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GENETIC VARIABILITY IN TASAR SILKWORM ANTHERAFVA MYILITIA DA Y
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Piska Nagrl, tanchi 835 303
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SUMMARY

Variability for silk yield and 8 contributing characters were studied among ) genotypes of Sunitheraca
mylitta. Sufficient variability was recorded for all characters. High genetic coefficient of variation was trind
for silk yield, effective rate of rearing and fecundity (28.59, 24.44 and 13,35 respectively), Heriubility
estimates were high (14.71% - 65.14%) for all characiers. Silk yicld, fecundily, <gg hatching perceptage and
effective rate of rearing possess high heritability as well as high genclic advance which indicate additive gone

effect for these characters. Larval duration, shell weight, cocoon weight and silk ratio showed bigh heritabifity

with low genetic advance, possibly due to intra- and interallelic interactions.

Key Words:  Antheraea mylitta, variabilily, heritability, genetic advance,

INTRODUCTION

Tasar silkworm, Antheraea mylinta produces natural silk of commercial importance in many
states of India. Since many characters which are of economic value arc quantitatively inherited and
highly influenced by environmental conditions, it is difficult to judge whether observed variability
heritable or due fo environment. It is, therefore, imperative to partition the observed variability 1860
heritable and non-heritable components. The present investigation was, therefore, undertaken lo
evaluate the variability (genotypic as well as phenotypic) in silk yield and related characters in 20

genotypes for future breeding programme.

MATERIALS AND METHODS

Twenty genotypes belonging to 11 ecological races of Bihar, Madhya Pradesh, Maharastra and Orissa a0d 9 vaneties
evolved at our Institute, constituted the basic material for the study. The experiment was carried ouf in randomised blocks design
with 5 replications each having one disease [ree laying (DFL). Observations were recorded on 9 quantitative characters, Viz.
fecundity, egg hatching, larval duration, larval weight, effective rate of rearing, cocoon weight. shell weight, silk rafie and silk
yield. The genetic coefficient of variation was computed following the formula of Burion quoted by Johmson i al. (1955).
Similarly, heritability, in broad sense, was worked out as suggested by Lush (1949). For estimating the expected genelic advasce,
the formula of Lush (1949), Johnson et al. (1955) was used. Genetic advance was worked out according o the method gives by

Allard (1960).

OBSERVATIONS

Mean values of 9 genetic characters studied in 20 genotypes are presented in Table 1. The
analysis of variance indicated significant differences among the genotypes in respect of all characters
under study as mean sum of squares of each characier are significant at 1% level (Table 2).
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TABLE l:. Mean values of 20 genotypes of Antheraca mylitta.

Larval  Effective Cocoon  Shef)

e Ty Tromly u"‘faln weigh! rate of weight Wcigh!
®  (No) (%) d(';?y‘s‘; @ aiie @
(%) e
g::og'ml i 2603 2894 esg . %54 Hs Sl s
Sukly 1869 2898 63.8 33.8 39.0 42.6 14.3 23
Laria - P 1178 /3110 72.4 328 36.2 25.2 12.7 20
Raily 1244 2562 72.0 34.6 356 27.4 130 22
Modal 987 2774 80.5 318 34.5 19.8 12.7 21
Sukinda T.V. 2244 250.8 64.9 326 38.2 57.9 14.0 24
Palma 133.8 2848 614 36.0 36.4 39.8 13.2 2.1
Raily (G) 1952 2540 63.5 322 38.0 52.1 14.1 2.2
Raily (N) 160.5 2828 59.9 38.0 40.7 42.4 13.9 24
Bhandara 155.1 257.0 725 320 343 45.3 11.9 2.0
Laria (M) 5Ly 2 60.1 35.0 31.0 26.6 11.4 1.9
Evolved varieties
Laria - 8 1206 2520 77.6 354 357 29.4 13.0 2.1
R-57 1108 2684 724 352 36.2 30.4 12.7 2.0
GE - 1 804 2892 74.2 35.0 35.6 21.7 12.1 18
GE -2 1144  256.8 75.7 34.0 35.7 27.9 12.5 2.0
GE -3 1818 2756 78.2 35.4 35.3 48.1 13.0 2.0
Y.M.G. 190 2762 712 358 354 33.2 13.0 1.8
Nagri - 1 94.1 260.2 74.5 248 343 25.5 13.2 1.1
Nagri - 2 1369 2876 553 34.0 36.1 46.0 133 2.0
Nagri-3 1237 . 2502 55.1 36.0 358 50.2 128 18

Range, mean with standard error, critical differences at 5% and standard deviation are presented
in Table 2. A wide range of phenotypic variation was observed in silk yield, fecundity, hatchin,
percentage and effective rate of rearing whereas cocoon weight (11.45 - 14.38 g), shell weight (1.80
2.56 g), silk ratio (13.93 - 18.4%), larval duration 31.8 - 38.0) and larval weight (31.04 - 3954 g)
showed comparatively lower range of phenotypic variation. i o

: The genetic cogﬂi‘cient of variation for different characters (Table 3) ranged from 3.75 fof arva
durfi[zon to 28,59 for absolute silk yield (28.29), effective rate of rearing, (24.44) aud‘fecu'-ndity‘(i 3)
while the same was low for others. ‘ | el

Heritability value (Table 3) showed a range of 43.71 for effective rate e
; ; Yoy ‘ /1 lore Tate of rearing to 65,14
larval weight Higher heritability was observed for all characters viz., larval weight (65.g14), fecu
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ABLE 2 Phenoty pic variability in Anthergea mylitta.
-\H‘h—_‘__
(‘haracm\R\\
Range Mean S.EB. CD.al % Trearment
mean sum of
= squares
Solule silk yigld
S yield (g) 511 -2603 139.0 30.2 87.4 127922+
“ecundity (No.
l . ¥ . ) 2422 - 311.0 271.0 18.5 53.4 8344.4*
latching (%) 55.1-80.5 68.2 48 14.1 3235+
Larval duration {days) 31.8-38.0 34.5 0.9 26 12.6*
Larval weight (g) 31.0-39.5 36.2 0.9 27 22.6*
Effective rate of rearing (%) 19.8 -57.9 37.1 7.1 20.5 678.3*
Cocoon weight (g) 11.4-143 13.0 04 12 § 3.0*
Shell weight (g) 18-25 2.0 0.1 0.2 490.8*
Silk ratio (%) 139-16.4 16.2 0.5 k3 5.8¢
* Significant ar 5%
TABLE 3:  Estimates of genotypic cocfficient of variation, herilability,

expected genetic advance and genetic advance in
percentage of mean in Antheraea mylitta.

Characlers

Genoly pic Heritability Expecied genetic  Genetic advance
coefficient of advance percentage of mean
variation
Absolute silk yield 28.5 45.0 55.1 395
Fecundity 13.3 64.4 0.9 220
Hatching (%) 9.2 43.9 8.6 12.5
Larval duration 357 49.2 1.8 54
Larval weight 5.2 65.1 3.1 14.8
Effective rate of rearing 24.4 43.7 12.3 70.8
Cocoon weight 5.0 57.1 1.0 7.9
Shell weight 7.0 60.0 0.2 12.0
Silk ratio (%) 5t 59.1 1.4 9.0

(64.49), shell weight (60.00), silk ratio (59.18), cocoon weight (54.14), larval duration (49.26), silk
yield (45.01), hatching percentage (43.49) and effective rate of rearing (43.71).

The expected genetic advance and genetic advance in percentage of mean showed a wide range
from 5.41 for larval duration to 70.82 for effective rate of rearing.

DISCUSSION

The data indicate that absolute silk yield, effective rate of rearing and fecundity contribute
comparatively high genetic coefficient of variation than other characters.



In the present study, ali chametens were l'n.uud‘ (o have nlhigh !lcril'n.bi.lily. lScu .:-,l nl._‘ (19,‘?
Siddiqui et al. (1988D) had reported high herifability tor most of the quantitative ¢ mm_ic‘.m w _i.l!
found (o be uselul in tasar silkworm breeding ss this could cwl'hh' the breeder l‘o bnsF hlg.- sq]
the phenotypic peddonmance. Johnson et al. (1955) Wl},llt‘ .\ludyu‘ng Fy nm_l‘Fs generations ni‘-_g L
soybean, have suggested that hentabihity value estimales .,w“h g(‘l.lt‘llt anim 1slmo_n::_ useu
heritatility waine alont in predicting the resultant effects for sc.lcvlmg the best llltlivldua!g ]
present case, high heritability was accompanied by high genetic advnncc. for nlfsﬂllll'% ;‘ll_. =
lecundity, l.‘ll't‘\'l;\'t‘ rate of rearing, cgg hatching percentage and larval weight which indl.__ ile
these charueters are probably controlled by additive gene effects (Pﬂl‘-:‘l' 105-{)- O“ the t‘onllm
wetght, cocoon weight, silk mtio and larval duration have shown a high Ilcrllnhlllly' "“f’ .low
advance which is probably due to inter- and intraallelic mterctions. Further, low lwnlnl‘nluy i ‘ caled
the presence of dominant gene action (Kabi & Bhadun 19581). In the present study, a high herita 5‘1]“},_{
was found for shell weight, cocoon weight and effective rate of rearing and low heritubility 0s re d
by Siddiqur et al, (1988a) This s indicative of the fact that dominant gene elfects are dclq‘_.
these chameters. The present study odicated that reciproeal recurrent selection may be hel;
mmprove these characters.
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METOTIC EVPECTS OF THE STEM DECOCTION OF EPHEDRA FOLIATA
ONALLIUM CEPA ROGT TIP CELLS

M 15 SAGGOO, 5 KUMART AN BINDU
ieparimant of oty Panjabi Unsersity, Patiala 147 (472

(Haexived 7 Movember 1952, revized accapied 17 May 1993)

SUMMARY
Mitstic effects of shoot decoetion of the medicinal plant Ephedra [oliara Varn, “agmania’ on Allium
capa tont tig cefls were stadied. The shaot decoction showed a dose dependent mifodepressive effect, It cansed
Muh‘ sace in mitoss and therz was accumaiation of felophases in e ireated o The (reated rools showed
sigmiiant inerease o eytolagical abarrafions GvET fhe eowiral, however, (here was no dose dependence,

Kooy Words: Ephedra foliata, mitodepressian, cylological aberrations, stem decnction.

INTRODUCTION
In our traditional system of medicine, crude extracts and decoctions of medicinal plants are

often used. Many plants are reported o possess loxic substances that may cause heritable changes in
the consumers. Studies carried out by various workers like Keck & Hoffman-Ostenhof (1952), Mota

(1952), Shehab et al. (1978), Shebab (1979, 1980), Adam & Farah (1989), established the chromosome
breaking capabilities of water exiracts of many plants. Evaluation of crude extract of Indian medicinal

plants for their cytological effects on plant cells is in progress in this laboratory. This paper deals with
Epliedra foliata Boiss & Kot., a valuable cardiac stimulant. A decoction of the stem and root is

reported to be used for thenmatism and syphilis (Kirtikar & Basu 1933).

MATERIAL AND METHODS
Green shoots of Ephedra were washed in tap water and cul into small pieces. Ten grams of Ihese shoot chipe were
boiled is 100 mi of distilled water for 10 min. The filtrate was made 100 ml by adding more water and siored as siock solution.
Five differeat aqueous dilutions of this extract (decoction) ie 0.25%, 0.5%, 1.0%, 15% and 2% were used for preseni

investigalion. The methodology was followed 2s described by Saggoo er al. (1591).

RESULTS AND DISCUSSION

The treatment of Allium roots with Epledra stem decoction (ESD) resulted in fluctuations in the
frequency of various mitotic phases. There was great disturbance in the prophase/metaphase/anaphase
and telephase ratio (Tablel). Interestingly, the frequency of the telophases was higher in all the cases
except the roots treated with 1% ESD solution. The accumulation of telophase in the roots treated with
ESD may be due to prolongation of the duration of s phase. However, the possibility, as suggesled
by Adam & Farah (1989), of decrease in number of cells entering prophase cannot be ruled out.

The Ephedra shoot extract showed a mitodepressive effect on onion roots. The reduction in the
mitotic index is clearly dose dependent (Table 1). Water extracts of other plants have also proved to be
mitodepressive in A. cepa roots such as Achillea fragrantissima (Shehab et al. 1978) Pulicaria crispa
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s i 1 sptment with ditferent conceatratiog,
T B 1 e ells of Allim cepa tollowing frien 1% ol wigy
TAIRMLLE 1 Mitotie analysis of rool lip cells « / " decay,,

ol Ephedra foliata,

e ———————————r—
——————

Duration No. of ’ s ( \il”h)ri‘ 8! aberrations (%)
Cone. of of cells P:M:AT ratio MI Mean £.5D Phvsiological  Claslopenic ' I
Decoction recovery observed S Riimating iveattic: olal
R s ke N
Control 2158  1.5T:L:2.77 19.96 1 1.67 .47 0.67 e
0.25% 0 LR 981 0.16:1:2.24 19.4610.64 269 171 818
24 HR 185  0:1:90 15.1441.94* 10.71 10.7)
0.5% 0 HR 1278 0271471 17.4911.00°* 10.31 121 1.4
24 1R 1202 0.44:1:1.21 15.4041.68* 13.04 2380
1.0% 0HR 1321 0.25:1:1.08 13.2541.76* 20.57 10 30,85
24 HR 767 0.46:1:2.17 11.34%1.47* 19.53 i M
1.5% 0 HR 930 0.52:1:1.59 10,41£2.05* 7.38 ‘ 19.63
24 1IR 485 0.33:1:7.50 10.93£1.32° 13.21 16,08
2.0% 0 HR 582 1:0:12.33 6.6842.35* 13.75 13.7 17,50
24 HR 707 0.05:1:0.59 5.0041.41* 38.80 69.44
FIR: Hours of recovery; P:M:AT ratio: Prophase: metaphase: anaphase + telophase ratio; MI: Mitatic inde

* Significant to control at 0.01 level of probability (1-test); ** Significant to control at 0.05 level of probability (11est)

(Shehab 1979), Teucrium pilosum (Shehab 1980) and Ipomoea carnea (Alam ct al. 1987). Such

reduction in the mitotic activity may be ascribed to partial blockage of DNA synthesis thus minimizing
the number of cells entering mitosis (Schneiderman et al. 1971).

The treatment of onion roots with different concentrations of ESD induced stickiness of
chromosomes, failure in the normal functioning of spindle, multipolarity, hyperploidy, lagging ol
chromosomes, etc. which fall under physiological abnormalities. Such abnormalitics ranged between
3.66 to 20.57% in the treated roots. Of these, stickiness of chromosomes is of most conumon
occurrence. These abnormalities can be attributed to abnormal activity of spindle. Numerous physical

and chemical agents are reported to induce such type of abnormalities (Kihlman 1955, Sharma &
Sharma 1960).

As far as the clastogenic aberrations are concerned, these showed dose dependent increase and
their frequency ranged between 4.71 to 13.7%. Among these, chromosome breakage was most
common. Formation of rings, bridges at anaphases and telophases and presence of fragments @
laggards at telophase are the other clastogenic aberrations induced by ESD treatment in the rools of
Allium cepa. The production of chromosome breaks by treatment of a plant extract have earlier beel
reported by Keck & Hoffman-Ostenhof (1952), Mota (1952), Shehab (1980). The production ol
bridges at anaphases and telophases can be attributed to stickiness of chromosomes or o breakage ¢
reunion of chromatids or subchromatids (Dempong & Maxwell 1973). Similar observations regarding

NI
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induction of similar abnormalities by various plant exteacts in root tip celis have carlier been reporied
by Shehab et al. (1978), Alam et al. (1987), Adam & Farah (1989}, Saggoo et al, (1991).

