The

%1 ™ (,}

Journal
Since 1954

The Andhra Agric. J 66 (2): 299-304, 2019

Studies on Heterosis for Grain Yield and Yield Component Characters in
Salinity Tolerant Rice Genotypes

M Sri Lakshmi, Y Suneetha, J Dayal Prasad Babu and V Srinivasa Rao
Department of Genetics and Plant Breeding Agricultural College, Bapatla, A.P.

ABSTRACT

The manifestation of hybrid vigour in 42 salinity tolerant rice hybrids for grain yield and yield component
characters was investigated during Rabi 2016-17. The results revealed the hybrids to be high yielding with early duration
with greater panicle length, compared to the parents. Among the lines, APMS 12A and among the salinity tolerant testers,
MTU 1210 had recorded highest grain yield per plant and was found to be promising. Heterobeltiosis and standard
heterosis more than 10 per cent was recorded for grain yield per plant, plant height, ear bearing tillers per plant, panicle
length, filled grains per panicle, ill-filled grains per panicle and 100-seed weight. Among the salinity tolerant hybrids
studied, APMS 12A x MTU 1153 and APMS 12A x MTU 1156 were observed to be high yielding and are therefore
identified as potential hybrid combinations for further evaluation and commercial exploitation as salinity tolerant hybrids.
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Rice is an important staple food for more than
half of the world’s population and is referred to as
“Global Grain” (Shalini and Tulasi, 2008). It has been
estimated that the world will have to produce 60%
more rice by 2030 than what it produced in 1995 (Babu
et al. 2012). Heterosis breeding, particularly for abiotic
stresses is one of the breeding methods which could
enhance rice production significantly in the country.
Among the abiotic stresses effecting rice production,
salinity (both inland and coastal salinity) is considered
to be second most important abiotic stress after
drought, which affects rice production. Nearly 20 per
cent of the world’s cultivated area (800 million
hectares) and nearly half of the world’s irrigated lands
are affected by salinity (Maser et al., 2002). In Andhra
Pradesh, 2.74 lakh hectares of rice area is affected by
salinity (NRSC, 2010). The success of hybrid rice
programme for salinity tolerance therefore depends
on the availability of male sterile and salinity tolerant
restorer lines with good combining ability and
exploitable levels of heterosis. The present study is
an attempt in this direction to study the levels of
heterosis of identified salinity tolerant restorers for
grain yield and few important yield component traits.

MATERIAL AND METHODS

The experimental material comprised of three
CMS lines, namely, APMS 6A, APMS 9A and APMS
12 A; and 14 salinity tolerant testers, namely MTU
1010, MTU 1153, MTU 1156, MTU 1121, MTU 1210,
MTU 1032, IR 64, IR 7693-2B-7, MCM 223, MTU
1031, MCM 48, MCM 225 and MTU 1213 (Table 1)

obtained from Regional Agricultural Research Station,
Maruteru and Agricultural Research Station,
Machilipatnam of Acharya N.G. Ranga Agricultural
University and their 42 hybrids derived from the line
x tester mating of the above three lines with the 14
testers.

The salinity tolerant hybrids and parents were
evaluated along with the check, KRH-2 in a
randomized block design with three replications for
grain yield and yield component characters, namely,
days to 50% flowering, days to maturity, plant height,
total tillers per plant, ear bearing tillers per plant,
panicle length, number of filled grains per panicle,
number of ill-filled grains per panicle, spikelet fertility
percentage, grain yield per plant and 100-seed weight
at Regional Agricultural Research Station, Maruteru
during Rabi 2016-17. The sowings were undertaken
in the nursery during 1% week of November, 2017 and
transplanting of the seedlings was affected 25 days
after sowing. The normal, healthy and vigorous
seedlings of each genotype were transplanted in single
row plots of 2m length, with a spacing of 20 x 15 cm
and the crop was raised following recommended
package of practices.

