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INHERITANCE OF SOME QUANTITATIVE CHARACTERS
IN BRASSICA CAMPESTRIS L.

O. 1. JoarpeER AND A, M. EUNUS

Department of Botany. Rajshahi University, East Pakistan.

Abstract

The data collected for four quantitative characters have been analysed
by biometrical techniques. FEstimates of Kip indicated the presence of 1-2
etfective factors, whereas those of K2 suggested the presence of 4-14 effective
factors operating for the characters studied. Presence of overdominance
and complete dominance was observed in heading-to-ripening and sowing-to-
heading period respectively, whereas in the remaining characters no dominance
was noted. Transgressive segregation was indicated in both directions for all

the characters,

Introduction

A study of the inheritance of quantitative characters in mustard is of consi-
derable interest with respect to breeding for commercial varieties, as most of the
economic characters of the crop are quantitative in nature. Previous work was
mostly concerned with the studies of qualitative characters except a few cases
where quantitative characters were investigated using F, and backeross data.
No publication is known, where data from F,, F; and other progenies have
been used to study the inheritance of quantitative characters of the crop.
The present investigation was, therefore, undertaken to study the inheritance
of some quantitative characters in Brassica campestris L. vsing the data of
F, and F; progenies.

Materials and Methods

The following two varicties of Brassica campestris 1. were chosen for the
present study as they show well marked difference tn various quantitative characters.

(a) Toria-7T—Seed red, short sowing-to-heading and long heading-to-ripening
period with short plant height at both heading and ripening
time.

(b) Tora-TP - Seed while, long sowing-to-heading and short heading-to-
ripening period with tall plant height at both heading and
ripening time.

Crosses were made between the two varieties using Toria-TP as female parent.
The F, and parental plants were grown. F, and fresh F; seeds were collected.
Seeds of F, generation along with those of F; and parents were sown in three
replications during 1967-68 winter. One replication comprised 16 rows (each
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600 cm long) in a block of 450 em x 600.cm size. Passage between blocks were
90 cm wide as was the border all round the field. Space between rows as well
as between plants were 30 cm. The border rows on two sides of a block were
sown with parental seeds and were (reated as non-experimental, while of the
remaining 14 rows, seeds of each of Py, P, and F; were sown in two rows and
F, seeds were sown in 8 rows. Two plants on two ends of each of these rows
were treated as non-experimental. Thus there were 38 experimental plants for
each of Py, P, and F| progenies and 152 plants for F, generation in each block.
Data were collected on an individual plant basis. Fresh crosses were made and
I and F; seeds were collected.

Two parents, F; and 150 F; lines selected at random from previous year’s
F, population were grown in three replications during 1968-69 winter. Five
rows from each of parental and of F; progenies and one row for each of 150 F;
lines were randomly assigned in cach replication. Row size, space between plants
and between rows and passage between blocks and round the field were the same
as are stated above. Plants grown on border raws on itwo ssides of reach .block
and one-plant from either-end of.all other xows wereitreated :as nonrexperintental.
Thus there were in each replication, ‘95 experimental plants :for -each .of P, B,
and'F; progenies.and19.plants foreach.of I'50 F; families:for.experimental purpose.

Data .collected on .individual plant .basis for .four quantitative characters,
wamely, date oftheading, date of ripening,plant heights at heading and-at ripening
‘time were analysed following ‘biometrical techniques of Mather (1949) and
Mather and Vines (1952).

k.xperimental Results

The environmental vatiances (ﬁl, %2 and %3) and the observed variances
ol 1K, and -F; were calculated. These variances along with their.expected values
and the differences (hetween the expected and the observed values are shown:in
Table I. The mean of the variances of , Py, P, and F; grown with F; populations
“during '1968-69, -provided'the value for E;, while the mean of ‘the variances of
‘P, P, and Fy-grown with F, population in the previous year gave the value for

A A
E,y. .E; divided by the harmonic mean number of plants per F;y [amily provided

A

the value for E,. "The analysis was conducted by the inclusive-exclusive least

square methods outlined by Mather (1949) and Mather and Vines (1952). In
A A A A A

the ‘inclusive analysis 1, 'H,E,, E, and E; were estimated utilizing :all seven
o A A A A
equations, whereas in the exclusive analysis, estimation of D, H. E; and E, were

made excluding Vop; and Vs, The results are shown in Table 2.
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INHERITANCE OF SOME QUANTITATIVE
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The estimates of I/S was significant in all the characters without  any significant
change when estimated under exclusive analysis. The estimates of H were negative
but significant for the character plant height both at heading and ripening time
under both inclusive and exclusive analysis. The H values for the characters,
sowing-to-heading and heading-te-ripening periods were, however, positive and

significant when analysis was made excluding Vp; statistics.