The data scored in Table 1 showed that the period of 24 h of recovery of treated roots over water
was not sufficient for normalisation of cell division. Rather adverse cffects of recovery of roots on

gquantum of abnormalities are quite apparent.
Eplwedra foliata comtains alkaloids such as ephedrine and pseudocphedrine but the conceniration

of such alkaloids 1s low. The cytoloxic nature of ESD obscerved above may be due to combined «ffect
of these alkaloids, proteins ete. From the above facts it can be recommended that overutibzation of

crude extracts of E. foliata is not safe.
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GENSTTIVITY OF MALE GERM CELLS TO MUTA JENS FOR INDUCTION OF
e DOMINANT LETHALS IN BOMBYX MORI 1,

RANDHIR KUMAR SINHA, VARUN KRUTSHRES TA AND SURESH PRANAL 1v.‘-|N| IA
Contral Tasar Research & Tiaiting Tnsfitite, Piska Naget, Ranchi 813 104

{Received § November 1992, accepied 29 June [W41)

SUMMARY

Sensitivity of different male germ colls 1o & mufagens (MO, BMS and Xoray) tor duction of
dominant lethals was found to be different The =cate of senstiviey o MO was in order | Spermatozoa »
Spermatids > Spermatocyles, 1o EMS in the order; Spermatids » Spermatoron = Spermatocyies and o X rays
it was: Spermatocytes > Sperimatids > Spermatosoa. Thix difterential senstiivity of geom cells [ mutagens was
perhaps due fo different mode of action of each of the mutagens,

Key Words:  Bombyx mori, mutagens, male germ cells

INTRODUCTION

As in all higher organisis, in Bombyx mori also, complex stages of growth, development and
differentiation during embryogenesis are under active control of the genetic endowment of the
organism. Each and every stage of these above mentioned phenomena require precise regulation of
specific gene or genes. Allerations, if any. in the structural, organisational and functional plan of these
genes (mutation), are quite likely to affect the phenocritic pertods of development in such a way that
organisms dic early during development. These Josses in fertility are collectively deemed as alfect of
dominant Jethal mutations, Origin of such mutations can be quantified by a simple method - subject the
male to mutagenic treatment, allow a female to pair with it, and then count the number ol larvae
hatched/pupae formed from amongst the eggs laid by such females.

Though slightly poorer in objectivity. such assay of dominant lethal mutation is very simple and
is widely used to test the mutagenicity of unknown chemicals or fo prepare comparative charl of the
mutagenic efficiency of mutagens. Relative sensitivity of various types/stages of germ cells toa certain
mutagen can also be studied with this method. The method can be further extended to know the extent
91‘ interpopulational or interracial differences in sensitivity to a ccrfain mulagen. This paper
incorporates the data precisely on these 2 aspects relative sensifivity of various stages of male germ
cells to 3 mutagens and estimation of interpopulational ditferences.

‘ : MATERIALS AND METHODS
e Three mt_ihi’v&ﬁag races of mulberry sitkworm, Bombyx mori viz. Nistari, G and Pure Mysore were used tot the presenl
 study. One-day-old filth instar male larvae of nearly equal weight, as well as 2- and 7-day-old male pupae, all maintained at

-

" P.G. Departmen of Zoolgy, Bhagalpur Uriversity, Bhagalpur '




were indueed n gl

0. However, the sensitivily
(Table 1) The induction of
as the RDLY inereased wifh

atozo stage, wis found to e
MC can e represented as ¢
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BT Dby ik pape | oeeaquends G moRihy qumimmmoyos g s e Wt
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correuponds 1o spermmioan., wis obaerved 1o be beast wmitive Most inte resting observalion recondes]
bxﬂmm'ﬁmnmmhﬁwtdutnkcywhlk increase m the
max-yhmsupumumunm&munmgmx ny prduced mosc
yiotic lethals thas the cmbryonic ones. However, s panallel increase in both the lethal types was
ol Wit ﬂ:mhhbﬁdx-uy

‘l"*.“ﬂﬂhmd’m of eggs hatched under 3 different doses in
Mﬂﬁﬁﬂ”tﬂ 5 doses in cuse of X-may is significant (P < 0.05). The relationship of dose

e with hatching perorntage 10 3 slagrs for sll the 3 mutagens is significant and negative m &l the
mmﬁﬂrﬂuﬁum vahues (1) confirm the validity of the equations (Table 2).

DISCUSSION

It hm M the present investigation that MC acts dircctly on genctic maternial at meiolic
and p‘ll-m stages and induces dominant lethals at spermatocytes, spermatids and spennatozoa

mmwﬁﬁﬁc spermatozos are highly sensitive and the spermatocytes are least so. This resull
s 1 conform ﬂl’hﬁdﬁpcﬂ’hﬂm and his coworkers (Tazima 1968).

: hmmm 1980, Murakami 1982, 1983) and in mammals (Ehling 1971) where the
m are followed by spermatids in their sensitivity to MC, Tazima & Onimaru (1966)
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stenlity
msitory sterike period due 1o the destruction of lage

m mice (Russel 1954) and Drosophila (Friesen 1937, Averbach
the successive brood technique. However, this technique
sperwe from different irmdinted cell types get mixed up
festis. In addition, the adull moths are so shont-lived that
. pplied in this imsect. On the contrary, in mice and sdult
f m are inju‘td suecessively without being stored for long time and therefore, a
F sterile periods appear al a definite time alter irmdiation when non-irmdiated spermatogonia
X aj“ m m:!hﬁ period, fertility recovers, because by this time sperms are produced

' ﬁ & m m mice and adult Drosophila, sterility due to the destruction of
J H ilﬂly m m silkworm even though these cells are casily killed by radiation.

4 W have enough time to develop into functional sperms.

ng m indoce mutations in germ cells belonging to all the siages of the
nic .t‘yck thought with markedly different rates. On the contrary, chemical mutagens induce

: hﬂy in certain spermatogenic stages. The stage-specific induction of nutation by chemucal
S M due 1o their different pathways and therefore, 1o their different effects on the
various mmmmm processes during the development of the germ cells (Ebling
dingly, Mﬁl mmagems are characterised by their stage-specific induction of mutation
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INDUCED CHLOROPHYLL MUTANTS IN RICE

TYYV SEETHARAMI REDDL CTLK RAJYA LAKSHMI AND K.V SRIMIVASA RAD
Ciegsaripesn i Botany, Aodhes Umiversity. Walis 930 003

(Hwovived 30 Mk 199), sevised sccepsed 19 June 1993}

SUMMARY

Seeds of soveied vioe culiivers, Kise Dask Maki 13 and Milsgross were irrsdiasd with 20 3, 80
ond 50 kR geoowm ey For scarewt wextmonts M; seeds of the 4 yradisted domes of each variety were
mirmdinted @ i X1 80 aad %0 &R gamma may doses. In both the cultivars. (n single teratment, chioraphyl]
s, wen dhwerved in ofl Be dosrs and wore mow in Kheo Dawk Msil 105 rhan Milsgross. The spectram
indpoed imciude aitian visdis tantha and other typex. The frequency of chiorophyll mutnts was fess in
mourey Sestmesss and G ofber types were compicuously abwent Ffficiency as well as effectiveness were
o in semgie trestments whes companed 18 recarTen! ones.

Eey Worde  Cldorophy!l mutante, mutagenic effectiveness. elliciency.

INTRODUCTION

ia mce, Ramaizh & Parthasarathy (1938) obtained mutants for chlorophyll deficiency, leaf.
pewscie and spikelet chamcters. Cream, albino and vancgated mutants were reported in 10% of Ry
plasis by Chang & Hsich (1957) and Hsich (1959) suggesting them to be plastid mutations. Shastry &
Ramush (1961) reported a sieady increase of chlorophyll mutants with increase in activity of *s when
compared 1o X-rays and thermal newtrons. Nilan (1957) opined that the spectrum of chlorophyll
mutants induced s specific 0 the type of mwtagen used in rice and barley. Basu & Basu gl%ﬂ)
reported 3 predominance of albino type over others by subjecting the rice cultivars with *°P, >°S and
X-mys. Bhan & Kaul (1976) treated 3 vaneties of rice with gamma rays, EMS and dES alone and in
combinstions and found that chlorophyll mutation frequency was enhanced with increasing dose but
dropped at very bigh doses. Rao (1977) studying the effect of gagmma rays and EMS on seed fenility in
relation to chiorophyll mutation frequency proposed that the frequency of mutation was completely
independent of the degree of fertility. Nallathambi & Raja (1982) reported a higher frequency of
chlorophyll sutants in azide treated population followed by combination and gamma ray treatments.
Redds & Rao (1988) studied the relative effectiveness and efficiency of single and combination
trestments using gamma rays and azide in inducing chlorophyll mutations in rice. Gupta & Sharma
{1990) studied the effectiveness and efficiency of EMS and gamma rays in rice and found the latter to
be more efficient on the basis of average mutagenic efficiency.

Earlier studies on chlorophyll mutants in rice were confined mostly to those obtained either
{rom single or combination treatments involving gamma rays. Therefore, the present study was
endertaken 1o demonstrate the radiosensitivity of scented rice cultivars to single and recurrent
treatments of gamma rays in inducing chlorophyll mutations.
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FABLE 2 [ "h’l’fimmﬂl asutaas induved 1n v Ko Do Maki 15 inducenl by gaunns 1Y% I (A58 (AREGHAS 3 ",

Coumme ooy Begrogeied  Albios % Viridia % Kanths % i s m;w.,

(kb seedlings % R PR o R

..... S e R e — AR .o B
o ? -

Hrkh
Lo 1.56 5140 4295 (48 0.4 Q%)
20726 2.0 744 75,42 15.% G2 G 6.4
2780 214 1Lt 5556 W398 G417 048 G40
a0/40 2460 6.5 ¥1.90 (4% 0,22 91k
Y50 7.00 21.74 4544 34,79 014 O fy24

kK
Can 222 . 106,00 : 0477 9.1 0.9
30120 6,846 15.63 A0 4.4 0).34 147 0)4%
3/ 3 . 70,60 29.4} 0.10 .23 9.21
3/a0 11.26 . 49.47 50,53 0.2 349 A1
30/50 #.A45 ’ 70.60) 2941 017 0.3 0.26

40 kI
Con 1.55 . 100.00 - (A3 ’ 6.42
A46/2) 0,73 11,11 66,67 2.2 0455 ’ 046
40/30 547 751%) 2540 0.1% 3 0.12
A0/40 4,38 . 10000 . 0.11 0.2 015
A0/50 502 8.30 50.00 41.67 0.10 $.34 0

50 kR
Con 2.10 - 73.33 26.67 - 0.31 0.28
50/20 23 16.67 83,33 - 0.11 0.2% (.15
50/30 0.85 . 100.00 . 0.02 6.13 0453
50/40 3.60 35.29 35.29 29.40 0.05 0,25 497
50/50 3.07 9,09 72.73 18.18 046 623 G0

* [mproved upon treatment

was less in the recurrent treatments. The specirum induced include albina, viridis and xantha and otler
types were conspicuously absent. Just as in the single treatment viridis type was al its maximsm is
both the varieties followed by xantha and albino in Khao Dawk Mali 105 and zlbino and xanibs in
Milagrosa. Mutagenic efficiency as well as effectiveness was decreased in the recurrent (rezlmenis i
the cultivars Khao Dawk Mali 105 (Table 2) whereas in Milagrosa they increased slightly ia the

recurrent treatment populations (Table 3).
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In the present study, vindis type occurred at @ maximum frequency in both the varietios in both
the types of treatments. Similar results were reporied earlier by Alsar Awan et al. (1980} in azide
reated cultivar MS, Reddi & Reddi (1984) in MMS, dMS, dEMS and JES treated cvs. T(N}1, [H 8 and
Soma and Reddi & Rao (1988) in gamma rays and azide treated ov. Jaya.

The estimates of mulagenic effectiveness and efficiency indicate the rate of induced mutations
in relation to dose/concentration of the mutagens and the undesimble caused in biological syutems
respectively (Konzak et al. 1965). Chlorophyll mutations are used to assess the effectivencss and
efliciency of a nwtagen because of their easy delectability and frequent appearance following
matagenic reatments. Vast differences can be noted amongst the values of mutagenic effectiveness and
eificiency in the present data in both single and recurrent treatments both in terms of chiorophyl]
mitants spectrum and mutation frequencies. This may be attributed to differences in the genetic
make-up. Sharma & Chatterjee (1962) and Varughese & Swaminathan (1968) are of the opinion that
the dilference is due to the amount of DNA and its replication time in the initial stages. It might be due
fo the physiological stage of the cells, ability 1o repair the damages or several other physical factors
(Gelin 1968).

The usefulness of any mulagen depends not only on its effectiveness but also 1o a large extemt
apon its efficiency. Effective mutagenesis is brought about by the production of useful mutations with
minimum undesirable changes.
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KARYOMORPHOLOGY OF SOME SPECIES OF PENNISETUM
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SUUMMARY

Karyotype studies on 4 species of Pennisetum viz., P. typhoides, P. vielacenm, P. mollissimum and P.
sclwenfurthii were carried out. In all the species, somatic chromosome number was 2n = 14, These specics
differed appreciably among themselves in the total chromatin length, F% and TF% walue of their
chromosomes. In all the species, the chromosomes were with median and submedian primary conslrictions.
The differences in (hie somatic chromosome attribules help in understanding the evalution of (his genus,

Key Words:  Pensetum, karyomorphology. cytolaxonomy.

INTRODUCTION

Genus Pennisetum is a heterogencous assemblage of species belonging fo family Poaceae.
Jauhar (1981) suggested this genus to be a suitable material for cytogenelical sfudies becausc of
smaller number and larger size of chromosomes with onc distinct pair having nucleolar organizers, He
also reported this genus with a wide range of chromosome numbers of 2n = 10 - 72 being multiples of
7. 8 and 9 with diverse chromosome morphology and considerable size differences. The earlier
cylogenetical work was mainly concerned with laxonomic and phylogenetic relationships in this genus.
The karyotypic studies may belp in understanding systematic relationships among different species and
also in transferring specific chromosome or chromosome segment from related species. The present
study deals with the karyomorphology of Pennisetum typhoides (Burm.) Stapf ¢t Hubb., P vielaceum
(Lam), L.Rich., P mollissimum Hoechst. and P schwernfirthii Pilger.

MATERIAL AND METHODS
The seeds of 4 species (P nphodes, P violaceum, F. mollissimum and P schweinfurthii) acquired from ICRISAT were
germinated at a constant temperature of 25 £ 1°C. The rools of 0.5 to 1.0 cm in length were preirealed in salurated solution of a -
bromonaphthalenc for 30 min gnd fixed in acetic-alcohol (1:3) for 24 h. They were then hydrolysed in IN HCL at 60°C for 10-12
min and root tips were squashed in 1% acctocarmine. Dilfercnt parameters used for karyotype analysis are arm ralio, cenlromeric
index (F%) and total forma percentage (TI'% ) as suggested by IHuziwara (1962) and Sinha & Rﬁy (1979).