Data were recorded on five random
competitive plants tagged for each entry in each
replication and the average values were computed.
Observations for days to 50% flowering and days to
maturity were recorded on plot basis. In contrast, data
on grain yield per plant and other yield component
characters were recorded at the time of harvesting and
the mean values were calculated. Further, observation
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Table 1. Details of parents studied in the present investigation

S. No. Genotype Salient features
Lines

1 APMS 6A 130 days duration, short grains

2 APMS 9A 135 days duration, medium slender grains

3 APMS 12A 135 days duration, medium slender grains

Testers

1 MTU 1010 120 days duration with long slender grain type and resistance to
Brown Plant Hopper and Blast

2 MTU 1153 120 days duration with long slender grain type, non-lodging and
possess two weeks dormancy, non-shattering and resistant to blast
and Brown Plant Hopper

3 MTU 1156 120 days duration with long bold grain type with non-lodging and
possess two weeks dormancy, non-shattering and resistance to blast
and Brown Plant Hopper

4 MTU 1121 135 days duration, non-lodging and possess 2-3 weeks dormancy,
Non-shattering and tolerant to Bacterial Leaf Blight, Blast and
Brown Plant Hopper

5 MTU 1210 135 days duration, strong culm, medium slender grain type, non-
lodging possess two weeks dormancy, higher head rice recovery
percentage and tolerant to Brown Plant Hopper and Blast

6 MTU 1229 150 days duration, possess three weeks dormancy, non-lodging and
tolerant to Brown Plant Hopper and Bacterial Leaf Blight

7 MTU 1032 155 days duration, medium slender grain type and tolerant to Brown
Plant Hopper and Bacterial Leaf Blight

8 IR64 120 days duration, long slender grain type, resistant to blast and
tolerant to lodging

9 IR7693-2B-7 125 days duration, long slender grain type and salinity tolerant

10 MCM 223 127 days duration, medium slender and tolerant to salinity

11 MTU 1031 155 days duration, medium slender grain type and tolerant to Brown
Plant Hopper and Bacterial Leaf Blight

12 MCM 48 120 days duration ,medium slender grain type and salinity tolerance

13 MCM 225 130 days duration medium slender grain type and salinity tolerant

14 MTU 1213 120 days duration with long bold grain type
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on 100-seed weight was taken by weighing 100
random well filled grains. Heterosis over mid-parent,
better parent and the commercial hybrid check, KRH-
2 were obtained for each hybrid and for each character,
as per the procedures out lined by Liang et al. (1972)
and their significance was tested using t-test suggested
by Snedecor and Cochran (1967). Further, in the
present investigation, the parent with lower value was
considered as better parent for the negative traits,
namely, days to 50% flowering, days to maturity, plant
height and ill-filled grains per panicle.

RESULTS AND DISCUSSION
A perusal of the results on analysis of variance
(Table 2) revealed significant mean squares for the

genotypes and hybrids for grain yield and yield
contributing characters studied, indicating the
existence of sufficient variation in the material under
investigation. Further, the parents and parents vs.
crosses component of variation was also significant
for majority of the characters indicating the prevalence
of significant levels of heterosis for grain yield per
plant and majority of yield contributing characters in
the material studied.

A critical analysis of the results on per se
performance of the genotypes for grain yield and yield
component characters (Table 3) revealed the salinity
tolerant hybrids to be high yielding, relatively early
and with greater panicle length, compared to both the
lines and testers. Greater range was also noticed for



301

Salinity Tolerant Rice Genotypes

2019

"(910T ‘Temsref
PUB BABISBALIS) 9OLI UI P[AIA 10J SISOIOJAY [qRIISOp
pue jueoyrugIs Ie[ruars pajrodor os[e 9ARY SIONIOM
[e10A9g juerd 1ad pro1f ureid 10y judred 10139q
o) I0A0 SIS0IIAY JuedYIu3Is poAe[dsip pey sprigiy
U (17 9[qBL) PAIPNIS SITRI) JUSISIIP dY) 10]
SPLIGAY JUBID[0) AJTUI[ES [BIOAS UI PIOIIOU OS[B dIdM
SIS0I0)JAY JO S[QAQ] 9[qBIISOP PUEB JUBOIUSIS IOY}IN,]
(G107 ‘Jv 72 re(Q) 10110 partodar axom juerd 1od prork
ureId 10J SISON[9q0I01oY JO S[OAJ] Y31y Jerruuis Juerd
10d pra1Ak ureid 10y 1udd 10d 408/ JO JUIIXS UB 0)
PAAIOSQO SeM SISON[9QOINAH IYSIoM Pads-((] pue
ororued 1od sureid poqy-r ‘yued 1od sureid poqy
‘p3ugr oporued 9uerd 1od s19[n Suresq Ies y3Ioy
juerd ‘querd 1od proI£ ureis 10J popIoodI 9IdM JUID