Dominance was absent in all the characters but under exclusive analysis
complete and overdominance were indicated in sowing-to-heading and heading-
to-ripening period respectively.

The number of effective {actors were calculated in two different ways and two
kinds of information as to the number of effective factors were obtained. When
the number of effective factors , was estimated by dividing the square of half’ of
the parental difference with D, it was designated as K;. On the other hand, it
was termed as K,, when it was determined by the {formula, HV Fa/(VyE,~ C), where
HV Fy is the heritable mean variance of F; families, Vvg; is the variance of
variances of F; families, and Cis the correction factor for Vyg; (obtained by
dividing 2V2f~“3 by harmonic mean number of plants per F; family). The
values obtained for K; and K, are shown in Table 2. The estimates K,
indicated presence of 1-2 effective factors, whereas K, estimates suggested
presence of 4-14 effective factors conditioning different characters investigated.

The effect of linkage was then tested. Since the test of linkage is a test of

A A A A A

homogeneity of D and H over F, and F; least square estimates of D, H, E,
A -

and E, were determined with Vy; and Vg, excluded, taking into consideration

A A
the perfect fit of D and H for Vg, and VE;. The comparison of mean square
for linkage with the residual mean square indicated that linkage did not cause
any statistically significant reduction in the sum of squares ol deviations (Table 3).

Table 3 : Test for linkage

| ltem | SS. DF. ' Ms. | 1
Sowing-to-heading Linkage 26.8342 l 26.8342  3.0411
Residual 2.9015 I 2.9015 (not sig.)
Heading-to-ripening Linkage 60.2502 ! 60.2502  2.2974
Residual  11.4144 I 11.4144  (not sig.)

Plant height at heading  Linkage 19.8942 19.8942  0.5961
Residual 55.9923 55.9923  (not sig.)

|
[
Plant height at ripening  Linkage  192.1390 ! 192.1390  1.4382
Residual 92.8878 1 92.8878 (not sig.)
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Discussion

Dominance and additivity played an important role w the inheritance of
sawing-to-heading and heading-to-ripening period, whereas only additivity was.
identified to play significant role in the remaining two characters. That additivity
is involved in the inheritance ol sowing-to-heading period in Brassica campestris
was previously reported (Joarder and Eunus 1970). Significant negative H value
was estimated for plant height at heading and at ripening time may be due to
genotype environmental interaction (Hill 1966)

Information derived from (KzlA))% for possible selective advance indicated
that transgressive segregation on either direction is expected in all the characters.
Similar expectation of transgressive segregation was reported by Joarder and
Eunus. (1970) in the segregating progenies.

Comparative study of the estimates ol K and K, as to the number ol effective
factors conditioning the characters under investigation provides information
regarding the sequence of arrangement of genes with plus and minus effects within
the two parents. In case plus and minus genes are not isodirectionally distributed
within parents, K, is underestimated, while K, value remains unaffected (Mather
1949, Cooke and Mather 1962). The estimates of K, being always more than
those of K, in all the characters indicated that at least some genes were non-
isodirectionally distributed in the parents. Joarder and Eunus (1970) reported
only one gene group (K,) in the same crop and thought that low estimation of
Ky was due to non-isodirectiona! distribution of polygenes. K, estimates
indicated the presence of 4-14 effe tive factors to control the characters studied.
The presence of 3-19 and -6 eff:ctive factors were reported to condition the
plant-height and earliness respectively in Brassica juncea (Joarder and Eunus 1968).

Dominance relationship as measured by (lf\i/ﬁ)é shows overdominance
and complete dominance in the characters heading-to-ripening and sowing-to-
heading period respectively and no dominance was observed in the remaining
twa characters. Overdominance was not expressed in F; and F, data. This

was probably due to the fact that bAi value were derived from sum of squares of
plas and minus h values, while under direct observation of F; and F, plants,
only average effects were expressed after some of the plus and minus values had
cancelled each other (Eunus 1964, Joarder and Eunus 1969). Indication
of non-isodirectional distribution of genes with plus and minus effects as stated
above gives support to this inference. No dominance and partial dominance were
reported respectively in the cross Toria-7 x Toria-BP and Torja-7 x Toria-TR-
by Joarder and Eunus (1970) for sowing-to-heading period.
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Test of linkage could not detect its presence in any of the characters studied.
From this, however, it cannot be said that there was no linkage, as the test fails
to detect the presence of either weak or very strong linkage (Mather 1949,
Eunus 1964).
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