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compared to the other higher evolved species. The
preferential sclection of homorepeats of certain aming
acids in protcins of diferent species is 8 reflection of the
mechanisms (o achieve functional and structural versatlity
by proteins in the course of evolulion. As the database
analysed is large, we belicve that the percentage frequency
results will not be biased by multiple entries of single
protcins. A similar trend of homorepeat frequency can be
gexpected of more exhaustive forthcoming data as the
pumber of sampling points analysed 1s quite large.
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v-Rays- and EMS-induced leaf mutants
in mung bean (Vigna radiata (L)
Wilczek)
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Department of Plant Sciences, Rohilkhand University, Bareilly 243 005,
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A few pentafoliate and tetrafoliate mutants were
isolated from the <y-rays and EMS-treated M,
population. These mutants showed a sigmficant
increase in dry matter production, total chlorophyll
contents and yield compared to their parents in M; and
M, goucrations.

THE role of mutation breeding in the induction of leaf
mutants of agronomic interest is well established!. Being
easily discernible and stable phenotypes, the leaf mutants
offer intercsting experimental material. In a short-duration
crop such as mung bean, it is important that the leaf area
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should expand and reach its optimal level as rapidly as
possible for maximum interception of the incident light.
Earlier studies indicate that the number of pods per plant,
reduction in leaf number per plamt and leaf area, and
insufficient dry-matter production are the principal factors
limiting the yield'2, The present report describes an
attempt fo study the morphological and physiclogical
components of yield in the tetrafoliate and pentafoliate
mutants induced in mung bean ¢cv. PDM-116 and PDM-

11,

Dry seeds of mung bean (Vigna radiata (L) Wilczek) cv.
PDM-116 and PDM-11 obtained from Pulse Directorate,
Kalayanpur, Kanpur, were irradiated with different doses
of y-rays (15, 30 and 45 kR) at the Indian Agricultural
Resecarch Institute, New Delhi, delivered from a source of
““Co and sown in the field. In amnother experiment
presoaked seeds (12 h in distilled water) were treated with
an aqueous solution of chemical mutagen (0.1%, 0.2%,
0.3% ethylmethanesulphonate) for 6 h with intermittent
shaking of the mutagenic solution. After the termination of
chemical treatments, the seeds were washed in running
water and directly sown in the field. Seeds from each M,
plant were collected and sown in the ficld in randomized-
block single-row design to raisc M; generation. The
mutants isolated from M; generation were carried over to
M; generation to study their breeding behaviour and
productivity. The protein content was estimated following
the modified Kjeldhal’'s method® and the chlorophyhi
contents were estimated following Arnon’s method?,

In M, generation, 1.66% and 2.50% tctrafoliate mutants
in varicty PDM-116 and PDM-11, respectively, and 0.83%
pentafoliate mutants in both these varictics were isolated
from the mutagen-treated population. The highest
frequency of induced mutants was reporied in y-Tays-
treated population of both the varieties. It was interesting
to note that the tetrafoliate mutants were recorded from -
rays-treated population and pentafoliate mutants were
recorded from EMS-treated population only.

The leaf characteristics of the mutants and therr
productivity are given in Tables 1 and 2, respectively. In
M, and M, generation, the leaf area increases significantly
in both the mutants along with the dry-matter production
and total chlorophyll contents per plant. The total yield in
the induced mutants was significantly higher, the high-
yield contributing factor being the number of pods per
plant. The protein contents remain unaltered in tetrafoliate
and pentafoliate mutants except in the pentafoliate mutant
isolated from wvariety PDM-116, where a significant
increase was observed in the protein content and the yield.
A similar result of the induction of destrable leaf mutants
by the use of various physical/chemical mutagen in pulses
has been xeported earlier>57, The M, segregation
population of the mutants showed a 3:1 segregating ratio,
confirming that the mutant character is controlled by a
single recessive gene (Table 3).
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Table 1. Leaf charactenistics of mung bean mutants

Frequency No ofleaves  Leafarea Fresh weight Dry weight Chlorophyil
Mutant/control Treatment (%) per plant (cm®) (g/plant} {(g/plant) count {jLg/ml)
M, generation
Variety PLM-116
Tetrafoliate 30 kR y-rays 1 66 i4 70.24 1412 0.48* 2191 72
Pentafoliate 0 2% EMS 023 15 74 46* 1 392 0.68%* 2210 68
Trifoliate {control) — 12 66 39 1.268 g27 2270 40
Variety PDM-11
Tetrafoliate 45 kR y-rays 2 50 I5 54 35¥ 3 205 0.48* 1131.73
Pentafoliate 0.1% EMS 0.83 17 60.99 3368 0.56* 1121.80
Trifoliate (control) — 10 61.35 1382 039 1114 60
M, generation
Variety PDiM-116
Tetrafoliate 21 81.53% 2062 0.62* 2169.82
Pentafoliate 19 86.38* 2.246 G.74* 2197.72
Trifoliate 10 68.39 1 986 .38 2289 88
Variety PDM-11
Tetrafoliate 13 69.12* 1 421 0.48 1118 18
Pentafoliate 15 82.36* 1 928 0.58* 1124 24
Trifoliate 8 62 46 1 124 0.42 1077.90