Chromosomes were identified as median and submedian, based upon arm ratio of 0.76-1.0 and 0.51-0.75 respectively.
I'hc karyotype formulae (KF) were based upon the length of the chromosomes and categorised as : A (3.5 -4.5 pm); B (4.5-5.5
jun); C (5.5-6.5 pm); D (6.5-7.5 ym) and E (7.5-8.5 jum). ;

OBSERVATIONS

All the 4 species of Pennisetum (P typhoides, P. violaceum, P. mollissimuim and F
schweinfurthii) studied here had the same chromosome number of 2n=14. Although these species
closely resemble each other in their gross morphology, they can easily be distinguished on the basis of
total chromosome length, chromosome size, relative chromosome length (TCL%), F% and TF%.
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Figs 1-8:  Somalic chromosomes and idiograms ol Penuusetum species at mitotic melaphase (2n=14). 1.5. P, ryphoides. 2.6

P. vialaceum. 3.7, P mollissimum. 48, P. schweinfurthiz. 58 1diograms of Pennisetum species. 5. P. nphoides, 6,
P violaceum. 7. P. mollissimum. E. P schweanfurthii. o
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d of 3 median and 4 submedian chromoscmes
was 41.17 pm with imdividual chromosome
length was 5,58 pum. Arm ratio and arm
F% and TCL% were 37.29-45.30 and
1AM) + 1A(SM) + 1B(SM) +1C(M)

Karyomorphologically, P typhoides consiste
(Figs. 1 &5) The haploid chromatin length in this species
lenpth ranging from 4.26-8 22 pm. Average chromosomc
index varied from 0.59-0.85 and 1.17-1.68 respectively.
10.34-19.72. TF% was 42.5. Karyotype formula (KF) :
+1C(SM)+ 1D(SM)+1E(M).

In P violaceum, total haploid chromosome length was 36,02 pm. The range and mean

chromosome length were 4.37-6.06 pm and 5.15 pm respectively. Arm ratio was 0.55-0.75 ant.! Arim
index varied from 1.32-1.82. F% and TCL% ranged from 16.53-44.27 and 12.04-16.80 respectively.

TF% was 39.67. This species had 1 median and 6 submedian chromosomes (Figs. 2,6). KF :

2A(SM)+3B(SM) +1C(M) + 1C(SM).

P mollissimum is characterised with 2 median and 5 submedian chromosomes (Figs. 3,7). Its
haploid chromosome length and averge chromosome length were 41.76 pm and 5.97 pm respectively.
Chromosome Jength varied from 4.24-8.43 pm with their arm ratio 0.54-0.83 and arm index 1.19-1.84.
TCL% ranged from 10.15- 20.23. TF% was 40.04 and F% varicd from 35.19-42.37. KF : 1A (M) +

1B(M) +3C(SM) + 1D(SM) + 1E(SM).

P scloveinfurthii had the minimum haploid chromosomce length of 34.61pm among the 4
species studied. It had 1 median and 6 submedian chromosomes (Figs. 4,8). The chromosome length
ranged [rom 3.65-6.88 jum whereas averge chromosome length was 4.95 pm. Arm ratio and arm index
had the range of 0.62-0.93 and 1.06-1.61 respectively. F% and TCL% varied from 38.36-48.42 and

10.54-19.82 whereas TF% was 41.92. KF : 3A (SM)+1B(SM)+1B(M)+1C(SM)+1D(SM).

DISCUSSION

Aniong the 4 species studied P. mollissimumn had the Jongest chromosome with the highest total
length of the haploid complement. The smallest chromosome and the least haploid chromosome
complement length were observed in P schweinfurthii. Average chromosome length was also highest
in P.mollissimum and least in P. schweinfurthii. The karyolype symmetry (Stebbins 1971) in all the 4
species was similar and of 1A type.

The present study showed the presence of median and submedian primary constrictions in all
the specics. In P. typhoides there were 3 median and 4 submedian pairs of chromosomes whereas
Varmani & Gill (1972) and Tyagi (1975) reported one subterminal pair. Varmani & Gill (1972) also
classified chromosome one as median with secondary constriction whereas Lobana & Gill (1973) on
the basis of karyotype established from pachytene chromosomes found this chromosome fo be
submetacentric. The minor variation reported by different workers and in the present study with respect
to the position of centromere is not unexpected as already suggested by Jauhar (1981). There may be
differential condensation of different chromosomes during somatic metaphase.

Morphologically, P. typhoides and P. violaceurn arc closely related species. These shared similar
habitat and have compactly arranged spikelets in the spike (Fig. 9a, ¢). These were also found (o have
close relationship in their isozyme patterns. Isozyme pattern homology was 66.7%, 75% and 100% for
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Fig. 9: Spikes al Pemusetum. (a) P. nphoides, (b)) P schw enfurthit, (¢) P. wolaceum. K-

peroxidase, esterase and amylase respectively (Mohindra 1989). P violacewm was also considered g
the probable progenitor of P nyplioides based on hybridization experiment. Hanna (1986) has pul ; _!
violicewm in the primary genc pool. The karyolype similanly with respect to centromeric index alse

o

substantiate the above view,

P, scloweinfurthii is characterized by loosely arranged florels as compared to compactly amang
florets of P. syphoides and P. violaceum (Fig. 9b). Karyotypically, it had the smallest chromosome s
varying from 3.65-6.88 wm and minimum haploid complement length (34.61 pm). Mohindra (198
obscrved low affinity index in its isozyme pattern with P. nyphoides for peroxidase (40%), esterase
(14.3%) whereas no similanty m isozyme pattern for amylase. :

E |

According to Stapf & Hubbard (1934) Pennisetium species were grouped under 3 sections on the ]

basis of their morphological differences. P. typhoides and P. violacewm with similar chromose w:

numbers were grouped under section Penicillaria. Jauhar (1981) because of similar morphology ang i

chromosome number placed P mollissimum under the same section. In the present study, despit -fr.

similarity in karyolype and chromosome number, P. schwemnfurihii was placed under sectior 1 ,

Heterostachya because of its different morphological charactenstics with loosely arranged florets and

linear-laccolate leaves. Therefore, these species may be grouped under 2 different sections with
yphoides, P violaceum and P. mollissimum in Penicillania and P. schweinfurthii in Helerostachya.
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This, it could be revealed that the identification of specific chromosome both from karyotype
studies and isozymie pattern could be used for the characterization of intemspecific hybnids, Due to high
similarity of 2 typhoides and P. violaceum in their marphology, karyolype and isozyme patiern, these
could easily be crossable in nature through embryo rescue technique and can be exploited for resistance
to downy mildew. P. mollissimum with similar karyolype could be exploiled in wide hybridization
programmes, Incompatibility of crosses between P schweinfurthii and P typhoides nnight be due 10
Istylar incompatibility and high mortality rate of seedlings. However, P. schweinfurthii could also be
used for transferring resistance to ergol and downy mildew through interspecific bybridization

followed by embryo rescue technique.
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SUIMMARY

I'his paper describes the inherilnce ol a Iarval colour mulant designated as "Green” (g) isolaled from
Jaboratory strains of A stephensi The gene “g" in regensive and autosomal with {ull penerrance, uniform

expression and high viability in both (he sexes.
Key Words:  Anopheles stephensi, larvae, colour mutants, genclics,

INTRODUCTION
Anopheles stephensi Liston is one of the important malaria vectors in the Indian subcontinent. [
belongs to subgenus Cellia and series Neocellia, During recent years, considerable research in the
genelics  of  mosquitoes  especially Anoplicles has been directed fowards the isolalion and
characterization of mutanis. A few larval and adult mutants have been described (Naran & Seawright
1982, Mahmood & Sakai 1982, Rathore et al. 1983 a, b, Adak et al. 1984). These mutant markers have
been identificd on 3 linkage groups, The present paper describes the mode of inheritance of a mutant,

green (g) for An. stephensi.

MATERIAL AND METHODS
The mutant green larvac appearcd spontancausly in Alocks originally collected in Bangalore. After the initial discovery,
the green larval mulanis were crossed with their wild fype sibs: subsequently, by crossing mulanls infer se a large cage
population of pure green larvae mosquitoes were established. The green colour js very conspicuous during later larval instars and
pupal siages. The entire body of the larva, except the eyes, is green. Some of the larva were dark green and others were light
green. By repeated Inbreeding of ge homozygoles, a pure culfure of bright green larvac has been esiablished and is being
mainiained. The mutant has been independently isolated (rom Bangalore, Poona and Delhi strains. This suggesis that this mutant

is fairly common in India.

A characteristic featore of the mutant mentioned above is that it does not differ from the wild 1ype larvae in early stages
ol development. It is only when they reach the third instar that the differences in pigmeniation become conspicuous,

In all crosses, 25 females and 25 males were placed in 20 x 20 x 20 cm cage made of iron frame covered with nylon

mosquito nel. The males and females used in the expennment were originally isolated as single pupae in vials, then used before

being Introduced into the experimental cage.

RESULTS AND DISCUSSION

The results of crosses green (g) larvac with wild type mosquitoes, scored in freshly emerged
adulls are given in Table 1. The Fy adulls were backcrossed in both the directions with respective
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TADLE 1. Maode of inheritance of green larva in Anopheles staphen

AR VR w i ——— ———— - S—— U

Number of larvac
-~ . e "
Na Mo Cipeen Wild Fotal X
B s e BT~ m T S ST ST o G e == S T G T [T e _-ﬁ_“_"""'"-—-...
| Greon male X Wild female 300 390
- Gireen [emale X Wild male 699 H0Y
3 Py male (Green male X Wild lemale) X Groen Lemale 258 126 344 TQ2ve
4 Fi male (Green female X Wild male) X Green female 141 128 269 .64
S Fi female (Green female X Wild male) X Green male 110 104 218 002*
6 Fi female (Green male X Wild female) X Green male 134 185 310 B 16%e
7 F) malé (Green male X Wild [enule) X Fy female (Green male
X Wild female) 177 455 632 3.06°+
5 Fy male (Green (emale X Wild male) X Fj female (Tireen female
X Wild male) 69 271 30 4.03°
* pol significant ** mgnilicant

mutants of both sexes. Crosses 4 and 5 [if the expecied 1:1 ratio of normal (o mutant, however, crosses
3 and 6 did not show the ratio of 1:1 at the 5% level of deviation. Fi mosquitoes in each case were

crossed to get the F2 generations. The results of crosses 7 and 8 in cach case fit the expected 3:1 ratio

of normal 1o mutanis.

The Fa ratios of 3:1 in both types of crosses led to 2 satisfactory conclusions. Firstly, the gene g
responsible for giving rise to green larvae is recessive, secondly, it is aulosomal and not sex-linked.

The gene g is an excellent larval marker for An. stephensi since it expresses itself in larval and
pupal stages with full penctrance and high viability in both the sexes. The mutant colony has been
vigorous, requiring no more care than the wild type. The gene g is thus an cxcellent marker for An.

stephensi.
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SUMMARY

Cytomorphologieal investgations in 4 species of genus Sisymbrium L iz, 8 ine 1, 5. loeselir 1, 5
officinale (1-) Scop. and §. brassiciforme C.A. May have been made, All the 4 spedies are characierised by

normal chromosomal behaviour. 2n=42 has been observed [or the first time in 8. brassiciforme.

Key Words; 5 symbrium, nmrplml()gy. karyolype, melosis,

INTRODUCTION

Species of Sisymbrium (Brassicaccae), especially S. loeselit and S. irio grow widespread on
roadsides and shady moist places. S. officinale is an introduced species in Kashmir (Jafri 1973) and is
very rare, S. brassiciforme occurs only al the altitudes of Ladakh. Plants of S. Ioeselii and 5. irio have
medicinal properties. While Ieaves and (lowers of S. loeselii are given in scurvy and scrofula, the seeds
of §. irio are expectorant, stimulant, and restorative used in asthma, Infusion of leaves of 5. irio is
given in affections of throat and chest in Spain (Chopra et al. 1956). The present study was laken up o
study their cytomorphological details and to understand their interrelationships.

MATERIALS AND METHODS
The species included in this study are Sisymbrium irio L., §. loeselii 1., S. officinale (1..) Scop. and S, brassiciforme
C.A May. Morphological deiails were studied from both fresh and pressed specimens. For meiotic details, young Mlors! buds
were fixed in a mixture of absolute aloohol, acetic acid and chloroform (1:1:1) for 24 h. Anthers were squashed in 1%
propionocarmine. All the observations were made from temporary slides. For milotic studics, freshly germinated seeds were
pretreated with saturated solution of aesculin to which traces of B-hydroxyquinoline had been added for a period of 6 h al 6-8°C.
Aller washing, the rool tips were fixed in propionic-alcohol (1:2) and then stored in 60% alcohol. For slaining, the usual Feulgen

technique was [ollowed.

OBSERVATIONS

Morphology

The plants of genus Sisymbrium are characterized by lyrate to pinnatipartite leaves and yellow
flowers. Morphological features of the 4 species S. loeselis, S. irio, S. officinale and S. brassiciforme

arc summed up in Table 1.
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TABLE ' Morphological teatures of species of Suxym b

Chamcters Species ;
B U Ol B SRR S8 o, I i € YIRS L!rg:,_t;:m:"‘
Plant boight (cm) 14-18 25100 30 4560 B
Leal shape M nnate Lymtepinnate Pinnaie-sect Lyrale .
partite
No of flowers per meeme 16-23 6275 33.35 35-50
Receme tength in Tiuit (om) 10-13 3258 1 3540
Flower sire (across in mm) 30 30 6.0-7.5 4045
Sepal length {mm) 2.5.30 3540 2.0 30
Petal length (mm) 4,0 7.0-8.0 4.0 6.5.70
Stamen Yength (mym) (small - long) 325335 33545 2030 3:3.55.55
Antber length (mm) 0.5-10 LO-1.5 (.5 1.5
Pedicel length (mm) 6.0 7090 20.30 7.09.0
Style length (mm) 05 1.0-1.3 05 1.5 o
Fruit length (mm) 15-50 25.52 15-18 8085 4
TABLE 2 Salient features of the somaltic chromosomes of species of Stsymbrium.
Species TCL (ym) MCL (jum) Chromosomes s o , |
G5
Longest (pm) Shortest (jum)
8. irio 19.78 141 177 11 P
S loesclii 16.49 1.19 1.51 092 1.64
S. offcinale 23,75 169 24 134 179 & |

TCL. Tota! chromatin length; MCI. Mean chromatin length.

Cytology .

Karyotypic details of 3 specics viz. S. loeselil, S. irio and S. officinale were studied, These three: :
species are diploid with 2n=14 (Figs. 1-3). The salient features of their somatic chromosomes are

tabulated in Table 2. 4
Meiosis in all the species studied was normal with the formation of bivalents followed by
regular anaphasic segregation (figs. 4-14). In S, brassiciforme the chromosome count of n=21 has been
made for the first time. However, in other 3 species studied, 7 bivalenis have been observed in each i
pollen mother cell at first meiolic division. In none of the pollen mother cells of S. brassiciforme
studjed were any multivalent association observed. The only apparent abnormality observed was the |
stickiness of bivalents at metaphase 1. This also did not impair the future course of meiosis in this

species. The chiasma frequency and other details of all the 4 species have been summed up in Table 3.

