(B8N 0253 7605

Volume 27, Number 2, July-December 1992

Chief Organ of the Soclety ol Cytolegisis and Geneticists, India

Edilor

B H.M Nijalingappa

Editonal Office P
Department of Botany
Bangalore University

Bangalore-560 056, India.



@ P GENETICISTS, INIMA (FOUNDED 1968
SOCIFTY CYTOLOGISTS AND GEN V)
SOCIET OF

EXECUTIVE COL NOIL VOR o0
QP Mitind
president
7 | L .
Vice-President R oy
M.S. Chennpveeraah
Secretary '
Secrefnries B H M. Nijalingappa. R N. Trivedi
ec
JTmm , D.G. Krishnappn
reasure
G.N_ Bhattacharya, Bir Bahadur, V.R D“_\'Iln\ugzn'

Council Members
A.S. Khalatkar. S.N. Patnaik. M. K. Razdan,

S. Subramanyam, P. Venkat Reddy, ). .8 Yadav
B, H M. Nijalingappa
A.B Prasad, R.P. Roy, Y.S,R K. Sarma, 8,C. Vel

Editor

Editorial Board

The aims and objectives of the society include (a) to provide a common forum for
meeting and exchanging ideas in the field of cytolopy, genetics and evolution among
the scientific workers, (b) to arganise symposia, conferences Lv‘lc. at convenient time
and (c) to bring out a journal of the society, ““The Journal of Cytology and Geneties™

containing reviews, original articles and short reports,

Membership of the society is open to all those interested in the fields of cylology,
genetics and evolution. Members will be entitled to 4capy of the journal and all other
privileges as decided from time to time by the exccutive council and the general hody.
Membership fee falls due every year in January. Papers for publication in the journa)
are accepted from members of the society only. Contact the Secretary for enrolment
proforma, regulations, subscriptions etc. All payments of the society membership are
to be made to the TREASURER in the form of bank draft on/y.

EDITOR SECRETARY TREASURER
Prof.M.S. Chennaveeraiah Prof. D.G.Krishnappa
No.9, Byrasandra Main Road Department of Botany
First Block East, Jayanagar Bangalore University
Bangalore 560 011, India Bangalore-560 056, India

Prof.B.H.M. Nijalingappa
Department of Botany
Bangalore University
Bangalore 560 056, India

The journal is meant for circulation to the members of the Society of Cytologists and Geneticists,
India and to the institutional subscribers. All articles included in this issue of the journal have
been reviewed by the referees, However, the opinions expressed by the authors are their own and the
editor does not baar any responsibility on this account.

1 Cytol. Genet. 27 97.102 (1992)

LEFFECTS OF CESIUM CHLORIDE ON CHROMOSOMES AND CELL DIVISION
IN TRIGONLELLA FOENUM-GRALCUM L,
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Centre of Advanced Study in Cell and Chromosonie Research, Department uf Bolany .
University of Caleutta, 35, Ballygunge Circular Road, Celeurta 700 019

(Received 5 March 1992, accepted 30 fune 1992)

SUMMARY

Cesium chloride was lfound to be eytotoxic on seeds of Trigonello foenum-graeciunm
following acute exposure in vivo, The end points screened were mitotic index and fre-
quencies of aberrant cells. The number of aberrant cells was directly proportional to
the dosage used and the period of exposure. The frequency was reduced in seeds exposed
to lower concentrations on being trapsferred to cesium-free medium for recovery, The
effects on mitotic index was varlable, lower concentrations being weakly mitogenic and
higher ones being mitostatic.

Key Words : Cesium toxicity, chronosomal aberrations, cell division, metal
toxicity,

INTRODUCTION

The most important reason for interest in cesium (Cs) toxicity is that

Cs is an industrially important clement and is being increasingly used in different.
industries. In addition, it closely resembles the biologically active alkali earth
metals, sodium (Na), potassium (K) and lithium (L1). Cs is present in air (Dittrich
& Cothern 1975), soil (Bertrand & Bertrand 1952, Wallace et al.  1982) and water
(Ehmann 1986, Folsom et al. 1964) in various concentrations permitting an efficie
transfer through the soil-plant-food chain to the human system.

%

Physiological effects and toxicity, following exposure to Cs has been obse:
in lower organisms and plants (Chang 1986, Kordan 1987a,b, Nagata 1988; Ta
et al. 1986, Viasyuk et al. 1970). The cffect of Cs is pronounced on chiorophyl
synthesis and activity of certain enzymes (Marschner 1965, Rotfarb et al. 1970)
No information is, however, available on the effects of Cson plant cell division.

The present investigation was undertaken to study the effects of Aac}lfe 2
exposure o cesium chloride (CsCl) on chromosomes and cell division on se

of Trigonella foenum-graecum.

MATERIAL AND METHODS Be

CsCl (Molecular weight 168-36, Sisco ]aboratyoryv India) was d'lssoly

glass distilled water to give concentrations of 10, 100 and 1000 ppm. ngsl
Trigonella foenum-graecum were procured from the local market in bulk quaqhty.
The seeds were soaked in different concentrations of the salt for 24 h. As no
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data are available on the cylotoxicity of the metal on  plant systems, nevc:rnl ;
trials have been carried out for determining the mmlmm“m;q'1"“';21,:"":;:::?‘? - e i A e b,iﬂ! .u,w.d ‘9’ .
used. Control sets were maintained for cach concentration r-d ul U sed. by cell death at 72h. The mitotic ind;
After 24 h, all seeds from each set was thoroughly washed in distilled waier plmma lfdutdd with tho, tag Towte, Goiss
and transferred to Knop’s nutrient medium for recovery. Subscquently, from each [ n .
set, 10 root (ips in cach, were excised after 24, 48 72,96 and 120 I of recovery, Root

tips were fixed for an hour and a half in 12 aceli¢- —ethanal. kept for 2-3 min
in 457 gcetic acid, stained in 2% aceto-orceiniIN HCl mixture (9:1) and
squashed in 45% acetic acid (Sharma & Sharma 1980).

About 5000 cells were scored lor treatment and each recovery period per 73
concentration. The number of dividing cells were recorded and the mitotic !
index (MI) was calculated. i

(in hours) cells ("

Direct

24 5.86

The abnormalities observed in dividing cells | m.-rc ar 3 cntugn_ es
: were expr 1 as per ge of total cells scorsd (5000) : Group I: effi

((a‘qi\’i-ndlu disturbances, such as laggards, mult.polarity, sti R“‘;‘;"“" after .
‘separation, group Il: effects on chromosomes, such as bual&s and 3

~and group III: Jethality as shown by pycnosis and gross pulverisation 48 : 5.76

RESULTS AND DISCUSSION

S Bffer«iﬁ of acute treatment ‘
 On frequency of dividing cells (M ]) : The effect of CsCl on M1 was mitostatic
e highel' concentrations and mitogenic at the lower concentration and dire
"!we,d to the concentration used. The higher two doses reduced MI mgmfmank
r treatment for 24 h. The lowest dosc increased the mitotic index, th
ot to a significant level. The enhancement of mtotic index at lower con
nns bas ‘been recorded earlier for other metals as well (Sharma & 'l‘alu
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Cs has boen recorded in different orga
ct al. 1986), fungi (Sceger & Schwein-Sha
Atmormalities (%) ; 1987). i 3 ST

Table 1+ Contd. : =
Seeds seaked in 100 ppm CsCl ooy

Fotal abnorma!

