B Prasad Babu, T Vidhan Singh, P 
Raghuveer Rao    

RUE/CP/
AG/13                                                                                                                                            
                                                                                                                                              

Development of suitable agronomic man-
agement practices for improving the pro-
ductivity of aerobic rice

B. Sreedevi, T.Ram,  P.Brajendra, N.Somasekhar, K 
Suneetha

P 5: SSP: Sustaining rice system productivity
Programme leader:  K. Surekha

SSP/CP/
SS/11

Assessment and improving nitrogen use ef-
ficiency  in irrigated rice

K.Surekha, V.P. Bhadana, S.R. Voleti, R.M. Kumar 
C.N. Neeraja

SSP/CP/ 
SS/9

Assessment of soil quality for improved rice 
productivity

Brajendra

SSP/CP/
SS/13

Utilization of plant growth promoting micro 
organisms for improving nitrogen and wa-
ter use efficiency in rice

PC Latha
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SSP/CP/
ENG/6

Selective mechanisation in rice cultivation T Vidhan Singh, R.Mahender Kumar, B. Gangaiah, 
B.Nirmala

P6: CCR: Assessing and managing crop response to climate change
Programme leader: SR Voleti

CCR/CP/ 
SS/10

Impact of changing temperatures on 
nitrogen dynamics and use efficiency 
in rice

M.B.B. Prasad Babu, P.C. Latha and B. 
Gangaiah

CCR/CP/ 
PP/9

Physiological studies on Heat toler-
ance due to ambient and Elevated car-
bon dioxide in rice 

SR Voleti, PR Rao, B Sailaja, N Somasekher, 
PC Latha, K Surekha, Chitrashanker, 
D.Krishnaveni

CCR/CP/ 
PP/11

Evaluation of genotypic variation in 
leaf photosynthetic efficiency and its 
associated factors in rice

D Subrahmanyam, SR Voleti, VP Bhadana

 P7: HRI   Host plant resistance against insect pests and management. 
 Programme leader: G Katti 

HRI/CPT/
ENT/11

Assessment of host plant resistance 
to rice planthoppers and their man-
agement

V. Jhansi Lakshmi, D Sanjeeva Rao, M Sam-
path Kuamr

HRI/CPT/
ENT/23       

Insect-plant interactions with spe-
cial reference  to rice pests – yellow 
stem borer and gall midge 

AP Padmakumari, S.R Voleti, T. Ram, C.N. 
Neeraja, K. Suneetha

HR1/CPT/
ENT/19

Host plant resistance for leaf folder 
in rice

Ch Padmavathi, LV Subba Rao, N Sarla

P8: HRP   Host plant resistance against pathogens and management.        
 Programme leader: MS Prasad

HRP/CPT/ 
PATH/15

Assessment of host plant resistance 
to rice blast disease and management 
through botanicals

MS Prasad, SM Balachandran 

HRP/CPT/
PATH/13

Assessment of resistant sources and 
monitoring of pathogen virulence in 
bacterial leaf blight of rice 

GS Laha, D. Krishnaveni,  D. Ladha Lak-
shmi,  R. M. Sundaram,  T. Ram, S. K. Man-
grautia

HRP/CPT/
PATH/14

Assessment of host plant resistance 
and strainal variation in rice tungro 
disease

D Krishnaveni, Chitra Shanker S.K Mangr-
authia, D. Ladhalakshmi

HRP/CPT/ 
PATH/17

Biology of false smut disease of rice D.Ladhalakshmi, GS.Laha

HRP/
CPT/ 
PATH/18

Characterization and management 
of rhizoctonia solani causing sheath 
blight of rice

V Prakasham,  
M. Srinivasa Prasad, G.S. Laha,  Joythi 
Badri

P9: IPM: Integrated Pest management
Programme leader: G Katti

IPM/ CPT/
ENT/3

Chemical control of rice insect pests as a 
component of rice IPM

Gururaj Katti, V Jhansi Lakshmi, A.P. Padmakuma-
ri, Chitra Shanker 
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S.No. Title of the Project PI Funding  
Agency

Duration Budget  
(In lakhs)

1 Molecular Marker assisted introgression of two 
major blast resistance genes and a major QTL 
for grain yield under drought stress in rice

Dr. M. 
Sheshu 
Madhav

DBT 2013-2016 18.76

2 Common basis of defense induction in rice & 
mustard against sucking & gall insect pests

Dr. J.S. 
Bentur

NFBS-
FARA

2013-2016 55.94

3 Modeling network of gene responses to abi-
otic stress in rice

Dr. D. Sub-
ramanyam

NFBS-
FARA

2013-2016 26.15

4 ICAR LBS Outstanding Young Scientist 
Award Challenge Project “Genomic and 
transcriptomic analysis of rice hybrids and 
their parental lines in relation to heterosis”