By s T S

Wi hs
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[ARLE 3 Mclotic delails of species of Sisymbrim

Species n  Meciotiec No. of (‘Tfasma [requency No.of No.of Pollen
slage cells nucleoli  nuclea- stainabi-

scared per coll  larll ity (%)

Total per [nterstitial per Termunal per
cell  bivalent  cell  bivalent ¢ ell  bivalent
S irio 7 Dip. 40 [4.4] 2.06 1.02 0.15 1339 1.91 0-1 0-1 07.34
S. loeselif 7 Dip. 40 1249 1,78 0.94 013 11.55 1.65 ! | Y170
S. officinale 7 Dip 40 15.13 2,16 3.23 0,46 11.90 1.70 | i

7 MI 40 12.38 1.77 0.00 0.00 12.38 1.77 06.60

S. brassiciforme 21 Dia. 35 44,18 210 8.09 039 3600 1.72 1-2 -2 9590

at metaphase I chinsma frequency al this stage could be analysed

Due to small size of bivalents
alents appear as highly condensed dots only at this

only in S. officinale. In the other 3 species, the biv

slage.

ngs. 1-3: Somﬂ.hc Chmmommm DL‘ SP s . = . -—l= . ad. ” - - -
Ol Spccies Of Sf !'ﬂ'b?”ﬂ“ S trio d S JMC“‘ n 14 3 S affic ﬂﬂlg 2“ '4
) l. (l (..n l }- 2, { ) . I ( l )
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Figs &-14  Meiosis in species of Sisymbrium. 4.6, 5. irio (n=7). 4. Diplotenc. 5, Metaphase L 6, Anaphase 1 7.9, 5 locvelii

(n=7) 7, Diplotene. 8, 1. 9, Anaph
Anaph {n=21). 13, Di

phase 1 13,14, S
DISCUSSION

L 10-12, 8. offici
14, Anaphase 1. (A

le (n=7). 10, Diplotene. 11, Metaphase L 12,
Scale = 10 pm)

All the 4 species imvestigaled are annual herbs reproducing by means of seeds alone. S. loeselii,
widely distributed in Kashmir valley and adjoining areas ranging in altitudes from S000 fi to 12000 ft ‘

Rt & Vinbil ¢ yrvmenphatogy of Sepmbriam et

v obten fonnd i diverse Babitate, However, ts adapability often gots reflected in the phienatype of ils
phasis eopecuntly in planl s@e, phams o small os 25 o and as i #s 1 o 2 met with, Morcover, the
plants of & Joeseli seem W be great cotomners, This vanaton in the merpbologicsl clarecten can only
e possible i the genotype of This speeics is Kghty feaible, Khoshos {19466) fus aleo commented that
he geotypic dy! canfers a0 impostant advantage on the taxs eabling them (o intiabit diverse
habstals

5. wrio, shthough not as widespread as 5. Toesoli) is a bighly polymorphic species with respeet fo
1s feal, flower and pedicel size. Some lomms of this species are at limes confused with (he lant of 5.
However, rocket-shaped leaves and siliquae ovedopping the young buds in 5 wio
distinguishes it from S, loesefin

Towevarlel

The chromosome size ranges from 092 jpm (5, loeselit) (o 2.4 wn (5. officiala). Although ot
the 3 species, whose sonmtic chromosomes could be stodied are diplaid with Zas14. fotal chrommtin
length s maximum in 5. officinale (23.74 pm). Keeping in view the ratio between the si7e of fhe
longest and the soallest chromosome, the karyotypes of 5. officinale is more ssynsmetrical than the
other fwo. However, S irio, with minimum tofal chromatin leagih (19 75 pm) appears 0 be mere
advanced as compared 1o 5, officinale (23.75 ym). On the basis of L/S and TCL, it scems that within
s genus the evolution has progressed on 2 different lines, one towards greater asymnwetry and
another towards reduction in chromatin length. In the absence of any cadier wentd of somatic
chromosonie study in this genus, it was not possible to compare the regulls.

The present observation of 2n=14 in §. irio, §, loeselii and S, officinale confarms o the earlier
reports (Jarelzky 1932, Rohweder 1937, Podlech & Dielerle 1969, Aryavand 1978), The present
observation of n=21in 8. brassiciforme is at variance with the carlier record of 2n=14 (Fedorav 1969)
indicating its hexaploid nature. Meiosis in all the 4 species was normal characterised by fornmtion of
bivalents only at prophase I and regular anaphasic segregations. All these species are based on x=7.
However, same species of this genus with x=8 are also on record (Fedorov 1969). Al the same time, the
presence of 2n=26 in 8. litorale (Fedorov 1969) can be either due to the presence of a third base
number (x=13) or its being hypotetrploid with 7 as its base numiber. A perusal of available literature,
reveals that out of 70 species, which represent this genus, so far only 28 species have been
cylologically studied. Eighty per cent of these species are based on x=7 which suggests that 7 is the
ancestral base number in the genus Sisymbrium.
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CHROMOSOMES OF AN ISOLATED HIGH ALTITUDE POPULATION OF
ARMIGERES(ARMIGERES) SUBALBATUS (CULICIDAE: DIPTERA)

OP. MITTAL AND ASHA CHAUDHRY
Department of Zoology, Panjab University, Chandigarh 160 014

(Reccived 21 May 1993, revised aceepted 25 June 1993)

SUMMARY
I i on the ch of is an integral part of cylolaxonomy and
phylogenetic relationship sfudies in the family Culicidae. The present piece of information about the
chromosomes of 2 high altitude | of Ar. subalb, isa (o this aspect of researches on
q Gonial from pupal festes of this species presenl a normal karyotype of 6
chromosomes similar to majority of the non-anopheline mosquitoes except that all are exira lasge in size. The

aberrant  populat had  ch with deformitics  like breaks, despiralization,
he late disj at anaphase and i
Key Words:  Ch y . Armig balb
INTRODUCTION

Family Culicidae is a large group with over 2680 specics belonging to 33 genera and 120
subgenera (Stone 1967). The fauna of the Oricntal region prevalent in India is represented by nearly
245 species but the chromosome information is available for about 30 of them. Many workers have
made valuable contributions in elaborating the accounts of mosquito karyotypes from three main
genera, namely Anoplieles, Culex and Aedes, highlighting the significance of chromosome cytology in
the cylolaxonomy and evolution of the family Culicidac (Rai 1963, 1980, Mukherjee et al. 1966,
Kitzmiller 1967, 1976, Kanda 1968, Aslamkhan & Baker 1969, Avirachan et al. 1969, Baker &
Aslamkhan 1969, Sharma et al. 1970, 1977, Rai & Harberg 1975, Mittal & Dev 1977 a, b, Rooney
1980, Zhu ct al. 1981, Rai et al. 1982). Besides these 3 genera, there are many species of which
cytological investigations have not been carried out {o any appreciable extent because of the fact that
majority of these species have limited seasonal prevalence and specific ecological preferences. The
members of the genus Armigeres to which the present material belongs, are found chiefly in forested
localities where there is sufficient rain waler to provide them with suitable breeding places. Genus
Armigeres is Oriental in distribution of which a few species have the capacity to harbour Wuchereria, a
source of elephantiasis. In the present study, the results of normal chromosome behaviour as well as
that of aberrant population of Ar. subalbatus are included.

MATERIAL AND METHODS

d ito with cqually large larvae and pupae. The collections were conducted

Armig balbatus is a larg
from a village Gagal, at an altitude of about 1000 M (3000 ft), near Dharamsala in the Kangra Hills of Himachal Pradesh, The
adults, larvae and pupae were abundani during the monsoon months of July and August, when ample breeding places were
available for the species. Hundreds of fully grown larvae and pupac, exclusively belonging to this species, were drained out of

containers like drums, canisters, earthen pots and other such articles under dense vegetation. The adults were collected from
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carby b 1 T romosome preparations fmom Jf festes were made by making (he femporary squash
nearhy boshes during day Hime 1 cpa pupa < We
hy bosh o _ The chromosome p i

\

prepartio Jiluted 2% Incto-accio-arcein by follow standard technique of French ef al. (19 2). The entirg
luis Incto-accio in by following the stand: rd technlque of 96,
parations i & Ji _

chromosome analysis was made from these lemporary squashes.
OBSERVATIONS

[ 1 1 N s which can be |“H|)"K‘Tcd
Ar. subalbams has & d|plnid number of 6 with l't"gl‘.-§|7(‘d chromosonics e bitgen
65 i 1 1 S1 { their size. Chromoso i Lt
11 n the INCTeasng order o
as chromosome pairs, ‘, 1l and |

sdilin_

5, Laic

Figs 16 Armigeres (Armigeres) subalbaius. 1, S|

breaks. 4, H ion of
Vacuolization of chromosones.

of some al

(2n=6). 2, Normal anaphase. 3, Chromosome

6.
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about 4.8 i, 11-6.0 wm and 11-7.5 um revealing a significant size difference between one another, The
mitotic and meiotic cycles proceed much in the samic way like most of the species of Aedes and Culex
in which the dividing cells pass through all the stages of cell division. Though there is not much of a
dilference in various phases of cell division, yet Ar. subalbatus chromosames present clearly defined
phenomenon of somatic pairing leading to the formation of the so-called "mitotic bivalents” at gonial
metaphase (Fig. 1). The anaphase chromosomes are also well organised as all the chromalids maintain
their synchronized movement towards the poles of the spindle (Fig. 2).

In one of the aberrant populations collected from extremely foul water in the abandened drums,
there was abnormally high rate of damage suffered by the chromosomes, The structural abnormalities
like chromosome breaks, despiralization, hetero-chromatization, late disjunction and vacuolization
were seen in many cells of the testicular tissue (Figs. 3-6). The mosquitoes of the cffected stock did niot
have any visible morphological deformitics. The effect was non-lethal as the adults were sirong enough
(o escape from puparium and were active [liers, However, their mating competiliveness could not be
ascerlained due (o inadequate rearing procedures available for the specics.

DISCUSSION
The 6 ch

somes of Ar. subalbatus confirm the uniformity of this diploid number in all the

mosquitoes irrespective of (he genus fo which a specics belongs. In 1943, Sinoto & Suzuki found the
same number in (his species and all the chromosomes were melacentric. Kanda (1968) published
details of its metaphase karyotype. He also found 6 metacentric chromosomes forming 3 unequal
homologous pairs. The gonial mefaphase chromosomes of the present population are considerably
larger than the chromosomes in majority of the specices in the genera Anoplieles, Culex and Aedes. The
exception is presented by C. rarsalis (Asman 1974) which has equally large chromosomes.

Armigeres is a comparatively lesser known genus with very few species of common occurrence
in the Indian region. The present mosquito specics scems fo withstand sufficient genetic damage as-is
cevident form the present results of an aberrant stock. Thus, it is pertinent to acquire chromosome
information of the remaining species of the complex to reach at some conclusion.
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CHROMOSOME ANALYSIS IN A SPIDER, MISUMENA MENOKA TIKADER

0P MITTAL, M. KUMARI AND B. MAHAJAN
Depariment of Zoology, Panjub University, Chandigarh 160 014

(Received 24 June 1993, accepted 29 July 1993)

SUMMARY
The present study deals with he ch of spider, Mi menoka Tikader (2n=22+X). All
the 7 of the and sex-¢ are acroceniric and medjum-sized. The

sex-chromosome exhihits positive heieropycnosis af stages before metaphase.

Key Words:  Mesumena menoka, chromosomies, hieleropyenosis.

INTRODUCTION
Family Thomisidae, which is one of the large familics of spiders, includes spiders with crab-like
movements. Inspite of their worldwide distribution and frequent availability, anly 35 specics belonging
to its 3 subfamilies, namely, Philodrominae, Dietinac and Misumeninae, have so far been recorded
cylologically (Tugmon ct al. 1990, Mittal 1991) which is a meagre information as compared to the
taxonomically recorded specics (Roewer 1954, Tikader 1980) thus lcaving a large void in the

Karyological knowledge of this family. Keeping these gaps in view, the present study on thomisid
spider, Mi: ka, has been undertaken for its chromosomes.

MATERIALS AND METHODS

The spiders were collected trom the bofanical garden, Sector-14, Panjab University, Chai
!

ndigarh [rom January to March,
1993 from different host plants i.c., Pyrus japonica, Prunus persica,

and Adhatoda vasica. Six male
specimens of M. menoka were dissccted for their testes following the procedurs as Jaid down by Mittal (1963). Alter hypotonic

(reatment (Ford & Iamerton 1956), the testes were squashed and stained in 2% Jacto-aceto-orcein (French et al. 1962). Alter a
carclul i of the slides, | was done using Olympus microscope.

Ruddl.

OBSERYVATIONS

The spermatogonial metaphase of this spider exhibits 23 (22+X) acrocentric, distinct
chromosomes forming a rosctte having 7 chromosomes in its centre (Fig. 1). The X-chromosome is
recognizable from the avtosomes as the largest element in the complement.

During meiosis I the sex-chromosome exhibits positive heteropycnosis right from premeiotic
interphase to diakinesis (Figs. 2,3).

Each of the diplotene, diakinesis and metaphase I stages houses 11 autosomal bivalents and a
univalent X-chromosome. At diakinesis/metaphase I, the bivalents display tetrad structure while the X

as dyad (Fig. 4).
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Male mitotic and meiotic stages of Misumena menoka. 1, Spermatogonial metaphase; 2. Premeiotic interphase
nucleus: 3, Diplotene, 4, Diakinesis’ Metaphase I, 5. Metaphase 11 showing 2 groups of chromosomes with 12 and

Figs 1-6:
11 chromosomes.

Meiosis 1 being reductional both for the autosomes and sex-chromosome, results in 2 types of
metaphase 11 plates (Fig. 5), 50% on an average with 12 chromosomes including the X-chromosome
and the remaining g S0% with 11 autosomes only.

DISCUSSION

The tally of the chromosomally known species of Thomisidae is raised to 36 from 35 species by
the presently worked out speeies, covering its 3 subfamilics, namely, Philodrominac, Dictinae and 4
Misumeninae (Tugmon et al. 1990, Mittal 1991). The family appears quite important from the
evolutionary point of view as well exhibiting a great diversity of chromosomes from 2n=23 to 2n=29
with 3 types of sex-determining mechanisms, 1.c., XO, X1X20 and X1X2X30 in the male of different
speeices.

In the subfamily Philodrominae, 2n=28 (26+XX2) is predominantly met with as it is found in 9'
out of 13 specics, However, each of its remaining 4 species, namely, Philodromus aureolus 20=27
(26+X), Phulodromus sp. 20=25 (22+X1X2X3), Tibellus duttoni 2n=29 (28+X) and Tibellus oblongis’
20=26 (24+X1X2) exhibit different diploid numbers. 1t is interesting to observe that both the dlp]md
numbers of chromosomes and sex-mechanism exhibit diversity to certain extent. e

Mittal ¢t 4. Chromosonies of spider 119

Both the species of the subfamily Dictinae, differ in their chromisome makeup iec.,
2n=24+ X1 X2X30 in Tarrocanus viridis and 2n=22+X; Xz in Oxytate setosa.

Subfamily Misumeninae to which the present species belongs now becomes known
eytologically by 21 species, Misumeninac monotonously possess 2n=23 in all of jts species with XO
type of sex-mechanism in the male, with the sole exception of Xystices triguttatus in which 20=24 with
X1X20 sex-mechanisms has been recorded (Painter 1914). Chromosome garniture of the presently
worked out species, M. menoka, 2n=22+X is in conformity with those of ihe 19 already worked out
species of this subfamily (Mittal 1991). Thus, its inclusion in Misumeninae is further strengthed
cytologically. Further, 2n=23 can be regarded as a ‘modal number” (or this sublamily as has already
been suggested by Mittal (1991).
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EFFECT OF AIR POLLUT IO~ ON MEIOTIC DIVISIONS
IN TRIDAX PROCUMBENS I..