Jod (] uey) 2I0W SISOIAY PIEPUE)S PUR SISON[9OIAOH
‘(¥ 91qeL) porpmis sien ayj Jo Ajuolewr 10J SIS0IIY
plepue)s pue SISOI}[9(O0I)AY JO S[OAJ] [qRIIPISUOD
poJedAdl os[e s)nsar dy) jo Jesniad vy
T-HE S1oayd o 03 paredwod ‘Ajuorrodns papIodax
pey Ajunjewr 03 sAep pue Surromorg 3udd 19d (g 03 sAep
10J 9STT NLIN X V9 SINAV pue Jueld 1od pjork urerd
10J €CT11 LN XV C1 SINdV PuUB 9G[[ NIN XV CI
SNV ‘SPHIQAY JueId[o} Ajturfes ay) Suowry JY3om poos
-001 I0J €STT NLIN pue ‘a8eusorad K11y jo1oy1ds pue
‘ororued 1od surerd pafy W3udy oporued 105 €77 WOIN
guerd 1od sio7[1 SuLeaq 1ed pue 18303 W31y juerd 103
0101 NLIN ‘oSejudorad Arnidy jo1oids pue Ajunjewt
0} sAep ‘Surromory uad 1od (g 03 sAep 10J 8% DN
‘pro1A urerd 10§ 0121 (LA ‘SI01S9) JuBID[0} AJTUI[ES U}
Suowry Jy3rom pads-(Q 1 pue adeiusdrad Anioy 1orads

‘q8udy ororued “uerd 1od s19[n Juriesaq Ied pue
1e303 yuerd xod pro1h ureid 10y v 71 SINdV Pue ysioy
juerd pue Kjumjewr 03 sAep ‘FuULIOMOTY Judd 12d ()G 01
sAep 10} V6 SINAV ‘orotued 1od sureid poy[iy 103 aury
1599 9q 01 V9 SINV PO[BAI SINSAI 3SAY) JO [esniod
V "PAIpNIS S)IRI) JUAIQYIIP Y} J0J € J[qe] ul pAjudsaxd
os[e st douewojrdd as 4od I19Y) U0 PIseq SPLIGAY
pue syuared 10J pagnuopr adA10uds 3599 YT,

"$19159) o3 03 paredwod
9uerd 1ad sio[n Surreaq 1ed pue jued 1od sId[n
[€30} 0} Spie3al YJm SPLIQAY JueId[o) AJrulfes oy} ur
PIO1)OU 2IOM SAN[BA UBIW JOMO] A[OATIR[AI ‘TOAIMOH
‘parpnis ySom paas-g0 pue o8ejuscorad A[13I0J
1919y1ds “ororued 1od sureid pa[[II-[[I pue pa[[1 ‘A[oureu
‘syuouodwod pror& yim Suofe poIAk ureid o) spiedal
M ‘S19)S9) pue saul| yjoq 0} paredwod ‘spLqAy ay)

KT9A103dSa1 “S[OAQ] U 1od [ pUB G 1B JUBOIJIUSIS 4 4 4

200 LT wxLL'Y 988 L9¥T vL'T 145 o'l LTSI L9T 69'1 811 JoLg
S9SS01)

S00 #xST'TS9 | %x59°SL0T #x0S'SOTY 60'1S  |%x9TL8 881 #x1€9€ | 2098611 |%x9TV0E| +06'€9C I 'SA Sjualed
#%9C0 | #x001'COL | #x0L70CC #xST86CT | #+x6T6ILET | #xLV E wx 1Y #%98V | #299VEY [#xC0 V|  +490'1¥I 1y SpLgAH
#%97'0 | #xSL'LLT | %+9L°056 x0T IS61 | %%69°6600€ | +%L9°ET €9'C CS'T | #xVLE8LT | % 1L°LIY|  #x00'¥9V 91 Sjuared
#x1€0 | #xV9°€CT | #+95°9GT1 #x0L'VECT | %+9€°C008T | #0811 #%x99'¢ VSV | #%66°618 |+x6L'9€T| #xLTTET 6S sadAjouen
¥0°0 €8T L9'S 911 16°L1 €0'1 S1'C 81 STI¢ L8'C L8'T (4 suoneodoy

