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Comparative, Mutagenic Effects of Gamma Rays and Diethyl
Sulphate in Bhendi (Abelmoschus esculentus L., Moench)*

K.5. JEHANGIR! and P. CHANDRASEKHARAN®

A study was undertaken to obszrve the induction of chlorophyll end viable mut-

ents jn bhendi with physical and chamical mutagens.

Dy seeds were irradiated in 30-20

Krads of gamma rays and precosked seeds were treated in 0.04 to 0.10 par cent dES. Wider
spectrum of chlorophyll and viable mutants was observed with gamma rays than with
dES. Of all the types of chlorophyll mutanis virescent was the most common, xantha
was rare &nd albins was complotly absent.
was mor2 in the twao first formed fruits, The majority of wiable
those affecting height. fruit length, and fertility of seeds, wes

middle doses. The variability in general was higher only in radiation treatments than

The freauvency of chlorephyil mutanis
mutants comprised

induced by lower and

chemical mutagen excepting for the number of fruits per plant.

The existing level of wvariability in
Bhendi (Abelmoschus asculentus L,
Moench) a popular and nutritious vege-
table crop of India is rather low. The
desired level of improvement has not
been achieved meraly by following the
conventional techniques. In recent years
increasing importance is given to muta-
tion breeding programmes; and many
vseful mutants were obtained by this
method (Sigurbjornson and Micks,
1974). Bhendi is a secondary polypleid
with s high chromosome number of Zn=
130 (Joshi er a/., 1957). Conseguently
severe diplontic selection is expected
to cause low mutation frequency. The
buffaering effect in such secondary poly-
ploids could however, lead to greater
racovery of mutations- In order to find
out the possibility of inducing useful
variability in this crop through induced

—_— — ———

mutegenesis, studies were undertaken
using gemma rays and dES. Informa-
tion pertaining to chlorophylil and viabls
mutants recorded in different treatmeants
with the two mutagens on the popular
varisty Pusa Sawani bhendi is reported
in this paper.

MATERIALS AND METHODS

Pure sesds of Pusa Sawani (Pusa
makhmali x IC 1642) obtained from the
germplasm bank maintained at the Tamil
Nadu Agriculiural University, Caimba-
tore wera utilized in this study.
Various doses of gammea rays and

concentrations ocf dES used are
presentad in Table L.
Immediately after treatment, the

sgeds were sown in the field in a ran-

* Forms part of M.Sc. (Ag) thesis work of the Senior Author,
1. Assistant Cotton Breeder, Tamil Nadu Agricultural University, Coimbatore-3.

2,

211

Dean, Agricultural College and Res. Instt,, Coimhatara-3.


https://doi.org/10.29321/MAJ.10.A03065

JEHANGIR and CHANDRASEKHARAN

TABLE |.
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Details of mutagenic treatments on Fusa Swani

Mutagen treatment

Dotails I Physical G.hemi{:a'l
Mutagen Gamma rays (r) dES
Source CO™ {Gamma unit at Sugarcane B8DH (Mol. Vot. 154-18

Ereeding Institute, Coimbatore)

Dose (Kradfcone Y)

Fretreatment dry seed
Buffer used =
Temperature at treatment time 24 = 1°C
Duration of treatment -

Seeds por treatmeant 100

30. 40, 50, 60, 70, 80, and 20

0.04, 0.05, 0.06. N.07. 0.0R
0.09, and 0.1

Pre soaking in distilled water
for 10 hrs

Phosphate huffer (pH 7.0)
24 =« 1°C

8 hirs with post washing in
running waier
100

TABLE |l. Details of My and My plants studied
M M,
ENE
. == =
Treaiments 8 E? E..m': 2
e 58 B 08
g% 55 o3% oS
20 28 2 pa S
Gamma rays (Krads)
30 “ 100 57 1058 GBS
40 " 100 56 932 562
50 i 100 41 1682 1087
G0 " 700 43 1183 @662
70 i 100 40 1470 914
80 . 100 41 1687 g6
a0 o 100 40 384 195
diethy! sulphate (%eon)
o.04 . 100 53 3038 21923
oo, 100 47 3101 2078
.06 ., 100 43 276517 1772
0.07 .. 100 33 3163 1982
.08 ., 100 485 1162 702
o.09 ., 100 44 4835 2895
0.1, W 100 34 4173 2356
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damised block design with four replica-
tions adopting @ spacing of 45 cm x 24
cm. The number of M, plants studied
individually, number of fruit considered
for raising fruits progenies in M, and
number of WM, plants studied are pre-
sented in Table 1I.