Duration T i 1 11 The present data |
(in hours) S e e e seeds, the degree of cffe
R R By Return to the normal staf
szc.: s 15.2% 13.4 0.4 :
Recovery ufter 1.2 02
26" 5
3 3.6* 12, =
:s 3.5° LA 10: i
» 37 155 - ;
3 9 bR
96 37 10 0° o & The author is grateful to CSIR, New Delhi
120 4.0 9.6* : to Prof. A.K. Sharma, Centre of Advanced Study
Research, Department of Botany, University ‘of Calecu
: uragement. (SRS >
Sceds soaked in 1000 ppm CsC :

Duration Total abrormal

(in hours) M) cells (%) I
; - Durect :
e 24 2.8% 21 0% 18.0 : < DG

Recovery after
) R 0l
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DISCUSSION

RESULTS AND
melosis in gamma ray und EMS

¢ da rom H C ) during

The data on chromosomal behaviour g il

induced M, populations of rye (2x), wheat (4x, 6x) and (ritic ale (dx, 6x) are
) puls 4 £

S € I able n epresentative cyto A onfig flons 1N various
€ e tological configurs :
presented Table 1 and the represes

£ T 1 © suggest =

ire 8 Figs. 1-18

enotypes were shown in Figs. | 4 d ; {
lghll irrespective of the type of mutagen ither individually or in combination,
l 5 rod bivalents, umvalents, lngging chromosomes,

J "~ quadrivalents, e
L::dgr::_ar;’r;:vijuci:lsmancfl micronuclel were inere ~tun)ll(.mllv. u\'v.‘rl 'cnnémll.‘ W!ch
mean values of ring bivalents and chiasma were decreased significantly ydo 0?'0“’
abnormalities like quadrivalents, univalents, )uggulrd‘_ !,\r»dgcﬁ, fr‘!gmcnvls an .m;c.m..
nuclei were completely absent in controlied materials of rye and wheat while in lru}.
cales very small frequency of univalents, and micronuclei could be Dotlcc.d in
} the meiotic

untreated control. Howcever, within the individual mulngcmc‘lrcalm_cnls,
dose/duration of mutagen. The

ased

irregularities were increased with increase . oo} : LI
ents produced more cytological irregularities relative to individual

combigation treatm 1 ; 1
treatments. Within the combination treatment, in terms of cytological irregular-
ities gemotypic variation was noticed. The mean values of quadrivalents were high
tments of 20 kRx10 h in 4x and 6x wheats while in rye and

in combination trea ¢
i nts were more in 25 KR %8 h treatment

triticales, the mean values of quadrivale .
followed by 20 kR+10h and IS kR+12 h treatments. However, in all the geno-
other meiotic irregularities like univalents. laggards, bridges, fragments and

types,
v the dose of gamma rays. Such a

micronuclei had a lincar relationship with
linear relationship between mutagenic dose/duration and the frcguany of various
cytological aberrations including translocations were noticed earlier in a number
of cercal crops like barley (O'Mara 1987, Reddy et al.  1991a,b, Vazquez &
Sanchez-Monge 1987, Swaminathan et al. 1962, Prina et al. 1986), rice (Reddi
and Reddi 1985, Ramakrishna et al. 1989), rye (Singh & Khanna 1988, Rogalska
& Darbrowski 1981), and wheat and f(riticales (Singh & Singh 1989, Sham Rao
& Sears 1964, Singh & Khanna 1988, Swaminathan et al. 1962, Reddy et al.
1991b, Pushpalatha et al. 1992). The mean values of various chromosomal irregula-
rities noticed in the combined treatments were less than that of total frequency of
chromosomal aberrations produced individually by gamma rays and EMS, thereby
suggesting a ‘less than additive’ effect. However, chemicals like dES was shown
to produce synergistic effect on chromosomal fragments in barley, when coupled
with X-rays (Nilan et al. 1962). Among individual treatments, cytological
abnormalities were more in gamma ray trealments as compared to EMS treatments.
These results, therefore, support the view that gamma rays either alone o
in combination with EMS produce more chromosomal rearrangements and chemica
mutagens cause the other types of mutations. However, in the present study, th
various cytological abnormalities were considerably higher in combined treatment:
as compared to individual treatments of gamma rays, indicating that EMS

~ is capable of causing chromosomul aberrations.

Figs. 1-9 : 1-2. Tetraploid wheat (21=28), 1, Diakinesis, 2, MT wi i i
2. T i et with 2 rod and 12 ring bivalents,
?-5. T;lmplmc‘l triticale (21=28), 3, MI with 4 rod and 10 ring bivalents, 4, MI with a quad‘:"i‘v:-
bifn!i » Al with a laggard, 6-9'. }lye .(2n=l4), 6, MI with a quadrivalent, onerod and 4 ring
ivalents, 7, AI with perfect disjunction, 8, AI with univalents in dividing, 9, AI with laggards.
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10, MI with 21 ring bivalents.

12, Al with univalents in dividing.

10-12, Hexaploid wheat (2rn=42).
quadrivalent, 3 rod and 16 ring bivalents.

triticale (2n=42).

Figs. 10-18 :
s,

14, MI with 4 rod 17 ring bivalents.

13, MI with 4 rod and 21 ring bivaleuts.

Diakinesis with a quadrivalent.

17, Al showing univalents in

16, Al with late disjunction.

18, Al with a bridge.

division.
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INDUCED DESYNAPSIS IN CLITORIA BIFLORA DALZ.
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Cellular and Maolceular

SUMMARY
Three desynaptic plants (D,I. Ds,. Dsg) in Clitaria biflora Dalz  were
isolated in the M, of either combined (post-irradiation) treatment of 25 kR +0.15%
NMU (Dsy) or 40 KR+0,15% NMU (Ds,) or !rnpn the seceds irradiated with 40
kR gamma rays (Ds,) The average number of univalents per cell ranged from 9.6
. The variation in the mean number of univalents in Ds,, D,

in Ds; o 12,8 in Ds, v |
possibly polygenic control of synapsis. The univalent

and Ds is indicative of Y T
frequoncy per cell in M, plants of Ds; and Dsg was relatively less, possibly due

to changed environment.

Key Words : Desynapsis, asynapsis, Clitoria hiflora.

INTRODUCTION

The study of homologous chromosome pairing at zygotene followed by crossing
over at late pachytene had been a popular subject of study. Mutations in the genes
governing coordinated meiotic systems or drastic change in the cxternal factors
like temperature, water and nutrition may lead the course of meiosis to deviate
in various ways. Therefore, cither mutations in such genes or drastic fluctuations
in the cxternal factors have been brought about artificially with a view to study
their consequent impact on chromosome pairing. The homologous chromosomes
ay fail (o pair at zygotene (asynapsis) or else, fall apart after pairing due to
failure of subsequent chiasma formation (desynapsis). Since resultant observation
in asynapsis as well as desynapsis is varying number of univalents at late
prophase I and metaphase 1, the clear demarcation between both the phenomena
can only be carried out by studying pachytene which is not amenable in ‘most

of the plants due to technical difficultics (Gottschalk & Kaul 1980 a, b).

