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Genotic Analysis of Flower Initiation in Pisum Sativum L,

VENKATESWARALU®

A diallel Fy end F, analyses (graphic, component, combining ability end eombining

ebllity over enviranments) involving ten diverse cultivars of pea (Prsum ratlvum L.)
representing exua sarly, early, medium and late groups for esrlinoss rovéaled the

Impartance «f bath additive snd non-additive gene ollects. Howevar, edditive geno
gliacis wato pradominant, the per se performanea 'of the pargnis was associated with
thelt GCA affects. All the thres snalyses revealed thav ilowering wesz under the control
o!f an additiva svetem, Haritability In tha narrowsense was high Indeeting that improve-
mens can be made in desirsd direction by simple selechon procedura,

In a country like India, whera vegs-
tatian dist is predominant, pulses con-
stitute the main source of pretein.
Among the geveral pulses grown, pea
(Pisum sativum L.) is one of theimpor-
tant grain legumas cultivated throughout
the world, meinly In the temperate
regions, -

Pesa improvement work in  our
ceuntry has primarily- been cenfined
to selaction from local variability resul-
ting into tha establishment of pure lines.
Pedigres szlection in hybrid pregenies
of single crosses has also bean used in
this country, but with little success after
the release of T163, about 20 years back.
T 163 ie o hioh yielding, long durztion
end widely grawn cultivar, but suffers
hesvy vield lossss dus to powdery
mildew in .epiphytotic years. Thus
altempts must be made to increasa the
procuctivity. and stability of peas by
evolving efficient plant typesa nd incor-
pearating genes for earliness to  escepe
from ths incidence the powdsyy mildew

occurrence. The presant study was
therefore, undertaken (o characterise the
nature and magnitude of gene action for
the earliness rail i. e., ilowsrinitiation,

MATERIAL AND METHODS

Diallel crosses (Non-ieciprocal)
were made with ten diverse cultivars of
pea namely Early December (ED), Arkel
(Extra sarly), GC 322 (ea:ly), p-206,
GC-147, GC-31, Selection-2.” (8,)
(medium), and T-163,T-6115 and Duke
of Albany (DA) tlate). The ten parents
and 45 F, progzniss wsra plantsd in 2
randomized block design replicated
twice during 1975-76 crop season.
Data on days to bloam (first flower)
ware recorded from ten randomly sele-

-cted plants from cach of the parents and

Fy's frem each replication. Ia the final
expetiment, 45 esch of F,'s and F.'s
gleng with their paronts were plantad in
‘s Compact Family Block Design, 1opli-
caicd thrise at the Agnculture Ressach
Ferm, Banerae Hindu University, during
rebi 1876-T7. The sests were cown

opragant pddreas:  Arat. Pulsesn Spuslsiirt,
' Replossl Agril: ¥esexrel Sratien.
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15cm apsatt in 3 metre long rows, spaced

~ pessessed

at 60 cm. Ten plants from each of the

parents snd F,'s and 50 plants from
each of the F,’'s, fiom cach replication
were consideied for recording the
observations. Flowerting was noted
when the first flower from each selec-
fed plant opaned®

The data ware subjected to graphic,
compenent znd combining ability ana-
lyses. Combining ability effects were
estimated by the Methed-2, Model | of
Griffing (1856). Cambining ability ana-
lyses of the F,’s poolsd over environ-
ments (Years) was done according to
the Grifting"s (1956) method which was
{urther extendsd by Sinah (1873).

RESULTS AND DISCUSEION

The graphic analysis was done accor-
ding to themethod propesed byJinks
(1954), The lingar regression of Wr on
Vr (Wr, Vr graph) and the limiting para-
bola are presented in Fig.1. The non-
significant t* velues (Table 1) showed
that the Wr-Vr values wers homogene-
ous and thus the assumptions for diallel
analysis (Hayman, 1654) were satisfiod.

In both F, and F,, the regression
line intercepied the Wr axis sbove tha
origin point indicating partial dominance
for this trait (Fig. 1). The regression of
Wr on Vr did not differ significantly from
unity, suggesting the absence of nen-
allelic interaction. Considering the distii-
bution of array points aleng the regres-
sion linein the Fi, the cultivars GC 141,
GC 322, GC 31 and S, exhibited higher
proportion of dominent slieles, whereas
Arkel and ED carried greater preporticn
of recessive alleles. In the F,, culiivars
GC 322, GC141, CC 31 and T

6115
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more deminant allelds,.
wherees Arkei was the top recessive.
Howover, cultivar eatly  variety,
showed concentration of ‘dominant
genes for earliness. ' '

The estimates-of both additive (D)
and non-additive (H, and H,) gene
effects were highly significant in- both
the generations (Table 1). The values
of H,/4H1 were far from the expected
value of 0.25 incicating the gsymmetii-
cal distribution of positive and negative
genes among the parents. The estimstes
of degree of dominance (H/D)!/* Indi-
cated the presence of partial dominance
for this trait, &s was also observed in
the graphic analysis. ;

The ratio of KDJKR, being higher.
than unity, indicating an excess of domi-
nant alleles in the parents for this trait
and a single group of genes shawing
dominancs w8 operating. Narrow
sense heritzbility was high in both tha
generations.

The three ssts of diallel crozses
(Fi's, Fy'sand Fi's pooled over two
yaar:) wera subjected to combining
ability &nalysis - following Griffing’s
Methad-2, Medel-l.

The analysis of variance of combi-
ning ability (Table 2) revealed that the
variances due to both GCA and SCA
were highly significant in all the three
populations indicating: the importance
of both additive and non-additive gene
‘effects, However, the additive gene
ﬁifents were pradominant.

