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ABSTRACT

Rice (Oryza sativa L.) is one of the most important food crops fromwhich nearly one third of world's population
derives its principal source of calories. The experiment was conducted to discover the impending genotypes
suitablefor hilly situation of Karnataka. The experimental materialswere chosen or sel ected based on significant
superiority or on par yield over thelocal check variety, i.e., Tungain the AICRIP investigational trials of paddy.
The chosen entries were evaluated for the three yearsin the station trial at the Agricultural and Horticultural
Research Sation, Ponnampet in randomized complete block design with two replications during 2016, 2017
and 2018 kharif seasons. Third year Multi Location Trial (MLT) was also conducted at AHRS, Ponnampet and
ZAHRS, Mudigere. The pooled data across the years in the station trial revealed that the entry 1ET-24451
recorded the utmost grain yield (6196 kg/ha) among the entries and gave up 36 per cent increased grain yield
over the Tunga and 17 per cent increased grain yield over the KPR-1. The pooled data of MLT across the
locations revealed that the entry IET-25281 recorded the utmost grain yield of 6076 kg/ha with 11 per cent
increased grain yield over the Tunga and 13 per cent increased grain yield over the KPR-1. The combined
pooled data of station trial across the years and MLT trial across locations revealed that the entry, IET-24451
of 6135 kg/ha recorded the maximum grain yield followed by IET-25281 (5970 kg/ha) among the entries. The
entry 1ET-24451 recorded 22 per cent increased grain yield over the Tunga and 15 per cent increased grain
yield over the KPR-1, whereas the entry |ET-25281 recorded 19 per cent increased grain yield over the Tunga
and 12 per cent increased grain yield over the KPR-1 and both the entries |ET-24451 and |1ET-25281 recorded
the leaf and neck blast resistance reaction in the Uniform Blast Nursery Screening Pattern. Hence, the entry IET-
24451 was recommended for on-farmtrial dueto itsblast resistance trait and yield superiority acrossthe years
and the locations.
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INTRODUCTION

Rice (Oryza sativa L.) is one of the most
important food crops from which nearly one third of
world's population derives its principal source of
calories. It is widely cultivated under diverse agro-
ecosystems ranging from rainfed low land situation to
upland irrigated situation. More than 70 % of the
population in south East-Asiadependsonricefor their
energy requirements. Riceiscultivated globally in an
area of about 161.40 million hectares with production
of about 506.30 million tonnesand productivity of 3.14
tonnes per hectare. Indiaisan important center of rice

cultivation covering an area of 44.11 million hectare
with an annual production of 105.48 million tonnesand
an average productivity of 2.39 tonnes per hectare. In
Indig, riceisgrowninamost all thestates. In Karnataka,
it occupies 13.26 lakh hectareswith annual production
of 3.54 million tonswith average productivity of 2.67
tonnes per hectare (Anon, 2016). Based on the trend
of consumption in our country, it is estimated that
requirement of rice will be 137.30 million tonnes by
2050 (Anon, 2013).

Dueto the green revolutionin 1960's, world's
rice production increased. On the contrary, production
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potential of modern cultivars of rice is currently
declining, because of several biotic, abiotic stresses
(Keneni et ., 2012) and narrow genetic basein modern
cultivarsof rice (Wouw et al., 2010). In order to fulfill
the requirement of ricethereisan urgent need toidentify
potential high yielding and disease resistant rice
genotypesover the existing cultivated varieties. Hence,
an experiment was conducted to identify the potential
genotypessuitablefor hilly conditions of Karnataka.

MATERIALS AND METHODS

The experimental materials were selected based on
significant superiority or on par yield over thelocal check
variety i.e., Tungain the All India Coordinated Rice
Improvement Project (AICRIP) trials. Every year, 40
rice genotypes comprising of selected entries from
AICRIPtrials and existing varietieswere evaluated at
Agricultural and Horticultural Research Station,
Ponnampet, Karnataka in randomized complete block
designwith two replicationsduring kahrif, 2016, 2017
and 2018.