The following study is about 3 desynaptic lines (Ds;, Ds,, Ds;) isolated in
the mutant population of C. biflora (Leguminosae).

MATERIAL AND METHODS

biflora was exposcd

A pure lot of air dried seeds (4.5% meisture) of C.
seeds in

to 5, 10, 15, 20, 25, 30, 35, 40, 50. 60, and 70 kR gamma rays (15
each dose) at National Botanical Research Institute, Lucknow. After irradiation,

*Plant Breeding and Genetics, Central Tasar Research & Training Institute, Piska Nagri.

Ranchi 835 303
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24 b weds euch, expossd ‘Go 10, 20, 35, 30, 35, 40, 30, 60 and 76
were immersed (post-breadiation) in 0.19% squeous solutics of sadinm sride,
methane sulphorate, Eikyle methane sulphonste gnd Nitroe mEthylewen
with intermittent shaking for 9B The seeds were subseqsentiy washed
1ap water for 24 h and sown in pots. The remaining 2

il the 15 seeds of § kR dpse were dipsetly sown in poix, For
flwer buds fxed overnight In 1:3 tmnol were equashed in 1% =

‘w .‘m” =4 ) >
Post-irradiation treatment with Naz, MM8 or EMS was met with
lethality o8 o seed germination was recorded in thews fremtments.  Likeoris
beyond 40 kR dose of pamma rays u'so the germination s well as survival percentage
was nil.  Three desynoptic lines were lsofated in the mutation populaiion. e yvat
ions recorded on type. avernge and range of associations have
Tables | and 2. s |
This mutant was detected in the combined treatment of
NMU. Five of 8 plants obiained from the same

the

Ten

Dy,
ruys +0.15%
diploids. ;
The Ds, plant was characierized by the
eells The average number of ascociations per ccll
range being 0--5 and 4—14, respeetiv
resolved into 0.08 ring and 2.1 rod
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nin the control was cqu . cells and in 28.,56%
r uncqual (8:6) or 12 univalents/bivalents were ge

lag behind. The pallen sainability in Ds, Wwas 28% as compnr:d 6(°
the control plants: The seed set never exceeded 1/pod 08 against 4—6 sc
in the control and in all, 4seeds were collected from PS. mutant. All th

seeds collected from Ds, were sown for Ms gcnctmt'mn and of t!mne,
 meiotically analysed. The average number of assncmtlc.ms pc; cell in M
was 4.98q; + 4-021 and the bivalents resolved into 3,18 ring and 1.8 rod bi
he reasons unknow

i bivalents for t
(Fig. 4 A few PMCs had very small g ’
stainable pollen showed marked improvement from 28% in M; to 50% i

The average number of seeds/pod and pods/plant also showed upward tre;
| and 4 in M, to 1.5 and 14 in My, respectively.
ceds irradiated with 40 kR

rmal of Cytology & Gen
Srivast

120 Jou

al (7:7) in 71.42%
All

stainab Jity incrensed fro

distribotio
distribution was eithe

cted from Mg.

The desynaptic or asynapti
only after pachytene analysi
observed, even pachytene analysi:
desynaplic naturc of
pachytenc studics the pri
desynaptic lines (Ds;
“bivalents ‘would ten
not govern
interrupted as soon
rod bivalents with mos
as univalents when chiasmat

of the s

Dsy . This plant was isolated in M,
tly terminal chiasmata

a werc not formed-

rays.

The average number of associations per cell was 0.6;; + 12.8;. The bi
bivalents, range being 0-2 and 0-3 resp

resolved into 0.22 ring and 0.38 rod

(Fig. 5). Number of chiasmata ranged from 0—4, mean being 0.75 (termis
fficient of 1.0.

se 1 had equal (7:7) distribution in 50% ol
ents in another 50% of cells
total seed sterile (Table 1)
t-ircadinted (40kR +0.15%

Besides being found spontancously, syna
amma or X-rays (Martini & Bozzini

o

by & !
& Baquar 1971, Singh et al. 1977),

1974, Tyagi & Das 1975, Singh et
physical and chem 4| tagen

giving termin alization coe

The cells at anapha
unequal (8:6, 9:5) or lagging univalents/bival
stainability was only 20% and the plant was
Ds : The plant was detected in M; of pos

treatment.

The average number of associations pe
- were rod ‘bivalents (Figs. 6,7). The rang
(terminalized), giving terminalization coefl

At anaphase I, 60% of ¢

~ had either unequal distributio
gging behind. The pollen stain
collected from the t
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‘quadrivalents than larger chromosomes in

but C. ternarca cv. white were total seed steril
area in the tetraploid C. (ernatea cv. whi
observed in the diploid progenitor,
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Bulotetrapioids were of bigger size and their lostre poviod wat prolongsd b
In C. 1rernotea cv. white, the samber of Mewerz pee axil Inereased from g
te 14 in syntheric tetrapleddn. The  enlehiter aplcids of all the a calg
C. térnatva were clenriy much betler srsamenialy than their consorponding iy

Cytatogy

C. bifiora  In thr diploid, the most commnn associnlion: envountered
€36%) and G142y (36%), followed by Sy + & in JR% of celis (Figs 1-3).
average there wers 6.0%, ned ) K8y per cefl. The bivalents resolved into 3.4 5
and 2.6 rod bivalears. The ¢hiasma frequency war 9.6 per eell .

In the 2 autotetrapleids (Figs 4-8), the meas number of bivslents
{5 45) wan uppreciably higher than thow of guadrivalents (2.96) and
0 7&), range being 1-10, 2.5 and 0-1 respectively. The mean nember of yn
(4.72) wax sluo quite bigh. Most of the multivalenis were either of ring
fype.  The average number of sesocintions per c2fl was 296, + O,IG".‘H!AII
The range of chissmota was 10-27, mean being 19.72, out of which 192§
terminalized. giving terminalization coefficient of 0.98. Only 40%; of cells at a
I exhibired cqual (14:14) disiribution of chromosomes. Th's was folly
unegusl (15:13, J6:12) distribution in 360 per eent of czlls. The remaintp
of celis had either 2-3 univalents or a bivalent lagging behind, Annpluu
telophase 11 were highly irregular and all the cells analysed had
4 poles,

was 0.03;v+ 7864021, The bivalents resolved into 5.04 ring and 2
The mean number of chiasma per cell was ISJG

The 5 colchitetraploid planis were whnmrim by the presen
valerts, bivalents and univalents and the range of hexavalent
mvﬂmm. bivalents -nd umva!:ms was O»L.M 03, 2-14 and Dﬂl :
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Figs. 9-15: 9-12, 15. C. ternateacv. violet. 9,10. Diploid, MI (8i1). 11,12. Autotetra
11, MI (41v+8i1) 12, MI (iv+911 +21 ) 15.AI(16:16). 13, 14. C. fernatea cv. white
C1, MI(drv+1in-+6n +1r) 14, Grv+9u+21) @l X 1330).