CJABEEN AND SUSAN ABRAHAM
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(Received 1 June 1993, accepted 30 July 1993)

SUMMARY

Recent studies have shown that airborne pollutanis from faclories can disturb the ecosgstem nd exeri
hazardous effects on plants. The present paper deals with abnormalities in cell divisions observed in the meiotic
divisions of Tridax procumbens exposed to air pollution from the fitanium dioxide pigment industry.

Significant increase over confrols has been ob in the of ab; lities in cell division in
plants growing adjacent 1o the factory.
Key Words:  Air pollution. meiolic divisions, Tridax p b
INTRODUCTION

It s now widely recagnised thet the technological cxplosion Which bmowght usprecedenied
benefits to mankind has its impact on environment by polluting the air, water and soil. As there is
growing concern about conservation of the environment, studies are being conducted by scientists to
assess the impact of industrial elflucnts and airborne pollutants on vegetation. Various reports have
shown that air and water pollutants can affect growth and development in plants adversely (Kozlows ki
1980, Takemoto ct al. 1988, Olszyk et al. 1992). The influence of pollutants from the titanium dioxide
pigment industry on cell division in plants has not been evaluated yel. The present paper deals with
meiotic abnormalitics observed in Tridax procumbens exposed to air pollution from the factory. This
was accomplished by studying meiotic divisions in 7 procumbens growing at different sites potentially
in danger of chemical pollution.

MATERIAL AND METHODS
“This titanium dioxide industry is situated at Kollam in Kerala Statc, During processing the titanium ore and chlorine are

reacted in the presence of petroleum coke. The gases leaving the chlorinator contain chlorides of all the metals which occur in the
ly as the are

raw materials. The exact nature of air pollutants present in the cannot be

carried away by wind currents.

For the study of influence of alrborne pollutanis {rom the factory on meiotic divisions in 7. procumbens, 4 sites were
chosen (25 m, 50 m, 100 m, 150 m) in the region within the reach of the industrial exhaust. The filth site chosen 40 km away
{rom the (actory. in the region not in danger of air pollution, served as the control. For meiofic studies, flower buds were fixed in
Carnoy’s fluid and smeared in acetocarmine. Photographs were taken before making the slides permanent.

OBSERVATIONS
Meiosis in the control plants of T. procumbens was normal and 18 bivalents were observed at
diakinesis (Fig.1). Only about 5% of the pollen mother cells showed abnormalities in divisions. On the






; eiies Valume 28 (1983
Jourmal of £ VATIDRY &
124

Sinte fins " 3
he v o1 of Tactory « Mprats on Vo Tt an Kermla Hinte v She e
Earlier studics o The fmps

fuctory  prodoced Narsl shpopmslines atul  soinatic muln‘m.m
effuents from the !nu‘u\nu .\\I\ s ey NN N «l\n.xlh i
Tradescantin clone O 4 Ahyahain le i» & ! g S mevnei {Abrabam & Abrhatn 190
shpciumsont PN E 8 e notieed iy all (e plants cotiiicied fromm 1he firsg
The predonunance of chroyosame clmuping can R e skl i el
sites. Obyiously, their presence i i h hu‘:h-v l"u||‘ b e A
factary is possibly due to greates disps [:\ n l\" ACTA ; ; nhr: B i Pr““i ”“‘“‘vu‘!
dioxxde ppment indusiyy has employed ap advaeed 16 u‘ o
resulls of the presen study shows that arrborie pe Nutants that excay

alfect coli divisions and can produce sterihily in plants

ACKNOW] ENGEMENT

Jolalt T He Fellowship by the University af Kerala 1 ane af us (01) i gratclally acknow! e
he sward nio vahi cdged

REFTRENCES
ABRAMAM S 198¢ Roral shoormalities and <ol puutations in the saminal haes of Frodescantin Sane 02 induced
(e frons the (tanism factocy. Nubleontka 33 108118

ABRAHAM S M & ABRRAILAM § 1992 The intpscl of <l

{actors eiftuents op cell division on Chlorophyam heyic Duke
Cytol (ena 2 3762

AGARWAL R & AGARWAL S K 1990 Thysico-chemical characieristics ol Kom saree pnv\u:g :i}lmnb its influence on seod
gremnination and seedling growth of Cyamipests fetragomoloba 1. Acta Ecolugron 12 112118

KOZLOWSKI T T 1980 Impact of air pollurion on (orest ecosysiem Bioscience M 83 03
MOSSMAN H T 1989 £ ffects of mineral diists on cells Sprimger Verlag Berlin

MURRAY T & WILSON S 1991 The effects of SOz an the final grow h ol Medicago (raic

atula Gaertn Eaveron Eaptl Dot 38
319325

OLSZYK D M. TAKEMOTO B K & FOE M 1992 Leaf photosynthetic and waice FOlAANS TESPOISCS

for ‘Valencia® orange
trees exposed 1o oxidant air poliuttan Environ £ wpil Bor 31 427-436
PANDEY S N & CHANDHA A 1990 Algal flora of tannery etfluent paliuted water of Kanpur Pollu Rz 9 1549

SENGUPTA R & GHOSIH P 1992 Cytological effects of some heayy metals on roat tip meristems of Lathyrys sativus L Envird
Feo 10 216-219
SMITH W H 1989 Air pollution and forests 2ad ¢d S pringer-Verlag Berlin

TAKEMOTO B K. BYTNEROUICZ & OLSZYK D M 1988 Depression of photosynthesis growth and yield in ficld-grov
green pepper (Capsicum annuum L) exposed 1o acid log and ambient ozone Pl Physiol 88 477482

1 Cyint Crpet. 28 1380129 (1592)

EXTRANUCLEAR NUCLEO] A15-LIKE BODY IN BALANOPHORA

G 8 STIVAMURTHY AND GOVINDAPPA [ AREKAL
Pepriment of Stodies in Boteny. University of Mysore, M i, Mysore STA006 -

(Recdived 1¥) June 1993, revized aucepted 5 Jaly 13

SUMMAIY

A conspiouous nuloolus dike body appeam froquently m e yiophanm of megespore miotier vl
megaspore, dyad call, female gametapliyte and zyole of o specien of Balunophers, 115 exteuded from e

nuclens and s RNA-rich with & feeblo reaction fas proseins. [t appeurs o interfere with the function sed deatiy
of the concemed part in which it Goeums. 5

Key Words:  flal,

1 ( 1

INTRODUCTION

Balanophoraceae are highly specialized angiosperm  raot  parasites known for their
achlorphylious fungoid habil. Species of the genus Balanophora have been repeatedly investigated
aver the years (Ekambaram & Panje 1935, Zweifel 1939, Fagerlind 1945, 1948, Arckal & Shivarmuriny
1978, Shivamurihy 1975, Shivamurthy cf al. 1981a, 1981b, Gedalovich-Shedletzky & Kuijt 1990).

While invesligating the reproductive biology of 2 species of Balanophora we f ly came
jerass with an extranuclear nucleolus-like body in the cyfoplasm of megaspore mother cell, dyad cefi,
{unctional megaspore, developing female gametophyte and in the zygote. The observations presented
hercin are based on B. abbreviata Blume collected from Ranganathittu near Mysore (Kamataka) and 2.

fungosa Forst. ssp. indica (Am.) Hansen var. indica Sorensen el al. from Mercara (Karnataka) and
Kodaikanal (Tamil Nadu).

MATERIAL AND METHODS
The inflorescences al various stages of
Clarke's fixative and

I} were fixed
hin’s fluid (Krish hy 1988). C

P yin

ic-alcohol, Carnoy's (luid.
y methods of ion and i ing were d
for microtomy, Scetions 8-14 ym (hick were taken and stained with Heidenhain's haematoxylin with erythrosin in clove'ail as
counterstain, Some seclions were stained according 1o the periodic acid-Schiff’s (PAS) reaction for polysaccharides.
ninhvdrin-Schifl’s methad (Jensen 1962) and mercuric chloride-bromophenol blue (Mazia et al. 1953) for proteins and with
methy) green-pyronin (Branchet 1953) and cresyl violet (Cecich ¢ al. 1972) for RNA.

OBSERVATIONS
A small circular deeply stained body simulating a nucleolus, in size and shape, appears
frequently in the eyloplasm of megaspore mother cells during prophase I. This body was obscrved in
the cytoplasm al the lower end of megaspore mother cell (Fig.1). It becomes more prominent during
mciotic divisions and is often located at the peripheral region of cytoplasm. When the dyad cclls are
formed, it gets incorporated into the Jower dyad ceil which without passing through meiosis II,
degencrales promptly, while the upper dyad without this body, completes meiosis Il and a triad resulis
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Figs. 1-9 Extranuclear nucleolus like body (arrow) i // Ynphora 18, B abbreviata, 9 B. fungosa ssp endica var, indica
1. Part of 1.s ol gynoccium conlaining megaspe
cytoplasm. 2, Degencrated and functional dyad cells showing nucleolus-like body in (he functional dyad cell.
Funclional megaspore al prophase wilh nucleolus like body at the upper end. 4, An young 2-nucleate embryo saj
with this body al the upper end. 5, An older 2-nuclcate embryo sac containing this body at the upper end. €
¢ assuming U-shape with the deeply stained body below the 2 nuclei of tht
stalned nucleolus-like

d-nucleate embryo sac afte
morphologically upper end. 7, Antipodal end of the 8-nuclcate ¢mbryo sac with the deeply
body, B, Pan of I s of a mature fruit indicating nucleolus-like body above the nucleus within the zygote

Extrusion of nucleolus-like body from the nucleus of transversely cut megaspore mother cell showing posi
reaction for RNA stained with methyl green-pyronin. (Figs. 1 - 6 & 9 X1660; Fig. 7 X050, Fig. 8 X1500)

sic mother cell at prophase I: note the nucleolus-like body in the

127

Shivamurihy & Arekal: Nuelealus-like body in Balunophors

finally. In some instances, it appears in (he upper end of a functional dyad cell (Fig. 2). After the
orpanization of megaspore fetrad in the usnal course, it is found (o appear in the functional mcgasporc»
at its morphological upper end (Fig. 3), This body appears very prominent al the 2-nucleate embryo sza
stage (Fig. 4). It continues fo stay at that end as the embryo sac undcrgucs curvatore and t’x‘comm -
and B-nucleate, The lobe of the embryo sac in which it is located is rendered the antipodal end
containing sparse cyloplasm although that morphological upper cnd sbnuld‘havcl!wc’m’nc the ege
apparatus end (Figs. 4-7). Rarely, this body was seen in the zygote cytoplasm (Fig. 8) ”,, which caf.c the
zypote had remained undivided despite the surrounding endosperm had 16 eells at which stage, n lhc.
or velopment, an embryo of 12 cells is consistently observed, But for the presence of

normal course of de
nucleolus-like body such a zygote is similar in all respects (o a normal zygote.

In several instances it was noticed that the nucleolus-like body extruding ilself from the nuclens
of concerned cell in which it was observed (Fig. 9), A regular nucleolus, however, was present in the
nuclens of such cells. The nucleolus-like body, responded negatively (o PAS fest but stained red with
and violet with cresyl violet indicating the presence of RNA (Fig. 9). This body

methyl green-pyronin
showed feeble positive reaction (o proteins when if was stained with ninhydrin-Schifl’s reagent and

mercuric chloride bromophenol blue.

DISCUSSION
The frequent appearance of small, circular, decply staining nucleolus-like body in the cyloplasm
al different stages of megasporogenesis and female gamelophyte development in the present study has
been enigmatic since there is paucity of nformation on it in the literature. It is found both during
meiolic and mitotic cycles of megasporogenesis and megagamelogenesis respectively. Ekambaram &
Panje (1935) who noled such a structure during megasporogencesis in B. dioica could neither trace its
origin nor attribute any functional role to it. Bernard (1900) observed the appearance of such bodies in
the embryo sac of Helosis guyanensis (Balanophoraceac) and called them ‘spheres directries”. Flint &
Johansen (1958) who studied the nucleo-cyloplasmic relationships in the Fritillaria lype of
megaganetogenesis, demonstrated the entry of nuclear substance into the cytoplasm from the nucleus
in the megaspore mother cells.  According to them, these substances control or participate in many
nuclear activities such as, the formation of tractile clements or spindles, holding nuelei in position or
ausing them (o move, presumably causing the 3 chalazal spindles to fuse and the conirol of respective
functions of the nuclei in the developing gametophytes. Occurrence of nucleolus-like bodics in the
cytoplasm during part of the division cycle have been illustrated and described in Liliun. That thesc
‘nucleoloids’ contain both RNA and profeins and are structurally similar to nucleoli has been
clucidated (Dickinson & Heslop-Harrison 1970). In the present study, it is observed that in megaspore
mother cell this body is extruded into the cytoplasm just before or soon after diakinesis. In the case of
megaspores it arises during meiosis 11, During the female gametophyte development it is extruded into
the cytoplasm from the nucleus.
The investigation has established that this body is nuclear in origin, RNA-rich and contains
small quantity of proteins and, therefore, nucleolus-like. The point of interest is its presence in the

megaspore mother cell either at the upper part or at the lower part, away from the nucleus. When it gets
mcorporated into the dyad cell alter meiosis T that dyad cell degencerales without compleling meiosis I1
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and producing (Wo MEgApores s Per \he normasl course of deyeloptent, h‘hm-u‘vf'-r. ‘::lf" it n;l[]mm '

the cyloplasm of 2-nucleate eivbryo sac at the upper pole which should have n»u\| ];‘?:ﬁ ,‘[, Em]rnlm :

pole as in all angiosperms, 1t i rendered the antipodal pute. Am! Jater the ““u,w;‘::, : ( 1;,\4 ;
organized but the three antipoda) nucled and a polar nuclens \-lllll!‘ 0 Inlmvn polyploi ‘u:| ;n:jm; tlu;.

Could we togically, therefore, assign & funchional role hf this cymplwn!c e k-n.lua- l c| ,)‘d y? The.
function being its interterence with the normal chain of thhum(‘u'l reactions leading fo the deviatiol .
of destiny of cells or parls of cells namnely, the dyad ecll dcg&jrnﬂm;; as such, the oeg fnmmmles pn .
functioning as the antipodal pole of the embrya sac and the antipodal nucler not orgANIZINg as cells bu ;
fusing with the polar auclevs. Further, when it oceurs in the cyloplasm aF the zygote no further cell
divisions ensure even though (he oflier part of (e 'seed” devetaped according (o the general pattern o
morphogenesis.

Electron microscopic studies of the aucleotus of the nucleus have revealed the prese nc.i'. of 1y

ol particulate bodies which are belicved by Hyde et al. (1965) and Rbo & Bonner (1961) n\'.nhl)smnr 3
1t 15 also established that in the cyloplasm fhere are a number of soluble ‘gene inducers” \\‘hlt‘h regulate
the gene activity. Ultrastructural and histochemical studics of extmnuclear nucleolus-like body,
\herefore, would certainly result in the identification of particulate bodies, if any, W hich should l ¢
chamcterised and their functional regulatory role determined to explain the interference of these badiess
in the normal chain of biosyntbetic reactions within the cell or a partin which (he nucleolus-Tike bod (1
is located, leading to the inhibition of function and the distortion of morpholopcal destiny ol the par
in which 1t oceurs,
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OCCURRENCE OF CYTOMIXIS AND MINIPOLLEN GRAINS IN EMS
INDUCED MUTANT OF DESMODIUM TORTUOSUM

B PATILAND V.0, MENDHULKAR
Departimem of Studios in Botany, Karnatak University. Dimrwad 580 003

(Recoved 22 May 1993, revised necepted A Tuly 1993)

SUMMARY

The eytomictic sterile mutant with minipollen graine was (sofated in M3 generation of 0.2% FMS/16 b
treated progeny in forage legume Desmodium tortosum, The mufant was characierised by phenotypic

. highly alb 1 meiotic behavi (24.03%), ¢ of eylomi cells (33.46%) and
formation of minipolien grains (46.92%). The meiofic were, stickl (1.53%).

