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ABSTRACT

Chlorophyll and morphological mutants play an important role to assess the dose/concentration of mutagens.
Pennisetum typhoides variety CO (cu)9 were treated with Gamma rays and EMS. The seeds were treated with
different concentration of gamma rays such as 10, 20, 30kR and 20, 30, 40mM of EMS. In the present investigation,
three chlorophyll mutant and twenty morphological mutants were observed in M, generation. The mutants are
Albino, Xantha, Viridis, Tall, Dwarf, Bushy, Brittle stalk, Barren stalk, Tillers, Narrow leaf, Lazy, Zebra striped,
Brevis, Male sterile, Nana dwarf, Crinkly leaf, Brachytic, Early maturity plants, Late maturity plants, Long panicle,
Small panicle, Bold seeded and Small seeded. EMS provided more number of chlorophyll and morphological
mutants followed by gamma rays in the investigation.

Keywords: Chlorophyll mutants, Morphological mutants, EM®@lagGamma rays.

INTRODUCTION

Pearl millet Pennisetum typhoides) is the most widely grown type of millet. Becausfeits tolerance to difficult
growing conditions such as drought, low soil fistiand high temperature. The physical and chenwatagens
induce different mutation spectra (1). Environméntanditions may markedly affect the expressiorciubrophyll

deficient mutants (2).

The induction of mutations as a technique for cimprovement occupies a significant place among mrode
methods of plant breeding. The induced mutatiors airconsiderable value for comprehension, evalnasind
accelerating the process of plant improvement. Gtemmutagens are the most widely used as comptared
ionizing radiations, as they induced more viabld¢ants (3).

Chlorophyll mutations are considered as the mogiedéable indices for evaluating the efficiency dfedent

mutagens in indicating the genetic variability foop improvement and are also used as genetic nsairkédasic
and applied research. The occurrence of chlorophythtions after treatments with physical and cleahmhutagens
have been reported in several crops (4, 5, 6,9, 80 ).

In general any mutational event may bring largemell changes in the phenotype the changes in nmaatants
have highest significance in plant breeding becalneg may sometimes give a desired phenotype. @husmber
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of new commercial varieties have been originatechfmduced macro mutants. The present study hasrhade to
see the frequency and spectrum of viable mutantdlingeneration of Pearl milletPénnisetum typhoides)
Var.CO(cu) 9.

MATERIALS AND METHODS

In this research, the seeds &ferfnisetum typhoides (Burn.)Stapf. Var.Co(Cu)-9 have been selectedntiuce
chlorophyll and morphological mutation. The seefl€o (Cu)-9 Variety from Tamilnadu Agricultural thersity,
Coimbatore was used for the present study. Thessieedliated with different doses (10, 20 and 30&Ryamma
rays from*®CO from The Sugarcane Breeding Institute, Coimlgatdfor EMS treatment, healthy seeds were treated
with different concentrations of ( 20, 30 and 40mNihe treated seeds were carefully removed fronmsthation
and they were thoroughly washed in tap water far tavthree times. The field experiment was caroetlin the
Botanical garden of Botany Department, Annamalaivehsity, Annamalai nagar in a complete RandomiB&xtk
Design (CRBD) with three replication. The spacingswnaintained at 30cm (Between the rows in a rowd)J&bcm
(between plant to plant ) in the field. Theg Mants were harvested separately and the plagepies were raised in
M, generation. The control and treated progenies vgereened several times for morphological mutations
throughout the crop duration. Chlorophyll mutantsrevscored at seedling stage of 8-15 days old. Tierg
identified and classified according (11).

RESULTS AND DISCUSSION

In present investigation various types of chlordplpd morphological mutants such as Albina, Xantaidis,
Tall, Dwarf, Bushy, Brittle stalk, Barren stalk,I[€rs, Narrow leaf, Lazy, Zebra striped, Brevis, IMaterile, Nana
dwarf, Crinkly leaf, Brachytic, Early maturity plem Late maturity plants, Long panicle, Small pmiBold seed
and Small seed could be detected at seedling Btade generation. The data pertaining to the mutatiequency
and spectrum of chlorophyll and morphological mutaas recorded in all the treatments (Tablel).

Chlorophyll mutant

Albino

Albino- white, lethal, no chlorophyll (or) carotades is found. Albina seedlings are smaller in hegnd survive to
a maximum of 20 days after germination and they die

Xantha
Carotenoid pigment predominantly found. But chldrgfs are not formed. These mutants survived foB30lays
and become stunted growth.

Viridis
The seedlings are dark green in the early stagdevalopment and turn normal green in the lateyesta

Morphological mutant
Tall
Plant was very height more than the control.