Journal of Cylology & Genetics Yolume 27 11992 129
In comparison (o Cq plants the 2 C, plunts showed a shight yne easc in the
menn nuwnber of quadrivalents and trivalents, Further, due to high frequency of

univalents per cell there was apprecinble decrease in mean number of bivalents.
3.5y + 0Tk + 591y +

Ihe average number of nssociations per cell was ;
4,03, range being 0-5, 0-3, 0-12 and 0-11 respectively (Figs. 13, 14), T'}?e ring
and chain quadrivalents predominated over other configurations. While the

drivalents, the triva—~

quadrivalents (3.5) resolved into 1 5 larger and 2.0 smaller qua
lents (0.71) resolved into 0.4 big and 0 31 small trivalents indicating thereby that

smaller chromosomes in the complement arc slightly more favoured in the multivalznt
formation. The number of chiasmata ranged from 16-29, mean being,23.0% out of
which 22.35 were terminalized giving terminalization coefficient of 0.97, Majority
of cells (55%) at anaphase J had equal (16:16) distribution of chromosomes.

The root tip celis of one of 10 secds collected from C, plants had 26
instead of 32 chromosomes. The 26 chromosomes resolved into 8 groups of 2 or
4 chromosomes each, The other 9 sceds had 32 chromosomes which resolved

into 8 groups of 4 chromosomes each.
. The diploid had 8y in all the cells analysed (Figs. 9,
csolved int© 5,46 ring and 2,54 rod bivalents. The

13.6.

¢ . ternatea cv. violet
10). The bivalents on the average r
mean chiusma frequency per cell was

The average number of associations per cell in the 2 tetraploids was 0-16 1y
+ 002y +3.2¢y 40 39 +7.87 (1+1.1;, range being 0-2, 0-1, 0-6, 0-4, 3-12 and
0-6, respectively (Figs. 11,12). The ring and chain quadrivalents outnmbered
other types of configurations. Number of chiasmata ranged from 18-31, mcan being
251, out of which 23.97 were terminalized giving terminalization cozffient of 0 96.
Majority (55%) of the cells at anapahase [ were characterized by the presence
of uncqual (14:18, 15:17, 13:19) distribution of chromosomes, followed by equal
(16:16, Fig. 15) distribution of chromosomes in 459, of cells.

C. ternatea cv. sutton : In the diploid, majority (76-66%) of the cells were
characterized by 8, (Fig. 16) followed by 711+21y in 23.34% of cells. The bivalents
on the average resolved into 5.47 ring and 2.3 rod bivalents per cell. The mean
chiasma frequency per cell was 14.32. 3 ! i

In the 2 colchitetraploids, bivalents (8.0) outnumbered other associations.
The average number of associations per cell was .3:'04‘“ ‘O;.‘i!m-b_-&-0u+2.94l P4
range being 0-6, 0-2, 4-14 and 0-9 respectively (Figs. 17, 18). The ring and chain
quadrivalents predominated over other types of configurations. The number of
chiasmata ranged from 12-29, mean bein, /, out h 20. ere terminalized
gwing terminalization coefficient of 0.94. Atanaphase I as many as 60 per centof
cells had either unequal (18:14, 17:15, 19:13) distribution of chromosomes or the
abnoimalty was due to lagging of 4 chromosomes. -




140 Foruir . J
| & var. pleniflora 1. f lora Ih diplotd had By in iy, Stivantava & Roin ; Induced tewraploidy in Clilorie
194.23%) l Fp 19). The main ng He hed 2 b valenrg l)legd
normal § hivalenis Ived on the avernge ‘nto 6.44 ring and 156‘1
bivalents The asmn b i per cell was 14,32
The colehitetraplosd plant had an the average 435,440 4’,“| "2“*2@}
per cell, range being 2.6, 0-2 210 and ©O-8 respoer vel I he quadrivgles
(4 33) resolved mto 198 larger and 2.17 smaller <ized quadeivelents,  The aVerg
fregquency of smaller {(1.21) and larger (1.21) trn Jents  was, however, eqiik]
Thus the awerage frequency of samall mulivalents, as in C. fernafen cv, White

vus higher than that of bigger multivalenrs (Figs. 21-11) The ring and chain quadyy
lents vutnumbered other types of conligurations. The oumber of chinsmata ranged fp
19-31, mean being 1665, out of which 1541 were terminalized giving l(‘rminﬂ]izﬂu

coeft cient of 1.95 A« in C rernatea cv. violet and C. ternares cv. cutton, majoy

(619%) of the cclls st anaphase | had absormalitics either due to wnequal (7

distribution or lagping bivalents/umvalents

Pollen stainability
The change in the ploidy level from diploid to autotetraploid was accompanj
stainability from 31.0 to 16 3, 86.1 10 71.0, 91.1 1o 48 15 85[

by decrease in pollen
white, C. ternatea cv, Vl‘oi

52.1 and 65.1 to 55.1 in C. biflora, C. ternaica cv
C. terngtea cv. sutton and C. rernatea var pleniflora . pleniflora relpacti
(Table 1). The C, plants in C. rernatea cv. white did not show any appreciable chn

in tbe pollen stainability.

Seed set

Partial seed sct was noticed only in C. rernatea cv. white. The number of g
per pod in Cp and C, plants of C. rernatea cv. white ranged from 0-1, In all, 2]
were collected from from Cp and C; plants. The autotetraplo'ds of C. by
C. ternatea cv. viclet, C. ternarea cv. sutton and C. rernatea var. plenifiora f. p[q /

were tota] seed sterile (Table 1).

Nuclear DNA and chromatin area

As expected, the 2C DNA (9.83 pg) and chromatin arca (81.8 arb. un’ts)
in Co generation of C. rernatea cv. white were almost double to their corresp
values in the diploids (4.84 pg., 44.12 arb. units) with no appreciable change

density.

Figs. 16-23;: 16-18. C.ternatea cv. sutton. 16. Diploid. M1 (811). 17,18. Autotet|
MT (31py+251+61-+21) 18, MI(2ry+7114:105) 19-23. C, ternatea var. pknlf/pra
19. Diploid MI (811). 20-23, Autoteraploid. 20, MI(G3rv+10m), 2I, v+
MIrdiv+ n8) 23. AI(16:16). (all X1330.)
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It is concluded that the differentinl behaviour of colchiploids
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in pots and on maoist filter paper For eolchicinizetion seed treatmenty, CUlM(;

and cotyledonary leaves immersion methods wore employed as  detaifeqd tlve
tlower bods [xed vy

stava & Raioa 1981). For merauc analys)s

(1:3) wore squashed in 1

{Sriva
acelic-ethanoe! yeet ouar mne

OBSERVATIONS
only 2 out of 20 secdlings treafed, or

Colchteinizgntion was soccessful in
one (C,) was mormal bebaving as colehuciraploid and the other one (C,D5.)
desvnaptic n behaviouwr. The Ds, plant was raised fiom a seed coliected

colchioctoploid plant due to reversion. Al other plants (4) raised from (hs
collected from the same octoploid plant, were normul tetraplods. Al morpho|y
features except the plant height were similar in Co and CgDs, plants. The o
(60 ems. ) was taller by 25 cm. On the contrary, the Ds, and other 4 ‘revery §
retraploids were sumifar in all morphological featores.