(3.87%), laggards (6.52% ) bridges (4.32%) and cells with tei (7.79%), The minipotlen grains were
hall of the normal pollen grains in size, The plant was sterle with no seed seiting. “The present study deals with
Ihe occurrence of cytomixis, ifs possible role in pollen formation and sterile nature of mufant plant.

Key Words:  Forage legume, [ li , EMS,

INTRODUCTION

The cyloplasmic connections between 2 or mare cclls and its role in chromatin movement
through cytoplasmic channel have been well described both in treated with mutagenic agents and
nontreated material by many workers (Levan 1941, Sarvella 1958, Kamra 1960, Ghatnckar 1964,
Bobak & Herich 1978, Patil 1983). The occurrence of cylomixis and its impact on meiotic system have
been assessed by these workers with different viewpoints. Some have described the p

rocess as an
artifact caused by improper fixation or duc to mechanical action or ab | 1 conditi

en

According to Bobak & Herich (1978) it may be the result of tofa
it may be a manifestation of pathological events. G halk

considers that it cannot be a fixation artifact or degencrative process in treated material. The cylomixis
occurs only in the plants showing irregular physioligical and cytological behaviour or it is restricted 1o
the geactically imbalanced type of plants (Levan 1941, Gottschalk 1970). However, Sarvella (1958)
and others described the process as of natural occurrence. The transfer of chromatin material in
cytomixis is now well established (Kamra 1960, Gotiscalk 1970) and it can be doubtlessly presumed
that the cytomixis has a significant impact on meiotic sysiem and pollen formation. In the present

investigation, an attempt has been made Lo discuss the possible role of cytomixis on pollen formation

and sterility in mutant of Desmodium tortuosum (Sw.) DC.

| breakdown of cytokinctic process or
(1970) differs with these views and

MATERIAL AND METHODS
The mutant plant of forage legume Desmodium tartiosum was isolaled in Mz generation raised from the seeds treated

with 0.2% EMS for 16 h. For meiolic analysis, the fower buds of suitable sizes were fixed in 1:3 acetic-alcohol and smear
preparations were made in 1.5% ine, Cells with cy

ixis and other 1l lities were recorded and per
cent occurrence per meiotic stage has been estimated. Pollen sterility was recorded on the basis of stainability in 1%

acelocarmine and 50% glycerine mixture, Total of 7497 pollen counts were made 10 estimate (he occurrence of minipollen grains,




Joumal of

nstatned empry sterile gollen grains and densel

ith the hielp of peulomelet

Figs 1.9

Cylology & Genelics Volume

y stajned permal pollen g

28 (1943)

ins (0 (he myutant plan

( Tolten alze was determineg

Phenotypically, the mutant pla
repetitive branching of infloreseence

seed setling.

Meiosis in contsol plant
pollen production The interesting observa

Jail & Mendhalkar

OBSKRVATIONS

it was different from contr
axis, The plant was sarked wit

ws tormal with formation of 11 bi
tion in meiotic analysis @
ral, the PMCs

occurrence of cylomixis and chromosonial aberrations. In cont

from one another withoul ¢y’
material of tapelal secrction. In contrast to thi
cyloplasmic conneclions helween 2 or more cells (F
quile common. However, telophase | reveals 4-celled ¢
cylomictic cells were abserved v
the cytoplasmic channel (Fig.

similar stages of meiotic division (Figs.

toplasmic connectinns betw
s normal be

vith the evidence showing the migrali
1). Cytomixis was observed betweed
2,3). However, cylomiclic cve

cen them an
haviour, the mulanl plant reveal

fndisced pyutation in {orage leguine

igs. 1,2). Cytomixis invelvin,
vent of cylomixis with a 1

h poor foliation,

ol in exhibiting bushy appearance with
weak stem and no

ivalents al diskinesis and normal
{ mutant plant was the frequent
are completely separated
dJ are sumrounded by nutrient
s the clear
g 2 or 3 cells were
e occurence, Some
on of chromatin material through
| the different stages as well s
nts belween 2 different stages of

meiosis were of a rare occurrece. The mutant plant exhibits a toail of 33.47% cylomiclic cells. The
meiotic abnormalitics encountered were formation of multivalents (3.97%) and stickiness (1.53%) in

FABLE 1 Meiotic abnormalities, cytomictic cells and pollen fertility in mutant plant 1. rortosim,

l)dmn.dl.um tortosum. 1. Cytomixis hetween 2 cells at telophase I showing migration of chromatin matenal: 20
Cylomixis involving 2 cells of metaphase 1 and 1 cell of telophasc I 3 Cytomixis with laggard in anaphase I 4
Metaphase | showing S + 1 mi S, Metaphase | showing s ;

micronuclei 7. Telophase 1 with condition. 8. Minipoll
control plant. (Figs. 1-3, 8, 9 X460, Figs. 4-7 X920)

6. Telophase 1 showing 4:
grains in a mutant plant. 9. Pollen grains in

Meiofic Cytomixis Pollen grains
abnormalities
No. of cells/pollen grains scored 2426 1691 7497
No. of eells with aberrations/ cytomixis/
No. of mini- and sterile pollen grains 583 566 6289
Diakinesis Stickiness 0.78% 2.07%
Multivalents 087%
Metaphase | Stickiness 0.75% 1.95%
Multivalents 3.00%
Anaphase [ Laggards 1.53% 7.87%
Bridges 1L07%
Telophase 1 Laggards 297% 8.87%
Bridges 2.10%
Micronuclei 2.77%
Metaphase 11 - - 1.95%
Anaphase Il Laggards 091% 2.42%
Bridges 0.33%
Telophase T1 Laggards 1.11% 8.34%
Bridges 0.82%
Micronuclei 5.02%
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EFFECT OF GIBERELLIC AND ABSCISIC ACIDS ON IN VITRO
FLOWERING IN SAFFLOWER (CARTHAMUS TINCTORIUS. L)

Y. YASODHARA, G. TEIOVATHI* AND 5., ANWAR
Depariment of Genetics, Osmania University Hyderabad 500 007

(Received 19 April 1993, revised accepled 30 July 1993)

SUMMARY
In vitro capitula induction was observed in 5 varictics of safflower (Carthamus tinctorius) from the
Inner surface of the cotyledon oblained from 2- or 3-day-old seedlings. Fffect of GA3 and ABA on (lowers
induced in vitro was studied. In general, it was observed that ABA and GAj3 reduced the frequency of
flowering in all the 5 varicties used when compared to the control. However, with the increase in
concemiraiton of GA3 (0.002 to 0.008; 0.05 10 0,2 mg/l) and ABA (0.008 - 0,1 mp/l) the percentage of capitula
induction decreased. The dafa recorded also indlcate that GAs has more inhibitory effect on floral induction

than ABA.
Key Words:  Carih i ius, in vitro flowering,
INTRODUCTION
Since Skoog (1955) abserved for the first time occasional de novo floral bud formation in
Itured stem segy of Nicotiana tabaccum, many investigators started wsing this technique in

order (0 clucidate the mechanism of floral inducation, Induction of in vitro flowers in safflower from
the cotyledonary explant was also reported (Tejovathi & Anwar 1984). In an earier study,
isoperoxidase pattern of induced in vitro capitula in safflower was observed (Tejovathi & Anwar 1986).
Most of the published work in different plant systems dealt with the effects of environmental,
physiological, nutritional and hormonal factors regulating in vitro flowering, In the present study, a
modest pt is made to und d the effect of a growth regulator, gibberellic acid (GA3) and a
growth inhibitor, abscisic acid (ABA) on the frequency of induction of in vitro flowers in safflower.

MATERIAL AND METHODS
Seeds of five varicties of safflower, A-I, Mangira, APRR-3, Bhima and HUS-305 were sterilised with 0.1% mercuric
chloride in a sterile flask in aseptic conditions for 8-10 min and then thoroughly washed with sterile distilled water for 2 or3
times and were germinated on wet filter paper in sterile test fubes.

Cotyledons (devoid of apical meristem) were excised from 2- or 3- day- old and i on M &
Skoog's (MS) medium supplemented with 0.1 mg/l NAA, 0.5 mg/1 BAP, 0.008-0.1 mg/1 ABA, 0.002-0.2 mg/1 GA3 and 2%
sucrose. ABA and GA3 were oblained from Sigma USA. The were i in such a way that the cut

intai under 1 light (800-1000

ends of explants were in contact with the medium. All cultures were

lux) at 26 +1°C and were subeultured every 2 wk on the medium of the same composition but supplemented with 9% sucrose.

*  Department of Botany, Jiwaji University, Gwalior 474 011.
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Initiation of sk

capitulum {rom the cotyledonary explant in salflower. : ; ]
fon frequency on medium supplemented .wxlh L!lfftm 0
Jevels of GAs is given in Table 1. At lower Jevels of GA3 (0:002-0.01 mg/1) floral mduclm{\ Wi
noticed within 65-70 d aftér inoculation while at higher levels (0.05, 0.1, 0.2 mg/1) the formation
capitula was not abserved. In general, with increase in the concentration of GA3, the frequency
capitula induction decreased ir all the varicties used in this study. Hnwc\.'cr. ().pl mg/1 of G
supplemented medium resulied in relatively increased frequency of capitula induction. Nevertheless
the percentage frequency of capitula induction was more in the control.

In vitro induction of
The dala on percentage capitula inducti

Fig, L

Gibberellic acid (GA3) with lower concentrations induced floral buds, while at h
concentrations it showed inhibitory effects both in Chrysanthemum morifolium and Torenia fourn

(Tanimoto & Harada 1981)

Table 1. shows the data on percentage capilula induction ABA-supplemented
Observations recorded from different concentrations of ABA-supplemented media shows that
increase in the level of ABA there was a reduction in percentage of capitula induction. Among
different concentrations used (0.009 - 0.1 mg/1) relatively increased frequency of capitula indi

Yasodhara et al. In viiro flowering in safflower

VABLE 1 Bffect of GAzand AA on in vitro capiiula tnduction in safllower.
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Pereentuge of culinres (genolypes) showing eapitulz induction

Cone. (mg/h) Al Mangirs f\[illk 3 HUS-305 Hhima
GAs
0,002 13 266 133 6.6 10:0
01004 03 200 13.3 64 10
0.006 0.0 166 100 6.6 10
0.008 133 13,3 66 6.6 8
6010 70.0 60.0 333 200 333
0.05 5 L
01 4
0.2 = -
ABA
0.008 66.6 533 46,6 333 260
0.01 500 500 40,0 33.3 245
008 500 40.0 300 166 200
0.1 166 133 100 6.6 10.0
Control (MS #0.5 73.3 3 46.6 400 50.0
BAP + 0.1 NAA)

was scen when concentration of ABA was 0.008 mg/I. Nevertheless, the percentage of capitula
induction was more in control.

Application of ABA on Pharbitis and Chenopodium could nol induce under “strictly
non-induction” phase but it enhanced the fowering response of "slightly induced” plants (Zeevar
1976). However, the present study shows (hat ABA could also stimulate floral induction under a
non-inductive phasc in safflower. Nitsch (1971) reported that GA3 inhibited flowering while ABA
stimulated flowering in short-day plants of Cicliorium intybus.

The present study shows that GA3 and ABA cxert an inhibitory cffect on caputula induction
when compared to the control. However, GAs has more inhibitory effect on floral induction than ABA.
Among the 5 varictics used in the present study, both GA3 and ABA exhibiled the least inhibitory
cllect on var. A-I follwed by var. Mangira, while var. HUS-305 was more sensilive.

Generally, it is proposed that GA3 exers its physiological effect by altering the auxin status of
the tissue. Kuraishi & Muir (1964) while working on Hyosyamus niger plants noted 40 times increase
in the auxin level due to GA3 treatment. In the present study, the MS is already suppl d
with both the auxin (NAA 0.1 mg/1) and cytokinin (BAP 0.5 mg/1). Addition of G;; may be
responsible for increasing the concentrations of auxins lo a level which probably becomes
inhibitory/toxic.
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SPONTANEOUS CYTOMIXIS IN JASMINUM

8§, GEFTHAMMA
Department of Botany, University of Kerala, K.

Tri 695 581

(Received 24 Tune 1993, revised acoepted 26 July 1993)

SUMMARY

In Jasminum, cylomixis occurs from early fo late stages of mejosis, Cytoplasmic coromunicating
channels between pollen mother cells with or without migrafing chromatin materials and nucleofs
“This paper gives an account of sp ylomixis in 22 of /i sambac, 1f

Lrotlerianum, J.malabaricum, Jarborescens, J roxburghianum, J.cordifolium, Jsexsiliflorum, J. rigidum and
J. nitcheei.

were noticed.

Key Words:  Jasminum, cylomixis.

INTRODUCTION
The jasmines (Oleaccae) being pollen and seed sterile are propagated almost enlirely by
vegetative means. Almost all species of Jasminum under investigation exhibit the phenomenon of
cylomixis. As originally defined by Gates (1911) cytomixis refers to the passage of chromatin
materials from one pollen mother cell to the adjacent one through cytoplasmi icating
channels. The occurrence of cytomixis and various meiotic abnormalities in Jasminum is spontaneous
and not an artefact of fixation and staining as has already been verificd (George & Geethamma 1993,

Geethamma 1993). Here, the results of an attempt made (o illustrate the phenomenon of cylomixis in
22 accessions under 10 species of Jasminum are given (Table 1).

MATERIAL AND METHODS

The flower buds [rom different specics of Jasminum were fixed in chlor-acetic-ethanol (1:1:3), A few drops of ferric

acelate were added to the fixed materials to increase the stainability of chromosomes. Anthers were smeared in 2%
propi Ph of the required stages were faken from fresh preparations. Data on the names of the species
analysed, locality of collection, percentage of cytomixis and the stages of its occurrence are recorded in Table 1.

P

OBSERVATIONS

The process of meiosis in almost all the pollen mother cells was highly irregular exhibiting an
array of meciotic abnormalities of which cytomixis i Cytoplasmic « i
channels between adjacent PMCs with or without ials and i igrating
nucleoli were found (Figs. 1-3, Table 1). In certain cases more than 2 adjacent cells got involved in the
process (Fig. 4).

h .

DISCUSSION

A careful analysis of data in Table 1 reveals that the phenomenon of cytomixis occurs either in
carly or later stages of meiosis in all the varieties and species of Jasminum. In Oenothera gigas,
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- tswes of its occnrrence and pollen sierility in jasmings.
cality. percentage of cylomixis, stages o
TABLE 1:  Data on the specics, locality, percen!