The seeds were sown in nursery bed to raise
the seedlings of paddy genotypes and 25 days old
seedlings were transplanted with aspacing of 15 x 15
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on plant height and panicle number per plant were
recorded on five randomly selected plants from each
plot. Observations on days to 50 per cent flowering
andyield weretaken onplot basis. Thegrainyield values
recorded from the net plot (kg/plot) were converted
into hectare (kg/ha). The genotypeswere also eval uated
for disease reaction especially leaf and neck blast
reaction because AHRS, Ponnampet is considered as
one of the hot spot for rice blast disease hence the
genotypeswere scored by following SES scae of IRRI
(1996) in the nursery and field condition for leaf and
neck blast incidence, respectively. Therice blast disease
reactionswere recorded by using 0-9 scale given below

Based on the two years performance in the
stationtrial, Multi-Location Trial (MLT) wasconducted
in the third year with seven genotypes including two
checks at ZAHRS Mudigere and AHRS, Ponnampet.
The pooled analyses were performed across the years
in the station and across the locations in MLT. The
percent increase in grain yield over check varieties
were calculated by using the formula

Per cent grain yidd increasad over check verity

_ (Meengrainyidld of sdlected entry - Meen grain yield of deckveity) <100

cm in a plot 6.75 m? sizes for each genotype. All Meen grain yield of check verity
agronomic practiceswere followed based on the zonal
recommendationsto raiseagood crop. The observations
Discasescale  Disease symptoms Host response
0 No lesions observed Highly resistant
1 Small brown specks of pin-point size or larger brown specks without sporulating center  Highly resistant
2 Small roundish to slightly elongated, necrotic grey spots, about 1-2 mm in diameter, with  Resistant
adistinct brown margin
3 Lesion typeisthe same asin scale 2, but asignificant number of lesions are on the Moderately resistant
upper leaves
4 Typical susceptible blast lesions 3 mm or longer, infecting less than 4 per cent of Moderately resistant
theleaf area
5 Typical blast lesionsinfecting 4-10 per cent of the leaf area Moderately susceptible
6 Typical blast lesionsinfection 11-25 per cent of the leaf area Moderately susceptible
7 Typical blast lesions infection 26-50 per cent of the leaf area Susceptible
8 Typical blast lesionsinfection 51-75 per cent of the leaf area and many leaves are dead Highly susceptible
9 More than 75 per cent |eaf area affected Highly susceptible

Standard scale given by IRRI (1996) for neck blast reaction was done at after maturity stage.

Diseasescale Disease symptoms Host response

0 No lesions observed Highly resistant

1 Lessthan 5 per cent infected panicles Resistant

3 5-10 per cent infected panicles Moderately resistant

5 11-25 per cent infected panicles Moderately susceptible
7 26-50 per cent infected panicles Susceptible

9 More than 50 per cent infected panicles Highly susceptible
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RESULTS AND DISCUSSION g
The pooled data of top five performing rice genotypes § g g,B; oo o
acrosstheyears are presented in Table 1. The average
days to fifty percent flowering, plant height and 58 g
productive tillers per plant of rice genotypes were -5 3 NN ONMN
recorded to be 111 days, 80.14 cm and 9.21 numbers Gl SEgDa <
respectively. The pooled data across the years in the 25 = % dxx |Sd<s<«“o
station trial revealed that the entry |ET-24451 recorded 3 o -
the highest grainyield (6196 kg/ha) among the entries E <28 % = BRANR50 8
and showed 36 per cent increased grain yield over the g 9
Tunga and 17 per cent increased grain yield over the g 8le3oea8regaq
KPR-1. Similarly, Kirubakaran Soundararaj et . (2015) g S oB8B8dBIRIad
found asuperiority of rice genotype, TPS5 (TP 08010 = S § .
culture) and it recorded a mean grain yield of 6377 ‘5 ey § S 2
Kg/haover four yearsof station trial s conducted during S| B I
2007 to 2011 at Agricultural Research Station, § E’ ~NSHR2RS Y 8 2
. . X " . < O MM MO 0 g €
Thirupathisaramwith 14.70 per cent yield i mprovement Tk ReIBBIYIISS Y
over ASD 16. Besides yield advantage of 1ET-12445, X|5 &
both |eaf and neck blast resistance also recorded and it 8|5 22836838888 E
ison par with the K PR-1 (check entry), where as other § 8 NEBISBIETSS
ckeck entry Tunga recorded moderately resistant 5|& g oEy N
reaction for both the types of blast. e S oS~ooroond
o [ce}