Cyrology

The chromoesome namber 1n Tephrosia purpurea is 2x=22 and 4x=4qq
diploid plants exhbited 115 at metaphase 1. Meiotic behaviour in boh
CoDs; was exactly the sam:. The average number ol associations per
3131y +067 0y +13.95 +1.67  their range being 1-5, 0-2, 8-20 and 0-4, regpe
suitable environmental conditions of

Thus CyDs; behaved like €, when
temperature and 70-80% bumidity were available (Figs. 1-5). The diff
chromosome synapsis was expressed when temperature (10-15°C) and

mean number of nnsocmtin s

(40-50%,) were relatively much low. The
suitable climatic con

plant malched entirely with the analvsis during
CyDs,;, however, the average number of univalents per cell rose from
32.16, their range being 0-44 (Figs. 6-11). Nine out of 30 cells anal
complete failure (441 ) of pairing. The average number of associati
0.47;v +0.1xmy +4.83 11 +32.16;. their range being 0-5, 0-1, 0-15 a
respectively. Under favourable climate, the mecan number of chiasmata
CoDs, was 31.76, their range being 25-42, out of ‘which 31.6 wcre te
giving terminalization coefficient of 0.99. The corresponding vkh;e
under low temperature and humidity were 10.76. 0 38, 10.64 and
plant however, exhibited the same chiasmatic behaviour. Under favo
out of the 20 cells analysed in CgDs, 11 had equal (22:22) d
chromosomes followed by wunequal 23:21, 20:24 distribution
the remmmng 5 cells lorz chromnsomes wure seen to lng beh

was again analysed under low tempeuturc and humidity, i
: davuuon from the above data (an !2) i
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Figs. 1-12 : Male mei
(all x 1330). 1-3. MI
3, Siv+10n+41 , 4-5. MI i
in CoDs; showing 44y,
12. A lin CoDs) with
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mean number of
and 0-4,

Figs. 13-18 : 13-18. Male iosis in

with 441,

During cold weather, the
in 10 out of 20 cells (Fips.
10 +241 and 9y 4260 0 2, 4 and
altogether absent

Journal of Cytolapy & Crenehics

The mean oumber
range being 0-14 and 16-44, respectively. For 2 other normal tetraploids
associations was 0.29v + 21,221y 40 39, range being 0-2, 1oz
respectively Interestingly, when Ds, was analysed on the onsey
favourable weather. it behaved like a normal tetraploid. During cold weal

Valmue 17 (1992)

D5, plant exhibited tatal failure of p"‘if‘!ng“'
13-17). The remaining 10 cells had 14y,

4 cells, respectively Quadrivalenys

Y

17. A I with 25 : 19 distribution,

ptic ploid (Ds1) 7. purpurea, 13-16. M I
18. A I showing 4 lagging univalents.

+

of associations per cell was 5.2,,*33 )

Srivastava & Raina® Synaplic mutants in Tephrosia 119

| of chiasmata in Dsi ranged from 0-23, their mean being 8 out of
“”””"7‘7 were  terminalized giving terminalization coefficient of 098, The
which 70 X alues for other tetraploids were 3072, 49,06, 2554 and 032,
L”““p“”.‘, tN;nc (45%,) out of 20 cells in Dgy had equal distribntion at anaphase
reapebiaid 11 (1515“1,; cells had cither unequal (23 : 21) distribution or 1-4
found to lag behind (Fig. 18). Some cells, where chromasome
be counted at the poles, had 1 or 2 precociously dividing
mal tetraploids had equal distribution in all the ecelfs analysed.

|, The remaining
univalents were
pumber could not
univalents. The nor

Pollen stainability
The percentage of po
but during cold weather, t

Ilen stainability was same (70%) in boih Cy; and CoDsi,
he latter showed a decrease of 109 stainability.
Compared to normal tetraploids (95%) the pollen stainability in Ds; was
709, during cold weather.

Seed set
Both C, and CoDs; were partial seed fertile (1-5 sced/pod). During cold
weather, although partial seed fertility was maintained in Cq plant, the CyDs;

plant was total seed sterile-

The average number of secds sct per pod in Ds; was 3 during cold weather
which increased to normal 5 upder favourable weather,

DISCUSSION

The spontaneous occurrence of asynapsis and desynapsis as mentioned earlier
has been reported in a large number of plants. Besides being found spontancously
it has also been induced by physical and chemical mutagens (Gottschalk & Kaul
1980 a, b). In the present investigation synaptic mutants were detected among
colchitetraploids (Cp) and ‘revert back’ tetraplo'ds raised as C; plants from the
sceds collected from a colchioctoploid (Co) plant of T. purpurea. Since both Ds;
and C¢Ds; mutants were recovered following colchicine treatment and not in
natural populations, one could infer that they are colchicine induced as stray
reports indicate that alkaloid colchicine besides being a classic mitotic inhibitor
may act as mutagenic agent also (Eigsti & Dustin 1955). It is reported to induce
chromosome/chromatid breaks (Soriano 1957) and also inhibit DNA synthesis (Ilan
& Quastel 1966). A perusal of literature rcveals that colchicine might reduce
pairing to some degree (Sybenga 1972) but not to the extent found in the present
material. As the CoDs; mutant appeared as the only whole plant mutant in Cq
generation therc is also reason to belicve that it might not have been induced
by the colchicine treatment but “occurred in the material as the spontancous
mutation arisen in an carlier generation at diploid level. To ascertain whether
the present mutants are asynaptic or partially so, is rather difficult. Complete
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univalent formation in all or majority of the PMCs at post pachytene M!lge.
the present material does not necessarily mean that the plant is asynaptie
partially so in nature. The only reliable evidence should have come from h
pachytene which on technical grounds 1s very difficult to analyse in T"P"ra;i
In the absence of such studies the present mutants are tentatively dcsxgnnted
have in fact turned out fo a

of supposed asynaptics

some
(Celarier 1955).

desynaptic as cases
desynaptics after pachytene studics

Various causes such as drastic temperature fluctuations, ageing, W“‘"Conlen
loss of chromosome pair, structurg] an

humidity, conditions, apomixis,
interspecific and intergeneric hybrids an

numerical changes of chromosomes,
above all gene mutation (Gottschalk & Kaul a, b, Sybenga i972) have been SUggesiey.

sotl

for causing desynapsis/asynapsis.

Under the environmental stress all the plants raised following colchicinizag
in the present case should have behaved in a similar way, but that was not gq
Some plants exhibited normal synapsis of chromosomes while others (Ds; and C,Dg;y ,

causes listed above, therefore, genetic control see i
to be responsible for the abnormal behaviour. In fact, recent investigations, h“>
clearly demonstrated that like several other events in meiosis, chromosome pairj
and subsequent chiasma formaticn also are controlled by genes at differe
stages of meiosis (Celarier 1955, Ahloowalia 1969a, Sajodin 1970). Barring Cre
(Hollingshead 1930) where monofactorial dominant inheritance has been obsery
most of the mutants have been found to exhibit monogenic recessive inheritan

did not. Among the various

1971, Lakshmi et al. 1979). Some plants are known to have desynapsis/asynq,
controlled by more than 2 non-allelic recessive genes (Gottschalk 1973). 1In g
absence of data regarding segregation pattern in the present mutants noth
can be said about the number of gene/genes controlling desynapsis. In ]
autotetraploid C,Ds, mutant the desynapsis was expressed by reduced multiva)
bivalent frequency and increased univalent frequency. In comparison, ot
autotetraploid (Cp) from the same lot exhibited normal meiosis and were |
desynaptic  This significant difference between the tctraploids could be attri
to genic differences among the diploids from which tetraploids were de;
because autopolyploids arising from desynaptic diploids are expected to be desyn
as well. The above assumptions regarding causes of desynapsis in Tephros,
in conformity with earlier presumptions derived by present authors (198

desynaptic colchitetraploids of 7. wallichii
The parent of Ds; was a hybrid colchioctaploid (A;A;A;A;A,A,

Srivastava & Raina 1992) and Ds, mutant was recovered from one o
reverted seeds. The remaining 4 did not show desynapsis. It )

Srivastava & Raina . Synaptic mutants in Tephrosia 141
(he seed from which octaploid was produced was heterozygous for desynaptic
(ant and segregation resulted in a mutant plant (Ds;) homozygons for mutant

mu i
(octoploid plants inciuded) does not fall in

genes. As the ratio 4:1or 7:1
monofactorial  segregation it could be presumed that the desynapsis is governed
by more than a pair of allelic genes.