Dr. R.M. 
Sundaram

ICAR 2013-2016 30.00

5 Marker-assisted introgression of Pup1 into 
elite rice varieties

Dr. R.M. 
Sundaram

DBT 2013-2015 41.65

6 Effect of foliar and root application of silicate 
SiO2 in rice

Dr. R. 
Mahender 
Kumar

Geolife 
Agritech  
Pvt. Ltd., 

2014-2015 3.59

Total Budget 176.09

Appendix 6
List of Externally funded projects sanctioned during 2013-14

I P M / C P T /
ENT/21

Botanicals for sustainable management of 
major pests of rice

B Jhansi Rani, Chitra Shankar, M.M. Azam, M. 
Srinivasa Prasad

I P M / C P T /
ENT/22     

Investigations on Nematodes of Importance 
to Rice Cultivation 

N Somasekhar , A.P. Padmakumari, G. Katti, 
V. Prakasam, P.C. Latha and  M. Sheshu Madhav     

IPM/ CPT/
ENT/13

Arthropod Biodiversity of irrigated rice 
ecosystem,its  functional significance and 
use in Biological control

Chitra Shanker, Gururaj Katti, B Jhansi Rani, M 
Sampath kumar  

I P M / C P T /
ENT/20

Semiochemical approaches to manage rice pests 
with special emphasis on sex pheromones

M Sampath Kumar, G. Katti, Ch. Padmavathi, K. 
Subaharan 

P10: Transfer of technology and training 
Programme leader:  P Muthuraman

TTT/EXT/8 Sustainable rice production practices: Prob-
lems and prospects

P Muthuraman, S.N.Meera, S. Arun Kumar

TTT/EXT/10 Gender Dimensions in Different Rice -Eco 
systems-An Exploratory Study in Andhra 
Pradesh

Amtul Waris, P.Muthuraman, S. N. Meera, Arun 
Kumar, R .Mahender Kumar

TTT/EXT/11 Maximising the impact of rice technologies 
through ICT applications

SN Meera, Arun Kumar S, Amtul Waris, B. Sailaja, 
Brajendra, P. Muthuraman, 

TTT/EXT/9 An Exploratory study on public-private-
partnerships: Impact and implications 

S Arun Kumar, Shaik N. Meera 

TTT/ CP/
CA/2

Delineation of rice growing ecologies using 
spatial technologies and crop models

B Sailaja, D. Subrahmanyam, K.V. Rao, Shaik N 
Meera, B.Nirmala

TTT/
ECON/1

Yield gaps and constraints in rice produc-
tion- An econometric analysis 

B. Nirmala, P. Muthuraman
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List of On going externally funded projects during 2013-14

S. No Title of the Project/Schemes Name of PI Funding 
Agency

1 Seed Production and seed technology research in Rice  (NSP) Dr. LV. Subba Rao ICAR

2 DUS Tests in Rice(PPV&FRA) Dr. LV. Subba Rao PPV&FRA

3 Generation, characterization and use of EMS induced mutants 
of Upland variety Nagina 22 for functional Genomics of Rice. 

Dr. N. Sarla DBT Project

4 ICAR Network Project for Transgenics  in crops : Rice (Transgenic 
Component)

Dr. S.M. 
Balachandran

ICAR, GOI

5 Research into development of decision support systems for 
insect pests of major rice and cotton based cropping - CRIDAS 
main coordinating centre, DRR for rice along with five AICRIP 
centres (Maruteru, Ludhiana, Mohanpur, Cuttack, Coimbatore) 

Dr. G. Katti NAIP

6 ICAR Network Project for Transgenics  in crops : Rice (Functional 
genomics  Component- Iron and Zinc)

Dr. N. Sarla ICAR

7 Development Of Indica Rice With Beta Carotene Rice Endosperm 
Through Marker Assisted Gene Introgression And Their 
Evaluation

Dr.R.M.Sundaram DBT_IRRI 
Project

8 Gene and protein expression study in salt-tolerant and sensitive 
cultivars of indica rice 

Dr. N. Sarla DST

9 Development and maintenance of Rice Knowledge Management 
Portal Development

Dr. Shaik Meera NAIP

10 Establishment of National Rice Resource Data base Dr. L.V. Subba Rao DBT

11 Functional Validation of Identified candidate gall midge 
resistance genes FGR Ph II 4A

Dr. J.S. Bentur DBT

12 Identification and functional validation of BPH resistance genes 
FGR Ph II 5A

Dr. J.S. Bentur DBT

13 Functional analysis of gene regulatory networks during flower 
and seed development in rice FGR Ph II 7

Dr. S.M. 
Balachandran

DBT

14 High resolution fine mapping, identification and functional 
analysis of rice tungro virus resistance genes FGR PH II 6