Thepooled dataof Multi Location Trialsacross g o) § 090 S~ oo § § §
the locations are presented in Table 2. The average - ;; ~ <@ =
days to fifty percent flowering, plant height and Bl s Qowowd % wes al
productive tillers per plant recorded rice genotypes é § Q s Q ©
were of 111 days, 83.57 cm and 10.71 numbers 5|z SoS@owomoodddan
respectively. The pooled dataof Multi Location Trials ® = S o o
acrossthelocations reveal ed that the entry IET-25281 E = 5238055800
recorded the highest grain yield of 6076 kg/ha among 8| ® 8 33
the entries and showed 11 per cent increased grain 3 5 RILBRREBE s w5
yield over the Tunga and 13 per cent increased grain cle N 8o -
yield over theKPR-1. Similarly Dushyanthakumar and 83 SEEEEEEEERR,
Shadakshari (2011) found most promising entry (KHP- 2 € Q Ry
10) in multi Location Trials conducted during 2002 to gl RIIRIBERBI E 16
2006 at ZARS-Mudigere, ARS-Sirsi, Ponnampet and =2 § ot N© M~ © o 29
Madikeri. It recorded 25 % and 23 % increased grain El o p :&:&:&:&8&8%‘(\14
yield over recommended checks KHP-2 and IET-7191 % 5 Qv ommtind kS
respectively. Besides yield advantage of 1ET-25281, 3|3 SNEEEREREREER
both leaf and neck blast resistance also recorded and it g < ~ 8
ison par with the K PR-1 (check entry), where as other 5|3 g 9835938892y
ckeck entry Tunga recorded moderately resistant B g ° 3
reaction for both the types of blast. B8 5199589888 g § §

The combined pooled data of station trialsand § o o018 § <
MLT trials are presented in Table 3. The average days g § § g g % L= E8
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tillers per plant recorded rice genotypes were of 111
days, 81.86 cm and 9.96 numbers respectively. The
combined pooled data of station trialsand MLT trials
across the years and acrosslocations reveal ed that the
entry, |ET-24451 with 6135 kg/harecorded the highest
grain yield followed by 1ET-25281 with 5970 kg/ha
among the entries. The entry 1ET-24451 recorded 22
per cent increased grain yield over the Tunga and 15
per centincreased grainyield over the KPR-1, whereas
the entry 1ET-25281 recorded 19 per cent increased
grain yield over the Tunga and 12 per cent increased
grain yield over the KPR-1. Thirumeni et al. (2015)
considering the overall performance of KR 99001 in
different trials of station trials, Multilocation trials,
Adaptive Research Trials (ART) and On Farm Trials
(OFT), reported that the proposed culture recorded an
averagegrainyield of 5.5 t/hawith an increase of 4.58
per cent over CR 1009 (5.2 t/ha) and 5.97 per cent
over ADT 44 (5.2 t/ha) and KR 99001 was
recommended and approved for release after
confirming its performancein agronomic experiment.

These two entries IET-24451 and |ET-25281
werefound promising as evidenced by increased grain
yield which is one of the most important parameter in
determining the potentiality of avariety. The maximum
grainyield isassociated with higher dry matter, heavier
panicle and number of total grains per paniclereported
by Rao et al. (2000). Pradhan et a. (2014) alsorevealed
that increased grain yield was dueto positive correl ation
with panicles per square meter, number of grains per
panicle and paniclelength and Jamir and Gohain (2017)
also agreed with Pradhan et a. (2014). The highyielding
entries 1ET-24451 and |ET-25281 also recorded
resistanceto |leaf and neck blast reaction bothin station
trial and Multi Location Trials. The entry IET-24451
was already promoted to the AVT-2-RSL in AICRIP
during 2015 which recorded 11 % increased yield over
the best check variety in the Karnataka as well asin
southern zone (Zone V1) of India (Progress Report,
2015)

Theentry IET-24451 ismedium duration, high
yielding, blast resistant genotype with long bold seeds.
Considering the overall performance of IET-24451 in
different tridsof AICRIP, station and Multilocationtrial,
the entry IET-24451 is suggested for the conduct of
on- farmtrial.
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