The envirenment played 2 slgnit‘-
cant rele on this treit. - The GCA X
environment (years) Interaction was
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significant, whereas SCA X environment
was non-significant, Five parents. ED,
Arkel. GC-322, P-206 and S, exhibited
highly significant and negative effscts
for days to bloom (Tabla 3), thus, were
the desirable general combiners for ear-
liness. ED was the best general combiner
for earliness fallowed by Arkel, The best
cross for earliness was ED X Avkel, as
revesled by the highest negative and
significant SCA effects (Tabla 7). The
other promising crosses were p 206 X
DA, ED XT 163, GC 322X T 6115,
GC 322 X DA, GC 141 X T 6115 and
GC 141 X T 163.

‘Since flowaring is relatad with pod
maturity, itsinheritance has heen inves-
tinated with aview to produce desirable
cultivars. Flowering time in pea was
reported under the contro! of 2 polygenic
systzam and tho g=na effects ware addi-
tive (Rowlands, 1354; Koranns, 1967;
Watts, et af, 1970; Snoad arnd Arthur,
19733 and Kumar and Dzs, 1975).
Lateness was dominant t» earliness
(Rowlends, 1264). Threa mazjar genes
S, S, and E, controlling flowering in
pes weare &lso rsported by Murfet
(1871a8b). -

I the presant study, all the threo
types of analysss, i. e, graphifi, compo-
nenl and combining zbiiity, ravealed that
flowering in pe2 was controlled praco-
minantly by additive genes. Such traits,
thue, can effeciively be improved by
adopting etendard breeding procadures,
viz, pedigres ead puwa-line msthode,

The two best general eombiners for
earliness, ED and Arkel, gave the hvbiid
(ED X Aakel) which was the earliest, as
wail s showerd the highest negstive

SCA sifects for this trait. Since the SCA--

effects in this cross were probebly due
te add. X edd, type of intersction, tnere
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is a chance of getting good segregates
from the cross.

There is a high correlation betwsen
the per se performanca of the parents
and their GCA olfects, (Table3) thus,
the per se performance of parents may
give areasonable indication of their GCA-
effects.
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TABLE 1 Estimates of cempononts of variatlon and genetic ratlos for duys te flawsting In pas’

Estimatos of Days to flowering

compononts of F1 F2

variation
D 180.0°* % 6,9 214.0°* £ 13.8
H1 12987 +14.2 £47.6%¢ £117.4
H2 g59** 4126 205.4%% 4 B9.8
hE® B6.0¢* ¢ 8.4 11.3 + £6.2-
F $52.9%0 4 16,0 106.7* + £63.8

E 6.5* + 2.1 0.7 -+ &4

(H1/D)1/s 0.8 0.7

H2/4n1 0.1 0.2

(4DH1)L[24F 3.0 33

{40HY L2 F

hi/H2 0.8 0.0

H1.H2 43.8 822

Heritebiility3{ 4.0 20.0

{norrew somEQ) . |

0, 2.4 0.0

©, ©*5ignificant et Pe= 0,06 and P=001 m:pm:!lvlnlv.

TABLE 2. GCA and SZA varlenees and their Interoctions with enviranment (years) for days te
) llowering In pas,

Source of BF . Days to hloom ) i’l: poolsd over
varistion . Fy ~ Fa wo years
GCA ) 263.5%e 401,300 373.39%
sca 46 30.5%° 26.54* 28.1%
Environmants 1 R - G019
GEAX Envirenments 9 - - - 17.6¢

SCA X Envlioomexta 4% - - i.."

Ertar . 108 6.9 0.7 8.2

& eoSigmitiesnt ar Pee0.06 fnd Prsd,01 reapsntively,
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TABLE 3, Tho Parse patformenes and sstimaies of general aud specific comblalng sbility sffecte
for days to tiowering in pea, (only significant values are given).

Doys to Bloom

Parants/Crosses Fy Fs Fys spooled over
1wo yesra
LI ] GCA per ma QCA per ce GCA

P 208 60,0 -3 5% 44.8 =3.4v 495 ~2.6e®
ED 26.0 -5.,6%° 6.5 -8.0%e 39.0 -4.800
GC 322 44,1 -4.4 43.1 - 6,790 439 -3.9
Ge 141 57.4 -0.2 663 0.9 65.7 0.2
GG 31 51.7 1.0 63.1 1.4 E3.1 0.7

52 G1.8 =11 491 =1.4v0 49.8 -1.4°
T 8115 707 3,g% 72.6 8.300 64.8 3.60¢
T 163 70.9 7.10¢ 72.4 g.2%¢ 70.7 7.3

DA 72.6 G.Gee 72,7 8.5 66.0 3.99¢
Atkel 36.3 -3.7 34.8 =7.0 29.8 3.0¢6
S.E. (g]) + 0.7 4+ 0.2 40.5
C. D, at §% 21 0.7 1.6
P 206xT163 T 4,790 9-8°
P 206xDaA -5,7* —d,00 —
EDxGC 322 4,508 5.5e0 G.2%0
EDx 52 7.3 3.5% 3.9
EDxT163 - —8.096 -#,6%
ED x Arkel -3,2% -, 70 -§.6%
GC 322x% 78116 ~7.20¢ - 6.9 ~
GC 322x DA - 0.1 =G.Bve -
GC 141xT6116 -5.6¢ -89 -
GC 141xT 163 ~E,B% -2.10e -
GC 31 xarkel 11,400 AL 7.6%
TI160 ¥ Arkel B2 6.5 - 430
SE (S1) +3.4 +0.8 +1.8
GD &t 5 74 23 54

s, o8 Lignitiannt 81 Pe=0.06 cnd Pu®.01 razpsstivaly, .
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P=T6115, Py=T163, Pg=DA, Pp=ARKEL
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FIG.1- REGRESSION OF W, ON V¢ FOR DAYS T0 FLOWERING
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