* Sipnificant at 1%,

Table 2. Gratn yicld, yield components and grain protein per cent in induced mung bean leaf mutants

Frequency 100 seed werght Grain yield
Mutant/control Treatment (%) Pods/ptants per plant (g) per plant {g) Protein per cent
AL, generation
Variety PDM-116
Tetrafohate 30 kR y-rays ] 66 54.0 + 1.64%* 4.09 + 0.280 17.14 £ 1 64** 21 80+ 0.42
Pentafoliate 0.2% EMS 0.83 63.01189* 4100312 1842 £204%* 25.13x072*
Trifoliate {control) — 240x1.13 4180370 913+£0.77 2242+ 0.34
Variety PDM-11
Tetrafoltale 45 kR y-rays 2.50 61 Q% 2 B0%* 301+0.182 17324+ 1 82*% 21.2012 062
Pentafoliate 0.1% EMS 0 83 700+ 2.36%* 31210294 2036 £ 2.19% 21.60+Q 89
Tnfoliate (control) — 2604180 332+0210 1085+ 112 20.82+0137
Mj; generation
Vaniety PDM-116
Tetrafolhate — — 38020 56** 4,12+ 0301 1328+ 1.24%* 2206x ] 08
Pentafoliate — - 5401067 39710320 171421 12** 2642+ 089*
Trilohale (control) — — 180+052 40710318 8261043 2080102
Variety FDM-11
Tetrafoliate — — 7401142+ 314120210 1243 £ 1 O8* 2192112
Pentafolate — — 76011 15%* 3100250 1863 126 24871062
Trifoliate (control) — — 240113 31210220 2681 1.84 21495084

Trymf Wy

* Signilicand at 5%, ** signilicant 4t 1%,
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Table 3. Scgregating pattern of the induced mung bean leaf mutants in M5 generation

Wi —" il il

mpslieeleiv

Total Normal Mutant

Mutant Treatmeni plants planis plants xz value
larety PDM-116

Tetrafoliate 30 kR y-rays 19 15 4 0.103

Pentafoliate 0.2% EMS 20 4 6 (.260
Variety PDM-11

Tetrafoliate 45 kR y-rays 22 15 7 0.480

Pentafohiate 0.1%EMS 20 16 4 0.260

Table value of x? at I degree of freedom and 5% level of sigmficance is 3 841,
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Use of slide agglutination test
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Specific antibody raised against nuclear polyhedrosis
virus (NPV) has been used for the detection of the virus
discase in silkworm. The agglutination reactions were
positive and could be visualized dircctly up to a titre of
antigen 1x10° polyhedra/ml and antiserum 1:2000.

THE agglutination reaction involving clumping of cellular
or particulate antigen by specific antiserum is one of the
earliest immunodiagnostic methods'. Many sophisticated
immunodiagnostic methods have been  developed
subsequently, but these are expensive and require
operational skill, thus limiting the commercial use.

Arakawa? used latex agglutination test for detection of
nuclcar polyhedrosis virus (NPV) in silkworm and
concluded that, particularly for NPV, the test was not as
sensitive as that for other viruses because of low titre of the
antivirus IgG. Slide agglutination test, though less precise,
is more rapid and can be adopted by all, including the
unskilled workers.

In the present study, an atiempt has been made to
standardize a simple shide agglutination test for dctection
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of NPV of silkworm. Early detection of the NPV-induced
disease using this method can be of great help to the
sericulture industry for adopting preventive measures.

Polyhedral particles from the haemolymph of NPV-
infected silkworm larvae were collected by centrifugation
and purified using Percoll towards preparation of inoculum
as immunogen for raising antiserum. Purified polyhedra
(6.0 x 10® polyhedra inclusion bodies per ml (PIB/ml))
suspended in 1 m! of phosphate-buffered saline (PBS) was
emulsified with 1 ml of Freund’s complete adjuvant and
injected intradermally at multiple sit¢s to rabbits, Simlar
injections were given four times at one-week 1ntervals and
the rabbits were bled after seven days of the last injection
for the collection of antiserum.

Slide agglutination test was performed using NPV and
the antiserum. Differcnt amounts of NPV suspended in
PBS, containing 10-10° polyhedra/ml, were allowed to
react with varying dilutions of antiserum (Table 1). 1n
each case 50 pl of NPV suspension was mixed with 50 ul
of antiscrum on a microscopic glass slide for agglutination
reaction. A control where 50 1l of NPV suspension was
mixed with 50 ul of PBS was included in each case. The
slides were tilted to and fro and agglutinations were
visualized (with naked eye) in the form of curdlings within
2-3 min when the reactions were strongly positive
(Figure 1). The curdlings could not be seen in the case of
weakly positive reactions but were visualized under a
microscope (150x).

The agglutination reactions were detected visually by
using antiserum diluted up to 1:2000 for 10° and 10%
polyhedra/ml of antigenic concentrations (Table 1). To
employ this technique for discase detection, the total
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