The highest mean frequency of univalents observed in the desynaptic mutants
(Dsy, CoDs1) was found at 10-15°C temperature and 40-50% relative humidity and
observed at 35-40°C temperature and 70-80%

number of associations per cell in Ds; and
C Ds; tallied more or less with their respective non-desynaptic plants, During
cold weather, the mean pumber of wunivalents was 33.6 and 3216 in Ds; and
C,Ds1 respecticely. In comparison, the corresponding values in non desynaptic
planls were 0.38 and 1.67, respectively. Such cytological variation of the mutanis
in different weather is not uncommon (Prakken 1943, Ahloowalia 1969 b). Like
D‘x anb CoDsi of 7. purpurea and earlier reported desynaptics of colchitetraploid
wallichii (Srivastava and Raina 1981), some of the synaptic mutants have normal
chromosomc pairing and chiasma formation at a particular temperature and humidity
(Ahloowalia 1969 b) but show desynapsis under allered temperature and humidity.
The mutant genes are considered to be less buffered against environmental
tuations, than normal genotypes and, therefore, a slight change in the environment

fluctuati
might have pronounced effect on meiotic behaviour (Darlington 1958).

the lowest mean frequency was

relative humidity. In fact, mean
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FEEECT OF RESERPINE ON NUCLEAR MORPHOLOGY AND MITOSIS IN
CYCLOTELLA MENEGHINIANA KUTZ

DANDLA 6. GIRI*®

of Advanced 8iudy in Rofeny. Bunaras Hisdy University, Yarenasi 221 005
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SUMMARY
Ratvalpllia alkalold, reserpine induced distortion in puclear morphology and
the migration of nucleus (o peripheral layer of eytoplasm. Nucleus in 6-80 % of
the cells was affected at various concentrations of the alkaloid ranging from 1 to

I(Jmm‘. Nutrient medium with additional phosphorus cauld revert the effect of
reserpine up (0 3 mm while the effects of 5 and 10 mm alkaloid remained irreversible.

Key Words | Reserpine., mitotoxic, phosphorus
INTRODUCTION
Effect of alkaloids on plants as well as animals and on their cellular

mechanisms revealed that most of the alkaloids regulate cell cycle through various
inhibitory mechanisms such as accumulation of prophase and mectaphase (Sopova
ct al. 1983). depolymerization of mitotic spindles (Borisy et al. 1975), inh'h't'on
of cytokinesis (Encina & Becerra 1986) and protein synthesis (Felipo et al. 1986).
However, such inhibitory mechanisms in algae are poorly understood in comparison
to higher plants (Sarma & Tripathi 1973, Sarma & Chaudhary 1977). Present
paper deals with effects of Rawolphia alkaloid, reserpine on the division process
of a freshwater centric diatom.

MATERIAL AND METHODS
Cyclotella meneghiniana f. unipunciata was grown in Chu-10 medium (Chu
1942) supplemented with D7-micronutrient solution (Arnon et al. 1974) and maintained
in a culture chamber with 2.5 klux light intensity, 25418 temperature and 16:8 h
light and dark periods. Material from 15 day-old fully grown cultures were
concentrated, reinoculated in freshly prepared sterilized Chu-10 medinm and allowed
to grow under standard culture cond. t-ons referred above for 48 h before the execution

of following experiments.

i) Exponentially growing 48 h-old cells of C. meneghiniana f. unipunctaia
were treated with (1.0,2.0,3.0.5.0and 10.0 mM reseripine for various time
periods ranging from 2-12h Cells were washed thoroughly with sterile Chu-10
medium and resuspended in fresh medium devoid of alkaloid. The alga was allowed

*Present address : Central Institute of Freshwater Aquaculture, Kausalyaganga, Bhubaneswar 751 002.
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to grow further upder standard culture gonditron Subsequently

in acetic ~aleshol m xture (1:3) at
injection and squashed in acetocarmine

cells ax referved above wore greated simultaneously Wi‘ﬁ

1) Actively growing
in the presence o 1-10 mM phophorus foy

different concentrations of reserpine
6 h and then squashed as deseribed above

RESULTS AND DISCUSSION

In reserp/ne-treated  cells the nuclens was
shaped siructure occupying peripheral layers of eytoplasm (Fig.
was  affected in 6-8° of cells when subjected to ] 10 mM rescrpine  (realments
respectively
centric (Reimann 1960, Crawford 1973) as well as pennate diatoms (Giri 1989).‘
Retention of nucleus to peripheral layers of
morpholopy as indaced by reserpine
Nuclear rctention could be due (o

min to GO0hin different reserpine concentrations.
pranounced by other plant alkaloids like calfeine and theobromine in Qedogonium
acmandrinm (Sarma & Tripathi 1973) and Sphaeroplea annulina (Sarma & Chaudhary

1977). According to Giri (1989) the inhibition of nuclear migration to central |
region in C. meneghiniana I. wunipunctata was due to affected nucleic acid synthesis i
while distortion in nuclear morphology and peripheral suppression could be due
1o damage of radiating microtubules. Simultaneous addition of reserpine and |

phosphorus in the medium reduced the number of cells with crescent shaped nucle
(Fig.2) and also significantly reduced mitotic delay (Table 2). Effects of 1, 2, and

Figs. 1& 1’: Cyclorella meneghiniana. 1. Cells with peripherally disposed crescent shaped nucls
2. Cells with spherical nuclei showing normal migration to central region prior to mitosis

cells werg fiud‘
I hinterval till 60 h from the time of nlkﬂ]om 4

abserved as shrunken crescent- B
1) Nuclear morphology |

This resulted in mitetic delay of 0.5 to 60 h in alkaloid affecteq
cells (Table 1), Such a type of exceniric nucleus was characieristic of undividing 3

cytoplasm and distortion in it |
indicate mitotoxic nature of this alkaloid, &
affected nucleic ncid synthesis prior to cell
division (Giri 1989) and/or domage of rediating tubules (Wordeman et al. 1986). 3
Either of the 2 mechanisms could have led 1o mitotic delay ranging from 30 |
Mitolic suppression was also ]

Girl |, Reperpine o0 pue)ear norphology
145

\ Effect of reserpine on d Vitlo oces meghintana {, unipincrata.
nE n pre of C‘ynlmlla nn whintan