Dwarf
Plant was very short with broad thick leaves coragdo the control plant.

Bushy
Dwarf with higher number of tillers per plant.

Brittle stalk
Stalks and leaves easily broken under pressure.

Tillers
Plant was very height more than 8 to 12 tillersydant.
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Barren stalk
No panicle develops. These plants are female st&thlks lack concave depression at ear node.

Male sterile
One of several genes which causes pollen to afotiers are shriveled and may or may not exert.

Nana dwarf
Plants are one-fourth to one-third normal heiglet\es are short, stiff and twisted.

Crinkly leaf
Plants somewhat shorter than normal. Leaves haamcteristic crinkled appearance at the base.

Brachytic
Silk internodes and shortened.

Narrow leaf
Plants have narrow leaf blades. They are genanedbker than normal. Leaves tend to be striatedtiatigally.

Lazy
Plants develop normally except they tend to grotheaard rather than upright. Stalks of “lazy” plamre as strong
as normal, upright plants.

Zebra striped
Leaves of almost mature plants have chlorotic chassls.

Brevis
Plants about one half normal height due primadlghortened internodes in the region of distillaforescence.

Early maturity plant
This mutant line was early m
atured. 10 days earlier in comparison to the coptent.

Late maturity plant
Late maturity as well as late flowering.

Long panicle
Long panicle and high yielding.

Short panicle
Short panicle and low yielding.

Bold seeded
Seeds are big in size. High seed weight and highliyig.

Small seeded
Seeds are small in size and low seed weight.

Frequency of chlorophyll and morphological mutants

Micro and macro mutants play an important role $seas the dose/concentration of mutagens. Almbshel
mutagenic treatments showed different degree ofntsitwith respective dose. In the present inveitigathe
maximum mutation frequency was observed in 20R7(®%) of gamma rays and 30mM (23.39%) of EMS. The
minimum mutation frequency was observed in 10kR41%) of gamma rays and 20mM (17.46%) of EMS (Table
1). Among all the mutagens tested EMS induced maminfrequency of chlorophyll mutations indicatingeith
greater effectiveness (12). This is an agreemettt @arlier report (13) in Pennisetum typhoides.hdigmutation
frequency and a wider spectrum of chlorophyll mtgan chemical mutagen have been reported by 3418, 17)
and respectively. The highest mutation frequency m@ed in EMS (30mM) than other dose of mutagBuashy,
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tall, dwarf, early maturity and sterile mutants eenore in EMS than SA treatments in Lentil op ¢éneration (10
and 18). Albino, Xantha, Viridis, Dwarf, Tall, BughMale sterility, Early maturity were more in EM8an Gamma
rays in Black gram (19). EMS was to be higher sigpdb gamma rays including a higher frequency ander
spectrum of chlorophyll mutations inMeneration (20).

Table-1 Frequency of chlorophyll and viable mutans in M, generation

Mutagen Gamma rays EMS
Dose/Concentration 10kR 20kR 30kR 20mM 30mM  40mM
No. of plants studied/mutants 390 364 354 378 342 36 3
Albino 4 7
Xantha 6
Viridis
Tall
Dwarf
Bushy
Brittle stalk
Tillers
Narrow lea
Lazy
Zebra striped
Brevis
Barren stalk
Male sterile
Nana dwar
Crinkly leaf
Brachytic
Early maturity plants
Late maturity plants
Short panicle
Long panicle 2 5 2 2 6 3
Bold seed 4 5 2 2 5 2
Small seed 3
Total 64 75 65 66 80 67
Percentage of mutation frequency 1641 20.71 18.36.46 | 23.39 | 19.94
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TSl

LAZY (10kR)

TRILLERS (20kR) ALBINO (10mM) XANTHA ( 20mM)

Photo-Chlorophyll and morphological mutants of Peal millet

In the present investigation, EMS was found to loeeneffective and efficient mutagen. It may be tudifferential
action of EMS on DNA. Similar results have beenorégd by (21) irsorghum bicolar. EMS has been also reported
as the most effective and efficient mutagen in canspn to DES and Gamma rays in rice (22).

CONCLUSION

The frequency of chlorophyll mutants was concemnédoses dependant. The increase in chlorophyll an
morphological mutation frequency was recorded wiitrease concentration/doses of all mutagens. drptiesent
study it can be concluded that chemical mutageesnaore effective in including maximum frequencids o
chlorophyll and morphological mutant was observegearl millet. Morphological mutants are viablalarseful to
breeding approach to obtain suitable ideotype grlpaillet. Hence, mutant and its derivatives wihsed in cross
breeding have found to be more productive in theeld@ment of improved varieties of pearl millet.
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