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ESTIMATION OF HETEROSIS IN HYBRIDS AND SEGREGATING PATTERN IN F:
GENERATION FOR APICULUS PIGMENTATION IN SPIKELETS
OF RICE (Oryza sativa L.\

K. S. PARAMASIVAM

101 parents namely Ty and Triveni and four shscoplible high yielding
popular strains viz., IR 36, IR 50, TKM 9 and CO 44 were chosen for crossing work.
Seven crosses were effected and hybrids were raised along with their respective
parents, Quantitative characters Viz., plamt height, number of productive tillers
panicle length, number of spikelets per panicle, 100 grains weight and grain vield pe;
plant were recorded and studied. Four crosses viz., IR 50x T7, T7x TKM 9, Triveni x
TKM 9 and Triveni x IR 36 exprassed heterosis for the six yield contributing characters
studied. In cross combinations viz, Triveni x TKM 8 and T7 x TKMS, study was
undertaken in Fy generation for the segregating pattern of apiculus pigmentation in
spikelets. Apiculus pigmentation has been found to be complementary gene action.

Serious out breaks of insects on
rice have occurred in several countries in
recentyears. Very littie research has been
done on the chemical control. Several
insecticides have been .identified but
chemical control of high populations of
insects for prolonged periods is very
expensive. Hence, in recent vyears
attention is being bestowed in resistance
breeding to withstand biological
stresses which occurred in nature. The
use of host resistance to control inse
cts is the best biological approach to
overcome the difficulties. Hence, to
develop brown plant hopper resistant
cultures, hybridization programme was
launched with resistant donors and
susceptible high yielding popular strains
at Paddy Breeding Station, Goimbatore.

MATERIALS AND METHODS

Two donor parents namely T7
and Triveni and four popular strain Viz.,

IR 36. IR 60, TKM 9 and CO 44 were
chosen. Three sowings were taken up
in the nursery beds with an interval of
10 days to synchronise flowering
time. Seedlings were transplanted in the
main field with a spacing of 30 cm
between rows and 30 cm between
plants in the row. Crossing was effected
during May and June 1981. Crossed
seeds were collected, dried and sown
in the nursery beds along with their
respeclive parents. Hybrid seedlings
were transplanted in central row and
parents on either sides, replicated twice.
The length of the row was 5.00 m and
spacing adopted was 20 x10 cm. Obser-
vations were recorded in randomly
selected ten hybrids and ten plants in
each replication for the traits viz.,
height of the plant, number of produc-
tive tillers, panicle length, number of
spikelets per panicle, 100 grain weight
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and grain yield por plant. Heterosis,
heterobeltiosis and standard heterosis
were computed and the significance
was tested for heterosis. Chi-square
tast was done for the segregation of
apiculus pigmentation of spikelets in
two crosses.

RESULTS AND DISCUSSIONS

Fi generation:
| Quantitative characters (Table I)

Plant height : Heterosis manifested for
plant height ranged from +6.60 (IR 36
x T7) to 41674 (IR 50 +7T7) as repor-
ted by Singh ef a/ (1980). Three crosses
expressed highly positive and significant
heterosis for the trait. While six crosses
exhibited heterosis over mid-parent
(di) and heterobeltiosis (dii) for plant
height as found out by Paramasivan
(1975) except the cross, CO 44 <T7.

Number of productive tifler; All the
seven cross combinations expressad
heterosis over mid-parent (di), over
better parent (dii) and over the best
paren! (diii) for number of productive
tillers. These seven crosses showed
highly positive and significant heterosis
as observed by Singh and Singh (1979)
and the lowest value of heterosis
(+ 42.65 per cent) by IR 50 «T7 and
the highest by IR 36xT7 (4-126.84
per cent).

Panicle length: Among the seven
crosses studied, six of them recorded

highly positive and significant heterosis

574

Vol:: 73, Heo. 10,

except the cross CO 44%T7,This finding
is in conformity “with, _tha:' finding - of
Mallick et al. (1978). The lowest value of
+9.13%, of haterasis over m'i:'{_-p&-ran't '('u_:li.}-
was recorded by T7 X TKM“9.and the
highest ~ being +15.10 "per - cent
which was recorded by IR B0XT7.
Four crosses viz., IR 50xT7, IR
36xT7, T7 X TKM 9 and . Triveni
X T7 recorded heterosis for the’ three
criteria viz., heterosis (di) he;arﬁh_ielt_iuéis
(dii) and standard _heterosis - (diii) for
panicle length.