__ Mitatie atie delay (W) after chemical (reatment (9 1y

Concentration

,~.,m) e 2 1 B 2 12 |
0 0 (0) 0 (0) 0 () 0 (o) 0 10

; (l); (:) 1.2 (4) 2.0(6) 2.0 (6) 20;6)

: 2:0 :('i : 2 (10) 5.4 (15) 54.(15) 5.4115)

; v 5 (13) 8.0 (20) 8.0 (20) 7.0 (207

5 0(9) 9.0 (21) 22.0 (36) 22.0 (36) 22.0136)

10 7.0.(17) 30.0 (40) 60.0 (75) 60.0 (75) m.b (80)

Numhcu in paiantheses indicate % of cells with crescent nuclei

TABLE 2 ; Effect of simultancous addition of 2w g Rae s o 18
process of € mieneghiniana f. unipuncrara

Mitotic delay (h) after 6 h treatment of reserpine

Reserpine Siavt -
oclatien, | Bl T R D e

0 0(0) 0@  0(0) 0(0) 0 (0)

1 2-‘(’6) 1(3) 0(0) 0{0) 0 (0)

2 5.5(15). 3(8) 1(3) 0(0) 0 (0)

3 8 (20) 6(16) 245 (D 1(3) ooy

5 2 (36 @6 8 Qo) 33goy 7 Az gl

0 60 (80) 60 (80) 60 (55) 0 (40) 30 (40) it

Numbers in mri;'tﬁe‘!ei indicate % of cells with shrunken nuclei

3 mM reserplne was successfully reverted by 2, 5, 5 and 10 mM phosp
respectively. However, effects of 5 and 10 mM alkaloid were r:duced partially.
Nuclear morphology in phosphorus protected cells was found to be sph
in controls with normal migration to the central region pri -~ cell
This could be due to complete synthesis of nucleic acids during mlerp
normal functioning of radiating tubules op: f equnl.‘o al rggion S‘npp
tion of additional phosphorus i ed i

inhibition of reserpine from |
ATP-dependent  prerequisi

or mlloSlsz [T




Journa! of Cytology & Geneties Volume 27 (1992)

ACKNOWLKDGMEN‘IS
| am grateful 1o Prol. Y. B. K. Chowdary, H
constant guidance and cnocuragement.

cud, CAS in Bot

REFERENCES

ARNON D I, BERA H, McSWAIN D, TSUIIMOTO Y & WADA K 1974 Photochemica
and components of membrane preparations from blue-green algae 1 Coexistence of two
systems in relation to chlorophyll a and removal of phycocyanin Blochem Blophys 357

BORISY G G, MARCUM J M, OLMSTED J B. MURPHY D B & JHONSON K 1974 Puri
of tubulin and associated high molecular weight proteins from porcine brain and characte

iy 8 of microtuble assembly in vitro Ana N ¥ Acad Sci 253 107-132
> ineral ition of the medium on the growth of

CHU § P 1942 The influence of
algae (1) Metliods and culture media J Ecol 30 284-325
CRAWFORD R M 1973 Protoplasmic ultrastructure of vegeta
-_"rlh\;‘l@]?ﬂi-ﬂﬂ_ 5
© ENCINA C L & BECERRA J 1956 Inhibition of plant &y is by Beryllium and its reversion
;| T v Exp Bor 26 75-80 3 - e .
PORTOLES M, MINANA M & GRISOLIA S 1986 Rats that consume cafl

tive cell of M:_la.vlra'vbrln

11 63-70

 FELIPO °
s and forensic sinif

creased brain protein synthesis Neurochem Res
LB S 1989 Studies on a ny nutritional phys
diaroms Ph D r’rhes‘is Banaras Hindu U

Samastip



Journal of Cytology & Genetics Volime 27 (1992)

MATERIAL AND METHODS

Seeds of Phaseolus vulgaris var, Topcrop having light brown
seeds were obtained from Pocha Sceds, Pune. India, Healthy seeds (139 moj
10, 15, 20 and 25 kR of 90Co gamma rays. Salient features g
handling of irradiated materials have
Four types of mutants viz. dark |

of the mutants have
amount of these 2
content of the mutan

were subjected to S,
variety, mcthod of irradiation and
described carlier (Prasad et al. 1984, 1986).
mottled, deep reddish brown, shining green and pink mottled seed coat e
were isolated from treated population at My gencration. Thesc mutants bred
in M, generation. Data on some important agronomic traits were recorde
field condition at maturity for both My and M generations. Seed protein cor
was determined by multiplying microkjeldahl determined nitrogen of 100 mg
powder with the factor 6.25 (McCkenzie & Heather 1953). The protein cont
expressed 1n terms of mg protein/100 mg seed powder. The albumin and gl
fractions of the protein were assayed alter Lowry et al. (1951) and expres: ?
mg /100 mg seced powder. The protein profile of the mutants and the con
seeds were evaluated by extracting protein from the sced powder in 0.2 M p|
buffer. The polyacrylamide gel eclectrophoresis was carried out by usin
acrylam'de gel (Davies 1964). Protein was separated in anodic system using
glycine buffer pH 8.3. After electrophoresis, the gels were stained in 0.25% aq
solution of comassic brilliant blue and destained in 7% acetic ac'd.

TABLE 1 : Agronomic

G
Mutan{s g gjon

SG M,
M,
DRB M,
Mg
pDBM M,

OBSERVATIONS i
:Morphologicn{ characters, protein content, albumin and g;lub\‘ll‘iﬁ on
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Fig. 1 : Composition of seed protein, albumin and globulin of normal and coat colour mutant
seeds in M, generation of Phaseslus vulgaris var. Top crop

DISCUSSION

The potentialitics of physical and chemical mutagens for inducing var'!ous
types of morphological mutants are well documented (Prasad & Jha 198.9). M|<.;kc
(1970) seggested that if induction of higher protein mutants is assc.Jcmtcd with
morphological changes, screening of protein mutants may be done with ease with-
out performing biochemical analysis of a large number of samples. Seed coat
colour mutants with higher protein bas been reported earlier in black gram
(Bhamburkar & Bhalla 1983) andin P. vulgaris (Prasad 1979, Prasad et al. 1984),
Prasad et al. (1984) emphasized their role as markers for higher protein quantity

and quality. Increase in total seed protein associated with increase in albumin

and globulin content and change in albumin/globulin ratio in the seed coat colour =

mutants as observed in the present investigation suggest that quantitative and

qualitative improvement of seed protein has been achieved. In addition, changes

in the protein profile of the mutants also confirm, the alteration in the polypeptide

composition of the seed protein.
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Fig. 2 : Electrophoretograms of seed protein of normal and coat colour mutants in M

! : 3
generation. A. Control; B. Shiny green; C. Dark reddish brown mottled; D. Dark mottled;
E. Pink mottled. g
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A comparison of the total seed protein, albumin and globulin contents
albumn/globulin ratio and protein profile of the sead coat colour mutants. in
M, generation and their true breeding nature in M, generation clearly ind'cates
that genes responsible for controlling these traits are mutated simultaneously.
The findings suggest that seed coat colour mutations may be considered as
‘morphological markers’ in the breeding experiments aimed to isolate protein
mutants, if not in all the cases but at least in legumes.
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Colonies of  An srephensi were walatained (2 the lalsoratory Ths .‘
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: 100% glacial seetic acid. The stock solution was stored in a cool and d
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OBSERVATIONS

at first pollen mitosis have beeq
examined in 16 populations belonging to 8 species, namely, rf’l.'!lf’l’il‘//flla (n=5;
4 pop ). F. dichoroma (n=10; 3 pop). F. falcara (n=11:1 pop.), F. ferruginea (n=10;