Meioic stage

Cyromixis (%

———e
Pollen sierilit
Species 1 t\lh'.‘ i &

Jasmamun sambac All

Acen No. ! Trivandrum 52, Prophase 1o M 1 81,5

Accn No. 2 Karavattom S3.1 t 842

Accn No.3 Coimbatore 519 589

Acen Nod Trivandrum 533 852

Acen No.S Trivandrum 620 ¥ 822

Acen No.6 Coimbatore 452 E 782

Acen No.7 Kariavatiom 555 # 723

J. pubescens Willd

Accn No.1 Tnvandrum 68 45 Prophase T10 A 11 935
Acen No.2 Coimbatore 81.2 v CENT
Accn No.3 Bangalore 801 ¥ 91.2
Acen Noo4 65.0 RS 898
Acca NoS Tamil Nadu 68.52 Prophase 1o M II 835
Accn NO.6 Murnar 635 * 882

I. rottlerianum Wall Kallar 312 ' 10.2
1. malabarccum Wt Calicul 635 ¥ T8
J. arborescens Roxb. Coimbatore 235 Prophasc Ito M I 283
1. roxburghianum Wall. Bangalore 753 . 862
J. cardifolium Wall Ponmudi 623 e 655
J. sexssiliflorum Vahl. Tamil Nadu 658 5 678
. rigidum Zink. Bangalore 63.5 Prophase [to A 11 603

J nitclues C. B. Clarke

Accn No.1 Kallar 48.7 921
Acen No.2 553 U 91.1

Munnar

eytomixis occurs in all the PMCs at all stages of mciosis (Gates 1911) and in a random {ashion in
certain dicots (Stebbins 1932). However, in Jasminum its frequent occurrence from metaphase I tos

of fixation and staining (George & Geethamma 1983, Geethamma 1993). Cyloplasmic conneclions
with lageing chromatin in them were more frequent afler anaphase 1. This indicates that appare:
migration of nuclear chromatin was cither starting or getiing completed by these stages and gel
manifested and increased in later meiotic stages. Appearance of whole chromatin in one cell leaving
the adjacent cell cmpty was more frequent after anaphase II probably owing to increased inability t
divide and separate info daughter cells.

Creethumma; Cytamixis In Juamines

143

i, B omixis i :
gs. 1-4:  Cylomixis in Jasmanum (all x 1250) 1, J. sambac (Acen No.1). Cytomixis between 2 PMCs with migrating

::::::::1: mnl‘cri.alls: a}mzclnl m’l,lanko involved. 2, J. pubescens (Acen No.1). Cytomixis between PMCs without
in materials. 3, J. sambac (Accn No.2). Cylomixis between 2 PMCs wi igrati i
pubescens (Acen No.2) Several PMCs showing cylomixis. sl Tt

s }’\{hen the lfuclc.oli are Unnsfcr_r?d, it may produce an immediate stimulatory metabolic effect in
¢ recipient cell in view of the additional contribution of its RNA. content. Cylomixis results in the
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i i Sarvella 1958). Though the exact cause op (l{
55 cuploid, diploid and potyploid gametes ( s ah | 1 ‘
i “f'!“L“_'lII‘]::: \'clr\ clear il‘;s well established that nn.gml\log 9[ g n} I‘l‘c {\mtclm? from el
phenomenon is 51‘ ds to dis.crrpmcics in chromosome number in mdnfndfufl u“ s I?vf) ve -(Snlf i
m“!:('l“‘;‘;o(;ml:;\::\u ]nc;mrmm being pollen and seed sterile, (he significance of cytomixig jq th
Joshi K cer, Jas
ongin of ancuploid gametes can be raled out.

w0l Genet. ;145148 (1993)

CYTOLOGICAL STUDIES OF FOUR SPECIES OF LABIATAE FROM SOUTH INDIA

MARIAMMA CHERIAN AND V1, KURIACHAM
Depastment of Botany, University of Kerals, Kark . Trlvand,

i 7 jotic abnormalities and cylomixis are Tegularly
- s‘m“‘di‘ IsdI “rc::;‘; :l::; ::;cn:r"::)":;nn:‘glihrn::r:;ll'xom a peculinr gene acli.on ar deft‘ﬂiv'g e
5[*‘““““‘“? " “'lb:s:' thological condition in the cells, Owing to such defective gene function :
function bringing a n:blacp:lo cars on the dreary process of duplication and movement and lng iy
Chz‘:“:““:: ::d “scpnrnlion in their clumping into \mcq.ual n?nsscs. |C'n:§cquc“,u|¥iml:‘:mp.h
zowokincsis and wall formation between cells would be fornung t?nflg:tls ‘;’ “1:" | :::cns e u:‘:;u
of cytoplasm with or without chromatin as what i.s c:fllcd cytomixis. In st .mCiOSiS e
and plastic genetic system with defectively funchomnig‘gcncs cal\llsmg g ;]r i
cylokinesis appearing like cytoplasmic extrusions, sterility ol; pollen gmnm o dom%‘imm';
may be a charcter accumulated through generations of vegetative propagaly g

695 55
(Received 26 July 1993, aceepied 20 Augusy 1993)

SUMMARY

The chromosome numbers 1=26 in Ocimum canum, 2n = 50 in Orthosiphon aristatus, n = 9 In
(Gentosporum clongatum and n = 17 in Coleus zeylanicus are reported here for the first lime. 1t is shawn that O,
canum having o = 13 has evolved as an ancuploid and the taxon with n = 26 is a tetraploid. G, elongain is
based an x =9 and €. zeylanicus on x = 17. O, aristanus with 0 = 25 may be an amphidiploid species evolved
from 2 dysplold genomes, n = 12 and n = 13, both of which are reported in the genus.

Key Words:  Labiatac, cylology, chromosome numbers,
2 INTRODUCTION
ACENOWIEDEEMEATS i Tropical South India hosts about 134 species of the Labiatae, distributed in about 29
- »of Botany for ecltes The swid of Research Asoclbeag i . Tropical South India hosts about species of the atac, distributed in about 29 genera.
Thanks are due lo Brof. Susan Abrabam 'l"‘:"“"‘ Y (Rani & Mathew 1983). Chrc numbers of about 85 species of these are already known
the University Grants C: New Delhi is gratefully acknowledged. (Gajapathy 1961, Ramachandran 1967, Vembu & Sampathkumar 1978, 1980, Sanjappa 1979, Vembu
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1 And,

MATERIALS AND METHODS

Wallich Plants for this study were collcced from various places in southern India. Root lips were (reated with
1 y inoline at

R

SARVELLA P 1958 Cytomixis and loss of chromosomes in meiotic and somatic cells of Gossypium Cytologia 23 14-24

4°C prior 1o fixation. Young flower buds and root lips were fixed in ethanol-acetic
aaid-chloroform (3:1:1) mixture. The chromosomes were siained in 1% ine and p graphs were taken from
STEBBINS G 1. 1932 Cytology of Anfennaria I Parthenogenetic species Bor Gaz 94 322345 temporarily sealed slides. The voucher specimens are preserved in KUBOT,

RESULTS AND DISCUSSION
Ocimum canum Sims.

It is popularly known as hoary basil. The plants are herbaceous, erect, much-branched with
white

flowers  and  distributed in  the paleotropic regions. The planis collected from
Thiruvananthapuram and Comib were i gated. Both the above collections were similar in
morphological characters but for the size of leaves,

inflorescence and flowers, which are larger in the
Coimbatore specimens than in the other. The

plants from Thiruvanthapuram showed n = 13 (Fig. 1)
and 2n = 26 (Fig. 2) chromosomes. The somatic chromosomes were very small ranging from 0.9-3.1

wumn in length. The Coimbatore collections showed n=26 (Fig.3). The chromosome number n = 26 is a

new count for the species in which several other chromosome numbers such as 2n = 64, 128
(Golubinski 1937), 2n = 24 (Morton 1962), n = 11, 12,

13, 14, 17, 42 (Sharma 1970), n = 32 + 0-4B
(Vij & Kashyap 1976), n = 32 (Sanjappa 1979), n = 40 (Saggoo & Bir 1981), 2n = 22 (Krishnappa &
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Figs. 1-7:  Chromosome numbers in Ocimum, Orthosiphon, Geniosporum and Colesu: (all x 1000). (‘1!‘;l 0.
24 i ), Somatic
tha) ), Diakinesis (n =13), 2. O. canum (Th ;
rr::ur:"(lC':il:nbﬂp:r:;, Diakinesis (n = 26), 4. O, aristatus, Metaphase I (n = 25), 5. O. aristatus, Somatic m
I Diakinesis (n = 9), 7. C.zeylanicus, Di is(n=17).

(20=50).6.G
Basavaraj 1982), 2n = 24 (Singh & Sharma 1981, Pushpangadan & Sobti 1982) and n = 13 (Sa
Bir 1986) are alrcady reported.

Cherian & Kurinelan: € ywiogy of Liblutae 147

Morton (1962) reported that ©. canum with 2n = 24 is based on x = 12, This suggestion may be
accepled s 2n o= 24 i reported in this species by a number of workers and as x = 12 55, as shown by
Sobti & Pushpangadan (1977), the most frequent number of the Busilicum group of this genus. The
gametie number n = 13 nught have evolved from x = 12, Plants with n = 26 observed during this study
are obviously tetrploids of the ancuploid number n = 13,

Orthosiphon aristatus (BLMiq.) Mukherjee (=0 stamineus Benth,)

ILis an erect herb with white flowers, conspicuous for very long filiform slamens. It is
distributed throughout south-castern Asia fo tropical Australia. Plants of this species eallected from
Thimvananthapuran showed n = 25 (Fig.d) and 2n = 50 (Fig 5). The chromosomes were very small
ranging from 0.9-2.4 ym in length. This is the first chromosonme number report for the species. The
basic numbers already suggested for the genus are x = 7 (Morlon 1962), x = 11, 12, 13, and 14 (Saggoo
& Bir 1985) and x = 14 (Ghenan 1990). Ancuploid numbers such as 0 = 12 and n = 13 are known in
morc (han one species of the genus, (Bolkhovskikb et al. 1969, Mchra & Gill 1972, Vembu &
Sampathkumar 1980, Saggoo & Bir 1981, Krishnappa & Basavaraj 1982, Cherian 1990, Cherian &
Kuniachan 1984). This may suggest that O. aristams is perhaps an amhidiploid species evolved from 2
dysploid genomes, one with n = 12 and the other with n = 13.

Gentosporum elongatam Benth. (= G. indicum sensu Gamble)

Itis o prostrate, very slender plant with orange Howers, distributed in South India and Ceylon,
This species was collected from Kanyakumari. 1t showed n = 9 hivalents (Fig.6). Chromosome
numbers of only 2 other species of the genus are so far known. Morton (1962) has reported 20 = 28 for
West African specimens of G. rotundifolinm and suggested a basic number of x = 7, But G. tenuiflorum
(=G.prostramm Benth.) showed n = 9 (Vembu 1979a, Cherian 1990). This together with the present
observation of n = 9 in G. elongamum would suggest that probably x = 9 rej the basic haploid
level of this genus.

“oleus zeylanicus Cramer

It is feshly, herbaceous medicinal species distriboted mainly in Ceylon. The plants collected
from Thiruvananathapuram showed n = 17 (Fig. 7) and this is the first report in this species. As,
polyploid species having chromosome numbers in multiples of 17 are reporied in the genus
(Ramachandran 1967) C. zeylanicus may be considered as a diploid with n = x = 17,
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SUMMARY

Earyomorphol ;
Prar S, SY;:‘::IK‘::: ;(;:tllc; ;:‘n "if:”;;,mh greviller, A indicum, Cyclosoruf arbuscudus and €.
while €. arbus § - Both species of Asplenium belong o 2A k
DNA qu.l:’;' sculus and €. gongylodes come under 313 and 2B categories ruru:Wﬂ ) le fidlore s

quaniity, quafity and disposition are made, o definite - YA e T 08
cvolution of specics Investipated here. can be drawn 2 the kary

e

Key Words:  Asplenium, Cyclosorus, karyolype.

K i INTRODUCTION

on; f i
(1979), Kzinclhoa?: ;I;glcal analysis on a few fern species has been reported carlier by Kuriachan
Forbae e ‘;:.:;;IS’QZ:). Bhavanandan (1985) and Sankari Ammal & Bhavanandan (1992)
A 5 ryomorphologijcal ineEa ,- 3 s ;
indicum, Cyclosorus arbusculus and C. gr:ngylo%l'e: af:'s::gﬂ;l;:[fcp;ucs, e sty sl A

S MATERIALS AND METHODS

malterials for the present study were collecied [

bl rom Bonacaud, Ponmudi, Munnar, Erumeli, Nil

.m{:: A’Iwh::m(rlzld:dhngamlndnlnm. Young root lips were used for somatic chromosome studies, The oot '"“'“:I‘"’ . : o

el “.i.n i)u l;rh a pretreatment with 0.002M 8-hydroxyquinaline at 2-8°C for 2 h. Acefocarmine. (2:; w:: usl:dfm

= } g The systems proposed by Stebbins (1958), Levan et al. (1964) and Walk: 5
Minises o /alker (1985) were followed for

OBSERVATIONS
Asplenium grevillei Wall. ex Hook. and Grey.

This. i
Ll :speac:efn :\;as ;:ollcctefi from Bonacaud and Upper Kothayar. The root tip cells revealed 72
L AeE daprasc (lFlg.l). The chromosome length ranged from 3.5 to 5.9 pum. The
i Ch. siste oA 1 pair of M-type, 11 pairs of m-type, 13 pairs of sm-type and- ll!‘l 0
ype chromosomes (Fig. 1a). The TCL of the haploid complement was 154.7 um. The F%p::g::

from 17 to 50. The TF% is 31. Th
oo oIl - The karyotype belonged to 2A category. This species is a diploid on the

.
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plants collected from Udhngamandiay,

taphase (Fig. 2). The chromosomes vaned in lenpgp
1 me

. 13 pairs ol sm- 1ype and g

ts of 14 pairs of m-Aype,
i “""P'““fr': ﬁl)'rtl‘l“wnh catimated as 295 pm. The F% mnged frop
). The onged to 2A calegory. This species is aly,

s i 1Is of this \’-ptcits were obtained from
s
The rool tip €€ g
T‘h itotic cells showed 72 chronosol
c ni
rom 3.2 10 6.3 . The SOMmA ety
onies
ype chromes ound 1o be 35.6. The Karyolype bel

si-t
airs of 7 was ¢

19.5-43.8. The TF
4 diploid onx = 36.

i i
d €

Figs. la-dn; 1di of somatic ch of Aspl and Cyel 5. la. Asplenium grevillei.
Cyelosarus arbusculus, An. . gongylodes

L]
2a.

A. udicum, 3a.

(Fig. 3a). The TCL of the gametic set was 219.3 um. The range of F7% was 17.0-44.8. The TF% was
30.5. The karyotype belonged to 3B calegory. The specics is a diploid on the basic numiber, x = 36.

C. gongylodes (Schkuhr) Link

The root tip cells of the materials collected from Palode revealed he prescnce of 72
chiromosomes at metaphase (Fig.4). The chromosome length varied from 2.6 (o 5.4 pm. There were 6
pairs of m-type, 23 pairs of sm-type and 7 pairs of st-type chromosomes in the complement (Fig.da).
The TCL of the haploid comiplement was 147.4 pm. The F% ranged from 15 to 45.8. The TF% was
29.5. The karyolype belonged to 2A category. This species is a diploid on the basic number, x = 36.

$40) 1. Asplenum greviller A ool tip cell showing )
chromosomes at metaphase. 3, Cyclosol
lodes. A root tip cell showing

Figs 1-.:  Somanc chromosomes of Asplensum and Cyclosorus. (all x 7
chromosomes at metaphase. 2, A wndicum. A oot tip cell ~.hov«mg 72

arbusculus. A rool 1ip cell showing 72 al p 4, C gongy
chromosomes at metaphase.