®) @) (%) (wo) (wo)
ySom | juerd xod Aoy oporued 1od | oporued 1od | yiSuop [juerd sod sioqm | jueid 1od | ySioy | Ajunjewr | SULIOMO[J JUSD | WOPAAL) uonjeLIBA
Po9S-001 | pioi& wrerny | 19[IAS | suresd poqy -1 | suress payg | spoueq | Suueaq reg |soqmeol| jued 01 sAke |10d (S 03 sAe(q |Jo $90139(]| JO 90InOS

JILI Ul S)IRI) JUIIPIP 10J (VAONYV) ddUBLIBA JO SISA[eUY T d[qeL



AAJ 66

Sri Lakshmi et al.,

302

PO AIXV T SINAV| €STT NLIN|VCI SINdV| +8C-€l'1 8G°C-SS'1 S0°€-98'1 80°C L6'1 €T WYSIoM Pads-(0 |
€CC INOIN
8V INOIN XV CI SINdV| 8% INDIN|VCI SINdV| S1°86-88°19 | SL'€676FL | 08°06-SS°L8 | 65¥8 | 8198 | $9°68 Annady 1opxds
€CC WO gpoued
€SIT NINXVZI SINdV| 8 WOIN|VCZI SINdV| L9°0¥1-00°8 L9EL-EE6 eeIC-eevl | C6°0F | 88'8E | CL'LI Jod sures3 pay-[I[
gporued
6CCI NINXV CI SINdV| €2C INDIN| V9 SINAV | €€ €87-€€ TTT[00°09%-€€°SOT | €€ PST-99 1€l | S°60T | 19'¥CC| 901 1od sures3 payiig
Ce0T NLN XV T1 SINdV| €2C INDIN|VCI SINdV| 00°1€-€€°TC | 05°6C-09'61 | €€°SC-60°€C | I¥'9C | €6'VC | LV ¥C I3udy dporued
T€01 NLA X V9 SNV wueyd 1od
I1€0T NLNXV9 SNV 0101 NLIN|VCI SINdV| L9°01-00'9 06°CC-07°S 99°6-¢£9 €0°'8 | TTOL | 99°L s19[[1} Surreaq Jeg
€Il NLNXVCI SINdV
I1€0T NLN XV9 SNV 0101 NLIN|VZTI SINdV| L9°TI-00'8 06'17C-07'L 99°11-€€'8 | 91°01 | TI'Tl | LL°6 [yueld 3od sid[m €301,
€0l NLIN XV9 SINdV
[1€0T NLNXV9 SINdV | 0101 NLIN| V6 SINdV| 00'8€1-€£€°C6 | 08°LST-00°€8 |¥E ICI-CS €01 | TTTLL | 19°0LT| L'I1I WSIoH Jued
9CIT NINXVISINAV| 87 INDIN| V6 SINAV|L9°€Cl-€€°S0L|009YI-€€° 801 |99 1€1-SS'STL| 611 | L6°0TL | 9°LT1 Aunjew 01 sAeq
SuLoMorJ
9CITI NINXVISINAV| 87 INDIN| V6 SINAV| L9°€0L1-€€°SL | 009T1-€€8L | L9TIOI-€€°S6 | 81'88 | 9C°T6 | SS'L6 % 0 01 ske(q
€SI NLN XYV C1 SINdV
9STT NINXV CI SNAV|0IZI NLIN|VZI SNdV| LL9%-01'11 01°€¥-L0°8 €€8I-6€TT | IL YT | LL'6T | 10°ST |3uerd 1od paik urern
SpPUgAH SI9)S9 . sour| SpUQAH SI9)S9 . sour| SPLIQAH [S10189 1| sour]
adfjoua 1s0g d3uey UBOIN I9108I1BYD

LI Ul Sa3)deaeyd Juduoduwod pAIA pue PPRIA ureas 10j SpLIqAY pue sjudaed Jo duewio)1dd as 424 ¢ dqeL