5 =5 7 rularis (n=S5:
3 pop.). F. miliacea (n=>5; 1 pop.), F. ovala (n=>5; 1 pop.), F. quinquangu "/I (n=S5; 2
pop.) and F. tenera (n=20; 1 pop ) (Figs: 1-24) In all these species, the nucleus of
: ! R ' |

the funetional microspore undergoes division as the other three microspores degenc-
rate. the resuit being a pseudomonad characteristic of sedges. Karyotypes have been
studicd from metaphase chromosomes at first pollen mitosis with an advantage of the

presence of a single set of chromosomes making karyotypic analy

Haploid scts of chromosomes as appeared

518 Casy

Photomicrographs showing pollen mitosis in various species of Fimbristylis. 1-4,
Pop. i, iva, ivb and x respectivzly ; 5, F. dichoroma (n=10) Pop. v:
7, F. quinguangularis (n=>5) Pop, v.

Flgs. 1-7 :
F. bisumbellara (n=>5)
F ferruginea (n=10) Pop. i;

RN
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Figs. g-24: Pollen mitosisin Fimbristylls 8-12, F. bisumbellata
yiii and v respectively; 13-15, F. dicholoma (n=10) Po

16. F. falcata (n=11) ; 17-19, F. ferruginea (n=10) Popli:
F. miliacea (n=35) Pop. iii; 21, F. ovata (n=3); 22-23, F. liliinriu‘nn
i and v tespectively ; 24, F. lenera (n=20). S

Data on various Kkaryotyotypic p“mmrﬁé{s'
range of absolute chromosome size, categorisati
are presented in Table 1. A glance on the karyo
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The absence of SAT-chromogomes in F- rlichnmmq. FA' blsumbellata, and F
falcara is 10 contrast to the observations of Sanyal & Sharma (1972) and Nijnlingapp;
(1973, 1975, 1977) whose findings are based on Somatc chromosomes from fhc
coot tips Presently, no secondary constrictions on metacentric chromosomes have been
ceen which is contrary to earlier reports on Fimbristylis dichotoma (Bir et al. 1986),
F. quinquangularts, (Nijalingappa 1975), F ferruginca. F- miliacea, F. quinquanguiaris, d
F. ovata (F. monostachya) (Sanyal and Sharma 1972) which show their presence on
these chromosomes. Further, presently, secondary constrictions arc not observed Jin
complements of F. falcata and F. miliacea although earlier reports indicate their
presence (Bir ct al. 1986 ). For F. bisumbellata we clearly demarcated secondary
constrictions for 2 populations (Table 1,Figs. 26, 27,29) in contrast to -their absence
being earlicr shown by Nijalingappa (1975). By comparing the present data with the
observations of carlier workers, it isseen that the ratio of metacentric and iubmeti—
centric chromosomes may vary considerably in F. dichotoma, n=10 (Sanyal & Sharma
1972, Nijalingappa 1973, Bir et al 1986); F. bisumbellata, n=>5 (Nijalingappa 1975);
F falcata, n=11 (Sanyal & Sharma 1972, Bir et al. 1986); F. quinquangularis, n=>5
(Nijalingappa 1975, Bir etal. 1986) and F. tenera, n=20 (Bir et al. 1936).
Telocentrics were hitherto unrecorded in ' the ' complements of sedges but we
have noticed their presence in F. ferruginea pop-i. In the light of earlier
and present observations, Fimbristylis is now fully known to possess localized
centromeres (Sharma & Bal 1956, Sanyal & Sharma 1972, Nijalingappa 1975, 19‘[7..'
Patnaik & Rath 1983, Bir et al. 1986). In contrast, Cronquist (1968) considered the
chromosomes of various taxa of Cyperaceae including Fimbristylis as diffuse-centric-

Shrama & Sharma (1959) are of the view that karyotypic changes are duc
to breakage, reunion in reverse postion and (ranslocation of chromosome segments.
According to Stebbins (1971) and Sharma (1976), gradual evolution from _symmetrical
to asymmetrical karyotype takes place either through the shift of centromeric position
{rom metacentric o submetacentric or acrocentric or accumulation of differences
in relative size between chromosomes of the same complement.

Figs. 42-44 : Total chromatin length of haploid complement (42), average chromosome size
(43) and chromosome SI and GI (44) for species of Fimbristylis la-e, F. bisumbellata Pop.
i, iva, ivb, viii and x respectively : 2a-c, F. dichoroma Pop. i, iv and v respectively ; 3a-c,
F. falcata ; 4a-c, F. ferruginea ; Pop. i, ii and ili respectively Sa, F. miliacea Pop. iii, 6a,
F. ovata ; 7a-b, F. quinguangularis Pop. i and v respectively : 8a, F, fenera.
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~As far as annual and perennial habits are concerned, it is seen that tel
‘and diffuse-centric chromosomes are totally absent in annuals (F. miliacea,
F. quinguangularis and F. encra) but these are present in perennial spe;
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RESULTS AND DISCUSSION
Al the 3 mutagens affected the plant system a¢ evidenced by the decr o i dﬁs_
d plant suvival and increas; puriod of i

seedling height un
n both the varieties of soy

~ values of percentage germination.
bean (Table 1),

durations of period of marturity 1
ly reduced at the highest concentra

5 _ The germination percenfage Was drastical X
of the chemical mutagens vz, dES in KHSB-2 and JES and MH n MAC

s The highest concentration of 0.3% MH however, produced a higher value of germinatio
 percentage. The value was ppoximately similar to those obtained (in both
¢ ties) due to the highest dose of gamma rays. Hence, (he chemical muta,
have duced a more drastic effect of germination than the physical mu
MACS-124, whereas the chemical mutagen MH produced a more drasti
& & lboc ehenies) muifgen, BB ded e physical mnlages, B

most all the values of seedling heizht were moderatel

tagens and they decreased with increasing dose/concentrati
ception of -‘the lowest dose of gamma rays which r
the controls in both the varieties. e
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sterility was assessed from sixth to cighteenth day,
time of flowering. For this, § successive sproys
24h. A total of 4 plants and a minimum of

to assess pollen sterility. Stainability of pollen witl
an index for determining sterility (Reddy & Roo 1981).

RESULTS AND DISCUSSION
= The efffuents were alkaline and contained substantial amounts of dissol
sol’ds. Their sodium concentration was 0.16.g/l and sulphate concentration
0.13g/l. The concentration of hcavy melals was low (Table 1).  The percen
of abnormal PMCs in the control series of all the cascs relatively remained
while between 3.36% and 16.19% of abnormal PMCs were obscrved in the tre

seriag (Table 1).

i Abnormal PMCs at different stages of cell di

:é ur;nnl PMCs belonged to anaphase [ and 1. A Jower percentage of abnormul PM
re .f»y_{xd_ at M II. In gencral, more abnormal cells were seen atan pha

elophasc and metaphase. The cffect was generally dose and duration de

vision were also scored. M
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