Number of spikelets per panicle :
Highly significant and pusitiﬁelhatamsis
was recorded for number of spikelets
per panicle in the seven crosses studied.
The lowest value of heterosis ( +8.71%)
was recorded by CO 44 xT7 and the
highest ( +76.22%) by Triveni x TKMS.
This result is in agreement with the
result of Singh et al. (1980). Seven
cross combinations exhibited ‘positive
heterosis for the three criteria.

100 seeds weight: Highly signifi-
cant and positive heterosis (di) was
observed in three crosses viz., IR 36 x
T7, T7 % TKMY and Trivenl x TKM9 for
weight of 100 seeds. This observation
is in agreement with the findings of
Singh et a/, (1978) . Only one cross,
Triveni » TKM9 showed positive hetera~

- sis over midparent (di) as well as over

better parent (dii) for- weight of 100
seeds as observed by Singh ef af.
{1980)
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Graih yleld: Sianificant heterosis
for grain yield per plant was recorded
by all the seven crosses studied as
recorded by Shrivastava and Seshu
'{"1.932}. The lowest wvalue of
heterosis (4 33.84%,) was registafed by
Triveni % IR 36 and the highest
being +150.77 per cent by IR 36 xT7.
Two crosses viz, T7x TKMS and
Triveni x TKM 9 recorded heterosis for

both criteria viz., heterosis (di) and
heterobeltiosis  (dii). This  finding
is in agreement with those of

Muravama (1973). Three crosses viz.,
IR 50%T7, IR36xT7 and CO 44 %77
expressed heterosis for the three para-
meters (di, dil and diii) studied. The
‘maximum mean Yield of grain (40.500 g)
was tecorded by IR 36 < T7,

F: generation:

!l Qualitative characters (Table 2):

Ons hybrid in each cross combi-
nation namely Triveni x TKM9 and T7 x
TEM 9 was chosen due to the presence
of apiculus pigmentation, To study the
pattern of segregation for anthocyanin
pigmentation in F: generation, entire
seeds of the hybrids were sown in the
nursery beds and seedlings were trans-
planted separately. A total of 842 and
1147 plants In Triveni * TKM 9 and T7 x
TEM3 were studied respectively (Ta hI;aEJ.
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Segregation in F, population for quali-
tative characters like anthocyanin pig-
mentationaffecting plant partsand expre-
ssion gave definite ratio. It is revealed
from the study that apiculu pigmentation
has been found to be complementary
gena action (9:7). Thess findings
are in conformity with the reports of
Hector (1922a) and Mitra et al. (1928).

From the study itis revealed that
heterosis was manifested in hybrids for
most of the vyield components. The
overdominance observed provide evi-
dence for genes
for both inter and intra allelic in nature.
It could be inferred from the study that
the manifestation of heterosis in most
of the crosses and traits studied might
be due 1o the additive genetic effects
present in different parental lines and due
to the dishormony of the of genes,
negative heterosis was observed in few
characters studied.

interactions  of

It is concluded from the study that
four cross combination wviz, IR B50x
17, T7=xTKMS, Triveni » TKM3  and
Triveni » IR 36 expressed heterosis for
the six yield attributing components
studied and hence, there is ample scope
for improvement if these parents are
utilised in crossing programme and
sglection procedures. On an overall
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Toble 2 Sedregation of apiculus pigmentation in spikelats with phenatyplc frequenciss and _probable

atios in Fy generation,

Chi*.

Cross Characters Frequancy Ratio square’ *prabability
Apjeulus
Triveni x TKMS pigmentatjon
Present 4949 .
' %7 3.02 ‘5-10
Ahsent 343
T7TxTEM 2 Present 653 _
97 A 20 —50
Absant 484

consideration, it could be observed that
the donor parent, T7 produced better
hybrids in combination with high yielding
varieties like IR 50, IR 36 and TKRM® for
most of the characters.
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