303

Salinity Tolerant Rice Genotypes

2019

¥9 I X VI SNdVY I 6L°9T 03 0L 6V | L-9T-€69L U1 X V9 SNV € 90°61 0} €565~ 1S1oM Paas-0 [
8 WO X V TI SNV b [S°L0VTTTE | €TCNOW X V6 SINAV 8 8S°L 0Y OV 1€~ JTTEVEETERIGIS
8 WO XV CI SINdV 8 6£°6€S 01 $9°€9- | €2 WO X V6 SINAV 81 | LO'6LY 01 $6°06- | 9orued 1od sureid pajy-[|[
621 NLAN X VTI SNdV T1 | LESIT O ELbh- | 62T NLIN X VZI SNV LT [ 8T001019%°L9-|  oporued xod sureid payq
STT O X V9 SINdV ST 8LVE 01 06'C- | STT WO X V9 SINAV 8 v0°'LT 0 8T'HT- SuQ| ojorue
- - PE01 01 €6°LE- | 9STT NLIN X V9 SNV [ €eee 01 gL~ | uerd 1od sioqm Sutieaq req
- - 95° 01 €€°€€- | TEOT NLIN X V9 SINdV 9 1L°SE 01 €p° 1€~ yueld 1od s1o[[ [0 L
[€0T NLN X V9 SNV 1€ 6601 0 ¥L°ST- | 8% WO X VZI SNV 9T S¢ WSIoH Jue[d
9ST1 NLIN X V9 SNV 6€ LL'OOY6E61- | ITIT NLINXV9 SINdV s¢ P11 01 6681~ Aymyewr 0y skeq
9ST1 NLIN X V9 SNV o 86'T0VLL'ST- | ITII NLINX V9 SINdV S¢ 69°S1 01 65T~ SuLeMoly %S 01 sAe(q
S ALNF Vel SNV C 8Y°01 0} 8L°€L- 9 I X V9 SNV 81 | ¥0'8LI 0} TEIS- yuepd 1od plaIk urein
9STI NLIN X VZI SINdV S
SpLIqAY SpLIQAY
J101919Y J1019)9Y
J[qensap 9[qexsap
SUOIRUIqUIOD PLIQAY 1sog Jo 'oN o3uey uoneuIquod pLIgAY 1seg | JO "ON dBuey
SISOI9)9Y plepuelS SISON[9qOI1OH 1910818

9J11 Ul SA9)deaeyd Juduoduwiod pAIA pue PPIA ureasd 10J SIS0.13)3Y pIBPUE)S PUE SISON[IGOI3)IH § d[]EL




304
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Hybrid Characterization of
parents with regards to

per se performance

Grain
yield per
plant (g)

Standard
heterosis
(%)

Heterobel
tiosis (%)

Significant and positive
standard heterosis recorded for
other characters

APMS 12 AxMTU 1156

High x Low

46.77

Days to 50 per cent flowering,
days to maturity, plant height,
panicle length, ill-filled grains
per panicle, spikelet fertility
percentage and grain yield per
plant

154.42%* | 10.48%*

APMS 12 AxMTU 1153

High x High

46.65

Days to 50 per cent flowering,

days to maturity, plant height,

panicle length, ill-filled grains

per panicle and grain yield per
plant

154.50%* | 10.21**

* ** Significant at 5 and 1 per cent levels, respectively

A perusal of the results on heterosis revealed
the salinity tolerant hybrids, APMS12A x MTU 1156
and APMS12A x MTU 1153 to be promising and high
yielding in the present study (Table 5) with significant
and positive heterobeltiosis and standard heterosis
more than 10 per cent for grain yield per plant. These
hybrids had also recorded desirable levels of standard
heterosis for days to 50 per cent flowering, days to
maturity, plant height, panicle length and ill-filled
grains per panicle. Characterization of these desirable
hybrids for the different traits, including grain yield
per plant with regards to per se performance of their
parents revealed the hybrids to involve at least one
good parent.

CONCLUSION

It can be concluded that the results on per se
performance and heterosis revealed the potential of
APMS 12Ax MTU 1153 and APMS 12Ax MTU 1156
hybrids for commercial exploitation as salinity tolerant
hybrids.
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