Data on chlorophyll mutants as
classified by Gustafsson (1940) and
Basu and Basu (1969) such as xanths,
virescent, Maculata, Lutescent, Striata
and xanthastriata in all the M, lines at
fortnightly intervals upto 45th day of
sowing and on viable mutants for five
quantitative traits at harvest were coll-
ected and analysed statisticallv.

RESULTS AND DISCUSSION

Chlorophyll mutations: The
particulars of different types of mutants
observed in M, generation in various
treatments are presented in Table Il11.
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TABLE ll. Frequency of chlorophyll mutations in M {on My fruit basis)

“ M Percentage in Percentage on My fruit

E basis

=3 e = o B

Doses 5 E & = § 3 § g Sa

EnEEE‘E : ® & &8 & EE L onomoawv v

o2 =LC5 @ ] = = = 0 S

Es 2 & x 3> = 3 ©® x4

Z2 SER & 1 2 3 4 5 6
Control
Gamme rays
30 krads 685 62 88 — 2.7 41 1.5 0.4 0.1 37 3.2 1.6 0.2 0.1
40 krads 562 108 19.4 — 4.2 1.1 2.1 141 09 67 6.4 3.6 2.8 0.7
| 50 krads 1082 164 16.0 1.6 6.8 2.6 2,0 0.7 1.3 2.1 4.0 4.1 3.1 1.7
i 60 krads 662 80 121 — 54 35 3.0 0.2 — 3.8 54 1.7 0.9 0.3
[ 70 krads 914 102 1.2 — 3.0 47 3.3 0.2 — 4,5 2.8 2.0 07 0.2
' 80 krads 86 13 163 — 105 23 356 — — 105 3.5 2.3 — —
. 90 krads 186 35 179 — 113 61 1.5 — — 2.6 51 3.6 2.8 4.0
Disthy! sulphate
0.04% 2193 202 82 — 45 0.9 37 04 — 1.7 1.9 25 1.6 1.5
0.059, 2078 2877 138 — 7.5 2.4 3.6 0.2 01 4.2 3.6 28 2.2 1.0
- 0.06%, 1772 174 98 — 6.9 09 1.2 0.1 — 2.6 2.8 2.1 1.6 0.7
0.079, 1832 250 126 — 8.3 05 37 0.1 — 4.3 2.7 44 1.0 0.2
0.08Y 702 124 7.7 — 169 — 0.8 — — 4.6 47 3.3 3.6 1.5
0.09% 2895 456 158 — 9.8 1.1 47 0.2 — 37 4.4 43 2.7 0.7
0.109 2356 257 109 — 692 11 25 04 — 2.8 2.5 2.2 2.0 1.4

The spectrum of chlorophyll muta-

—-—

tions was very wide in all the six typss
under gamma irradiation and only five
excepting xanthia under dES treatments.
In gamma treated materials, all the six
types occurred only in 50 krad
which also had the highest number
of total chlorophyll mutants. At the
highest doses of 80 and 90 krad, ths
spectrum and frequency of mutations
were lower compared to the lowasst
dose of 30 krad. Xanrha was the rarest
among chlorophyll mutants which
occurred only at 50 krad.

