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RELATI ONSHI P BETWEEN | NDUCTI ON. CF MACRO- AND M CRO- MUTATI ONS FOLLOW NG
MJUTAGENI C TREATMENT

Singh, N P. and B. Sharma Di vi sion of Genetics
Indian Agric. Res. Institute, New Del hi, India

Traditionally, it has been a common practice in nutation breeding
experinents to advance only normal looking plants from M progenies
(nonsegregating for macronutations) to M3 generation. In contrast to the

earlier experinments, selection in the present study also has been applied
to the famlies segregating for macromutations.

The entire M3 material was divided into three popul ations: (T
progenies of three normal |ooking plants from each M2 famly segregating
for a macromutation but no longer carrying the visible nutation (non-
segregating in M3); (I'l) progenies of the three best plants in the M
famlies identified as promising on the basis of character neans and CV;
and (I11) progenies of three random plants from each M2 family not included
in the above two popul ations. bservations were recorded in these three
MB popul ations, called macronutational (I), selected (Il), and unsel ected
(rrr), on five inportant polygenic characters, nanmely, days to flowering,
pods/ pl ant, seeds/ pod, seed size (100 seed weight) and vyield/plant.
Efforts were nade to maintain an equal population size in all three groups
of populations for uniformty in conparison.

The conparison of different populations in M3 (Table 1) for the five
pol ygenic traits studied showed that genetic variability (CV% decreased in
the selected material as conpared with the unselected and nacromnutational

popul ati ons. As expected, selection in M shifted the nean in the
desired direction (lower in case of days to flowering, higher in the
remaining four traits), but reduced variability (CV% . The unsel ect ed
lots, on the other hand, carried the entire variability induced in positive
as well as negative directions, which was further nmagnified in the M
generati on. Most interesting, however, is the fact that the

macr onut ati onal group showed an even higher CV for all the five characters
than the unselected material derived from the nonsegregating M2 famlies.
Therefore, in contrast to the past recommendations that the macromnutational
progeni es should be excluded from any analysis for polygenic variability,
the present study strongly suggests that the chances of success for
isolation of promising famlies, even for polygenic variants, are maximzed
in the macromnutational popul ations.

Al though selection for polygenic traits anmong the normal | ooking
plants has a definite advantage, many such families nmay not carry any
mutation at all. On the other hand, there are progenies which have
already segregated for macromutations in the M2 generation, in which the

mut agen has definitely affected the genetic material at one or nore |oci.
The chances of the so-called "mnor" genes also being hit in such cases is
expected to be higher than in the material where there is no evidence of

geneti c damage due to mutagenic treatment. Therefore, selection of nornal:
| ooking plants from the macronutational progenies wuld be very effective,
as maxinmum variability was found to exist in such popul ations.

Concentrated analysis of such progenies can lead to a great econony in
experimentation wth sinultaneous inprovenent in selection efficiency.
One nmore cycle of selection on the basis of progeny nmean and variance in M
woul d confirmthe potential of these selections. Such close watch on the
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experimental material

isolation of confirnmed prom sing strains
testing in the formof small plot

Table 1. Ef f ect
generation for

of M2 selection on
di fferent
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sel ection
in MB which can be put
in the M4 generati on.

i nduced polygenic variability
characters.
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Char acters

M2 generation

Di fferent M3 popul ati ons

Macr onut at i onal

Unsel ect ed

cv Mean

Mean

Days to flowering
Pods/ pl ant

Seeds/ pod

100- seed wei ght

Seed yi el d/pl ant

cv Mean

8.0 75.2
34.8 17. 4
23.6 3.6
16. 2 16.9
40.3 7.5
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