Dr. C.N. Neeraja DBT

15 Identification and functional analysis of novel blast resistance 
genes in rice FGR Ph II 3B

Dr. M.S. Prasad DBT

16 Fine mapping of yield enhancing QTLs from wild rice FGR Ph 
II 1A

Dr. N. Sarla DBT

17 Development of Biotic stress resistant rice through marker assisted 
breeding sub project- I A&B (DBSRR - GCP)

Dr. B.C.  
Viraktamath

DBT

18 Functional Characterization of novel bacterial blight resistance 
genes from wild relative of Oryza spp FGR Ph II 2A

Dr. B.C. Virakta-
math  / Dr. R.M. 
Sundaram

DBT

Appendix 7 
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S. No Title of the Project/Schemes Name of PI Funding 
Agency

19 Multi locational evaluation of  rice germplasm Dr. L. V.Subba Rao ICAR/NB-
PGR

20 BMGF “ Stress tolerant rice for poor farmers in Africa and South 
Asia “ STRASA

Dr. T. Ram IRRI

21 Marker assisted breedinbg of abiotic stress tolerant rice varieties 
with major QTLs for drought, submergence and slat tolerance

Dr. T. Ram DBT

22 Seed Production in Agriculture  (MEGA SEED) Dr. LV. Subba Rao ICAR

23 National Centre For Integrated Pest Management  (NICRA) 
2011-12 Dr. J.S. Bentur ICAR-NCIPM

24 National Initiative on Climate resilient agriculture Dr. S.R. Voleti ICAR
25 Identification of candidate genes for enhanced water use efficiency 

in rice through activation tagging
Dr. S.M. Balachan-
dran

DBT

26 “Rice bio-fortification with enhanced iron and zinc in high yielding 
non-basmati cultivars through marker assisted breeding and trans-
genic approaches- Phase II”

Dr. C. N. Neeraja DBT

27 Conversion of Elite partial restorers of rice cultivars in to restorer 
by Marker-assisted introgression of major fertility restoer genes, 
Rf4 & Rf3

Dr. Revathi P DBT

28 Marker assisted Recurrent Selection (MARS) for improvement bi-
otic stress resistance in parental lines of hybrid rice 

Dr. Revathi P DST- women 
scientist

29 Investigations on System of Rice Intensification (SRI) for water sav-
ing and yield optimization in irrigated ecosystem

Dr. R. Mahender 
Kumar

Ministry of 
Water  

resources
30 Exploitation of RNAi technology for management of yellow stem 

borer in rice
Dr. Sheshu Madhav DBT

31 Metabolic and molecular profiling of aromatic rice germplasm of 
India for gaining insights about aroma

Dr. N. Shobha Rani DBT

32 Molecular and functional characterisation of yield enhancing QTL 
from wild ricce 

Dr. N. Sarla DBT

33 Identifiction and Molecular Mapping of a novel neck blast resistance 
gene (s) from local landrances and introgression lines of Oryza

Dr. Sheshu Madhav DBT-BCIL

34 Molecular mapping and introgression of stigma exsertion trait in 
hybrid rice parental lines 

Dr. B.C. Viraktama-
th/ Dr. A.S. Harip-
rasad

DBT

35 Enhancing scope of marker assisted selection using genomics tech-
nologies (En MAS)

Dr. Sheshu Madhav CSIR

36 Marker assisted introgression of different traits to develop new 
generation climate adapted varieties

Dr.T.Ram DBT

37 Evaluation of new herbicide molecules (Rice Co-Herbicide) for its 
efficiency in Transplanted Rice

Dr. B. Sreedevi Rice-Co

38 Evaluation of new herbicide molecules (Rice Co-Herbicides) for its 
efficiency in  Direct Seeded Rice Dr. B. Sreedevi Rice-Co

39 Evaluation of new fertilizer product “Geofert” An Agro-Nano 
Technology product in transplanted rice

Dr. R. Mahender 
Kumar Geofert

40 Evaluation of “Metal Glyainates” in Paddy Dr. R. Mahender 
Kumar

AMSRI 
Chemicals Ltd
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Constant motivation, encouragement, support and guidance 
received from Dr. S. Ayyappan, Secretary, DARE and 
Director General, ICAR, Dr. Swapan Kumar Datta, Deputy 
Director General (Crop Science) and Dr. R.P. Dua, Assistant 
Director General (Food and Fibre Crops), ICAR are gratefully 
acknowledged.

We are thankful to all the Vice-Chancellors, Directors 
of Research and other concerned officers of the State 
Agricultural Universities and Directors of State Department 
of Agriculture for their support and cooperation in 
implementing the AICRIP.

Appreciation is extended to the all the scientists of the 
headquarters and cooperating centers for the successful 
implementation of research activities which are reflected 
in the Annual Report and also to the administrative and 
technical support from the head quarters and cooperating 
centers.

We thank all the scientists of DRR for their contribution to 
Annual Report, Mr. K. Chaitanya (Photographer), Mr. D.S. 
Vinod kumar (Artist) Dr. Brajendra and Vanitha (Hindi 
translation); and Mr. Ashfaq Ali (Stenographer) for their 
assistance in compilation of the report.
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