Chemical mutagen treated materials
recorded comparatively a higher level
of chlorophyll mutants than with gamma
radiation. Of all the types of chloro-
phyll mutations, Virescent was the
maximum in both mutagens, followed
by macu/lata in gamma rays and /ettes-
cent in dES. The per cent of mutation
ranged from 8.8 to 19.4 whereas the
frequency was maximum at the lowest
or high doses in gamma rays and only
in certain concentraticns of dES. In
the present study on bhendi there was
total absence of a/b/na. Kawaii, (1962)
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and Osone, y1wuoy 1aported vety high
frequency of z/b/ina in rice irradiated
with gamma rays. The difference pro-
bahly may be oxplained on the basis of
high polyploid status of the bhendi
plant as alse the direction of diploidi-
zation process and stage of its advance
(Mackey, 1967). The cpectrum of
mutations was low for xantha striata,
tiut the frequency of others increased
under higher concentration. The fre-
quency of chlerophyll mutations was
relatively high only in the first and
second formed fruits than in |ater for-
med ones, in both, phyzical and chemi-
cal mutagenic treatments. The per-
centage of chlorophyll mutants, how-
ever, did not differ significantly due toc
the dosage of mutagens. Dilution of
mutations in latter formed tillers in rice
was reported by Siddique aed Swami-
nathan (1966). Gaul (1958} suggested
the intersomic selection as ths reason
fer this dilution. The differsnces
between the spectrum of mutations
induced by radiation and chemicel
mutagens in this study may be due to
the intragenic effects of the former
while the effoct of the latier was mostly
intergenic (Nilon and Kongzax, 1961).

Induced wariance in quantita-
tiva traits ¢ The mean value of diff-
erent metric traits studied are presented
in Table IV, along with the co-efficent
of variability.

Dwarf as well as tall plants besides
infermediate types wsare observed.
The stam was characterised by extreme
condensation in the dwarf and extreme
glongation in the tall plants. The mean
height in M, registered a reduction over
the control in 30, 40 and 90 krad treat-

f
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ments of gamma rays, ‘while in the
other doses, increase in height' to the
extent of 11.4 to 36.0 per cent over the
control was observed.f The variation
in height in response to dES treatments
was not apparent compared - to control
except in 0.05%, concentration. No de-
finite trend was observed in dose res-
ponss, ln certain casas treatmenis with
physical and chemical mutagens showed
high coefficient of variability. \The
number of fruits per plant was increased
incertain higher doses of gamma rays
and lower concentrations of dES. The
differences betwesn {reatmenis were
however, not statistically significant.
The higher percentage of increase over,
control was recorded by 70 krad gamma |
and 0.04%, dES treatments. The ab-
sence of any particular trend in mean
number of fruits for different treatments
was evident.

{ The mean fruit length ranged from
104 to 17.8 cm in gamma raystand
11.6 to 14.5 cm in dES treatments.
However, the difference in length of
fruits was not significant. \ Very high
increase for this characier over control
was obsarved in treatments with 70
krad gamma raysTJand also 0.05%, dES.
A number of treatments of both physical
and chemical mutagens recorded highly
negative values over control. Co-effi-
cient of varigbility” for this trait was
high at 40 krad in gamma ravs and
0.05% concentration of dES,

In the case of plant height and
number of {ruits, the mean values shif-
ted in the positive direction with higher
C.V and CV. was the maximum only in
fow and middle doses of mutagens. In
respect of number of nodes and fruit
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length, the treatments induced shift of
the mean in negative direction. The
extent of variabilily induced by the two
mutagens- also varied markedly.. The
variability in general was higher only in
radiation treatments except in mean
number of fruits per plant.

Gregory (19566), Swaminathan
(1865) and Gaul (1965) in their studies
on induced mutations showed the incr-
ease in genetic wvariability for many
polygenic traits, Decrease in mean, as
in the present study, with increases in
variability in M, was shown by Borojo-
vic (1965), who also held the view that
micromutations enhancing the variabi-
lity formed the base for selection pres-
sure to operate. In this study on
Bhendi variability was enhanced for
plant height and number of fruits as the
result of stimulatary effect of mutagen.
This has caused a shift in mean to the
positive direction considerably thus,
making selection for these traits easier.

The mean seed fertility was lower
in gamma radiation treatments than in
dES treatments. Co-efficient of varia-
bility was the highest in 40 krad of

gamma and 0.07% concentration of
dES.

Other odd types of mutants such as
wrinkle leaved mutant in 0.04% con-
centration of dES, fasiated seediing in
0.09% concentration of dES and bushy
dwarf mutant in 60 krad of gamma rays
treatment were also observed in very
low frequency,

Judged from the comparative eff-
ects of gamma and dES on chlorophyli
and viable mutants, the present study
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has brought out that the effect through
the gamma rays in enhancing the varia-
bility for quantitative economic attribu-
tes in Bhendi.is more than dES.
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