DISCUSSION
Detailed karyomorphological analysis in 4 species, Aspleniim grevillei, A. indicum, Cyelosorus
arbusculus and C. gongylodes have been made. All these species are diploids on x = 36. The data
reveal that Asplenium grevillei and A. indicum are almost of the same slatus in respect of karyotype
category. Further, they do not differ much in their F% and TF%. However, they differ much in their
TCL value, being 295 pm for A. indiciom and 154. 7 um for A. grevillei which is almost half of the total
TCL value of A. indicum. It is not certain whether A. grevillei with lower TCL is primitive or advanced

Cyclosorus arbusculus Willd.

This species was coll d from P di, M Erumeli and Nilamboor. The root tip ce!
revealed 72 chromosomes at metaphase (Fig.3). The chromosome length varied from 4.0-8.4 pm.
complement consisted of 8 pairs of m-type, 24 pairs of sm-type and 4 pairs of si-type chromoso ¢
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THE EYVECT OF FUNGICIDES (BAVISTIN AND DIATHANE M-45) ON CHIASMA
FREQUENCY IN PEARIL MILLET

SB. CHOUDHARY AND 55 N SINHA*
Depariment of Batany, | 5P, College, Iharia 224 111

(Reeeived 9 Ootaber 1992, revised accepled 12 Augus 1993)

SUMMARY

An attempt has been made 1o study the effect of fungicides (Bavistin and Diathane M-45) on
distribution of chiasmata between noclel and within nuelei fa the pollen mother cells of Pennisetum
americanum Schum. It was noted 1har the fungicides have affecied the varlance ratio betwesn aad wilhin fhe
nuclel. It was found that in the rreated populations the varlance ratio was higher than in the control. The

number of chiasmata at higher doses was lower than fhaf of control. Mosily, posifive correlation was recorded
among (he treated populations.

Key Words: P

4 chiasma [r

INTRODUCTION
Chromosome pairing and chiasma [ormation during meiosis is under genetic control. These are
alfected by environmental factors such as variation in temperature, chemical treatments and different
types of radiations. A good number of workers have proved the efficacy of some fungicides to induce
chromosomal abnormalities in higher plants (Mohan 1975, Soliman & Al-Najjar 1980).

Bavistin and Diathane M-45 arc very commonly used by our farmers mainly for sced treatments
(0 belp cli seed borne di and to protect the field crops from fungal diseases. In the present
study, an attempt has been made to test if the chi freq Y, ] of wide i
altered by these common fungicides in pearl millet (Pennisetum americanum Schum.)

, 1S

MATERIAL AND METHODS

Dry dormant pure line seeds of the variety Giant Bajra (Pennisetum americanum) were soaked in distilled water for 6 h.

The sceds were then immersed in Bavistin and Diathane M-45 solutions of 0.05, 0.1, 0.25, 0.5 and 1.0% concentrations, The
duration of seed treatment in all the cases was 24 h with intermittent shaking. At the end of the Ireatmen, the seeds were washed
thoroughly in running tap water. The treated sceds were sown in nursery beds along with the control. In the ficld, the plants were
kept in the natural conditions and were treated agronomically as usual in regard 1o irrigation, thinning and weed control. Panicles
from treated plants were fixed in acetic-alcohol (1:3) supplemented with a drop of ferric chloride. Anthers were squashed in 2%
. The chiasma was caleul, in well spread dividing pollen mother cells in flowers of M plants at all

doses of Ircatment along with the control, Twenty cells were observed for analysis of variance for chiasma frequency in each
case.

D of Botany, Uni:
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: y as compared 1o e
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iummtinn of anthers of {he Mower buds (Sinha & (‘), Sl
after being subjected 1o differe reatments tend (€ e dealrintse
on al eytological and genetic I

nt chienucal t
vels, This was found true lor

mulati
TABLE 1+ Analysis of ariance of chiasmn freqeency following Tungicide trealmenls A
e PSR DA et e S e
% B Mean Mean Sqr. Mean Sqr. Corrclation
i Chissmata/ behween within Variance rallo co-efficien)
Cell nucler nuclei
e S S e S B S e
Ravistin
Conmeol 1390 043
0.05% 32,05 0.32
01% 1365 0.18
025% 12.50 0.38
D.30% 1245 035
L% 11,50 049
IMathane M-45
Control 13.90 043
005% 1265 019
0.10% 12.85 0.36
025% 1245 0.83
0.50% 1242 i
1.00% 1228 070

The mean chiasma [requency as recorded in Table 1 was Jower in all the doses in bou;r
chemicals. The results show a gradual decrease with increase in concentration in both the cases.

might be explained on the basis that the number of chromosomal interchanges mught have increasg
with the increase of dose. Such a high incidence of chromosomal interchanges at higher dose ley
might be responsible for the low chiasma frequency recorded in this case. The low chiasma freque;
might also be attributed fo the failure of complete pairing. The role of mutated genes in creating su
situation could not be ruled out complelely at this stage. The cases of desynaptic mutants have
reported by Riley (1966) in wheat, Sinha & Godward (1969) in Lens culinaris and Sinha & Roy (1
in Phaseolus. Such mulants might have arisen duc to change in nature ol genes or set of gen

controlling chiasma formation.

Choudhary & Sinha Fffect of fungicides in pearl millet

The prosent study indicates that the chisama frequency is allected by these chemicals a
teatnents vsing the fungicide Bavistin produced more disurbances in chromosome pairing th
Diathane M-45. Such a difference hetween (e behaviour of different chemicals with the sar
concentrations could be observed in other plant attributes afso (Choudhary 1992).
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STUDIES ON CYTOMIXIS IN CATHARANTHUS ROSEUS
RAISED FROM GAMMA RAY TREATMENTS

5. SASIKUMAR AN SUSAN ABRAHAM
i T 695 581

Dopariment of Bolany, U y of Kerala, K.
(Recelved 15 N ber 1992, accepied 25 August 1993)

SUMMARY
Cylomixis has been found to aceur in the My generation of Catharanthus roseus (] 1) G. Don. raised
from gamma ray {reatment. As a result, In plants this ph exira ch were present
i ials were also ob d Itis

in many pollen mother cells, Likewise, empty cells devoid of any ch
suggested that the phenomenon is possibly due fo physiological disturby ing as a result of the

Ireatment.
Key Wordst  Catharanthus, gamma rays, induced cylomixis.

s INTRODUCTION
Cytomixis has been reported as a natural phenomenon in many laxa (Sinha 1985, Banerjee &
Sharma 1988) and is known to be induced by various treatments, (Datta & Biswas 1984, Bariar 1985).
This phenomenon is also found in hybrids, triploids, haploids and other genetically disturbed
populations (Verma et al. 1986). During the course of mutation induction studics in Catharanthus
roseus using gamma rays, cylomixis was found o occur occasionally in all the treatments. The present
paper describes cytomixis occurring in the progenics rised from gamma ray irmadiated seeds of C.

roseuis.

MATERIAL AND METHODS
i i and vi present in C'

C. roseus is a medicinally i specics. The
roseus are useful in the treatment of leukemia. During the present study, genetically pure secds of a locally adapted variety of C.

roseus were irradiated using different doses of gamma rays (10 kR, 15 kR and 20 kR) to induce variability, Three hundred seeds
were used for each Ircatment. Similar sel of untrealed seeds grown under identical conditions served as control. My generation

was raised in the experimental ficld.

For meiotic studies, flower buds were collected at random from all the reatments and fixed in Carnoy’s fluid (3 alcohol
: 1 acetic acid). Smear preparations were made using the acetocarmine technique. Pollen mother cells (PMC) from control planis

with the

were also incd for

RESULTS AND DISCUSSION
Control plants of C. roseus showed normal divisions and 8 bivalents were clearly observed in
cach PMC at metaphase I. However, occasionally, in plants raised from different treatments, extrusion
ol chromatin from one PMC and ifs entry into the cytoplasm of an adjacent cell has been found (o
occur. As may be observed from Fig.I clear chromatin connections and cytoplasmic bridges were
observed between cells. The extruded chromatin materials were found in between cells in the
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from gammn iy freatmients (Bariar 1985). Datla & Biswas (1984) observed cytomixis in an ethyl
o thanesulphonate mduced wutam plant of Nigefls sativa, Cylomixis occursing in triploids of
mulberry evolved by erossing adificially induced wetrploids with dipfoids was reported by Verma et al,
(1986). Bobak & Hennch (1978) observed oytomixis in the rot tip cells of Vicia faba sreated with the
herncide, tifluraline, Cytomizis in exotic varieties and natural hybrids were 2lso reporicd by many
vorkees. (Lakshmi & Veermmgluvainh 1981, Sinha 1985, Bancrjec & Sharma 198%). Banerjee &
harmn (1988) observed cytomixis in all the individuals of a particular population of Rauwolfia
serpenting and suggested o genetic control of this phenomenon, During the present study, cytomixis

has been found to occur i progenies maised from different {reatments. Possibly, physiological
ifestation of this

disturbances oceurring as a result of the teatment has Ied in the

phenomenon.
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Figs 182 Catharantkus seseus. (x 1500) 1. Poflen mother cells showing chromatin bridge and cytoplasmic mm:g{\
of some plani species (Scrophulariaceae) Cytologio

Pollen mother cells showing condensed chromatin between 2 cells.
comdensed stafe as in Fig 2. Extrusion of the entire chromatin of one cell or part of the chromag SINHA ,;o n3 r]n::: Cytomixis in mi g in natural pop
in in many cclls. Cells devoid gf i
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maicrials to another cell lted in the f ion of excess ch )
chromatin were also observed occasionally. The percentage of PMCs showing cylomixis in diff
treatments are recorded in Table 1. A dose dependent increase in the percentage of cells sho
cylomivis s quite evident from the data obtained under different freatments.

TABLE 1:  Percentage of cytomicfic pollen mother cells showing ahnormal chromatin movement in the different trearn

and control.
Treatments No. of PMCs analysed Cytomictic PMCs (% )
10 kR 300 534
15 kR 300 6.67%
20 kR 300 767°
Control 300 2

* Sigmificant at 1% level.
Previous reports show the occurrence of cytomixis as a result of different treatments.
phenomenon of eytomixis has been reported as occurring in the PMCs of Rauwolfia tetraphylla




1, Cytol Genel. 28 161165 (1993)
MEIOTIC STUDIES ON SOME MEMBERS OF CASSIA
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SUMMARY

Meiotic studies in 9 species of Cassia, C. limorensis, C. obovara, C. roxburghii, C. siamea, C.

sophera, C. spectabilis, C. tamentasa, C, occidentalis and C. surattensis from South [ndia have been carried
number of C. 1 15 15 reported for

out and all the species are tefraploids showing n=14. The ch

the first time.
Key Words:  Cassia, melosis, tetraplolds.

INTRODUCTION
Cassia Linn., belonging (o the family Cacsalpiniaccac comprises about 600 species (Willis
1973). The cytology of some species of this genus has been reported previously from India (Pantulu
1942, 1960, Sampath & Ramananthan 1949, Ramanathan 1950, 1955, Bir & Kumari 1979, 1981, 1982,
Chaudhary & Chaudhary 1988, Saji Mariam George & Bhavanandan 1993) and abroad (Fedorov
1969). A perusal of cytological data shows that the South Indian region received little atiention by the
cytologists. This fact prompted us to take up the cytological study of Cassia from this region.

MATERIALS AND METHODS
Materials for the present study include 9 specics collected from different localities of Kerala and Tamil Nadu. Flower
buds were fixed in a modified Carnoy’s fnid (6 absolute alcohol : 3 chloroform : I glacial acetic acid) and anthers were squashed

in 2% acetocarmine. Photomicrographs were taken (rom temporary slides.

RESULTS AND DISCUSSION 4
All the species presently investigated showed n=14 (Table 1, Figs. 1-9). The course of division
during mciosis was normal. Previous chromosome reports show that C. roxburgii (=C.marginata),
2n=26, C. sophera, 2n=12 (Chaudhary & Chaudhary 1988), C. tomentosa, 2n=24 (Hus 1904, Saxton
1907, Irwin & Turner 1960, Diers 1961), C. occidentalis, 2n =13, and 2n = 14 (Bir & Kumari 1979,
Gill & Hussaini 1982, Muto 1929, Turner 1956, Irwin & Turner 1960, Micge 1962), C. surattensis, 2n
= 28 (Pantulu 1960, Irwin & Turner 1960) cxist as different cytotypes, cither as ancuploids or

polyploids.

Though Cassia is a polybasic genus having a series of basie chromosome numbers such as x =
6,7, 8, 10, 11, 13, 14 and 15, the members of the Indian subcontinent are based on x = 6, 7 and 8
(Kumari & Bir 1987). Goldblatt (1981) suggests a basic number of x = 7 1o be the primary basic
number which has undergone an early duplication to  with some ancuploidy to x=14 which is common
in Cacsalpiniaceac with some ancuploidy to x=13 and 12. Fernandes & Queiros (1978) regarded x=14
as secondarily evolved number. A host of cytologists have marshalled considerable chromosome data
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ABLE 1 List of materials L indledand ober SAIIIORESE. S0 S0 ) i it
Author/s & Years

= Chrom. No
Locality

Species n 2n

,// L i —
_ Munnar, Uppet Kothayar Present study

¢, timorensis DC. L
Prosent sfudy

0. abata Collad. 1 Kanyakumari
2 Ramanathan 1950
(C obuisa Roxb) % =
¢, roxburghii DC . Thmvasmtapum Pt i
) Choudhary & Choudhary 1988
(C. marginata Roxb.) . 26
¢ siamea Lamk. \a - Thirevananthapuram Present study
14 28 Bir & Kuman 1981, 1982, Choudhary & i
Choudhary 1988, Pantulu 1942, Irwin & Tur
1960 55
C sophera L. 14 - Kouarakara Present study
(C.schunifolia pC. 14 28 Bir & Kumari 1981, 1982 Trwin & Turner 1
C. sophara Auth.) Pantulu 1960
12 g Choudhary & Choudhary 1983
3 24 Ramanathan 1955
C. spoctabilis DC. 14 - Thirvansnthapuram, s ; 2
Coimbatore = Present study, Gill & Husaini
€. tomentosa L. 14 . Udhagamandalam Present study ;
5 24 Hus 1904, Saxton 1907, Inwvin & Turncr 1960,
Diers 1961 E
€ occidentalis L. 14 - Thirevananthapuram Present study
14 3 Bir & Kumari 1979
¢ 13 = Gill & Hussaini 1982
26 Muto 1929
28 Pantulu 1960, Turner 1956
- 26,28 Irwin & Turner 1960
C. surattensis Burm. [. 14 - Kollam Present study
(C. glauca Lamk ) 28 Pantulu 1942, Sampath & Ramanathan 19:
28 56 A Irwin & Turner 1960, Pantulu 1960

Figs. 1-9: Chromosome numbers of Cassia (all x 2000) 1. C. timorensis. M 1 (n = 14), 2. C. obovata, M I (n - 14). 3. C.
s num [ Cassia ( ( ) ( ).
roxburghii, M 1 (n = 14), 4. C. siamea, M 1 (n = 14), 6. C. z ks =
( I(n = 14). 6. C. spectabilis M I (n = 14), 7. C. tomentosa, M 1 (n = 14),

(hat x=7 would be the original basic chromosome number of angiosperms (Walker 1972). S
is (he most common haploid number in Cassia, it is suggested that the basic chromosome

~ well established in the genus.
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CYTOTOXIC EFFECT OF AQ

Conidering the medicinal
extract of (15 Teaves were invesyij

depress the mitotic division 10 A consider
important finding and, henee, the leal exirac
various human and calfle ailments. '[)E ext

dulpha in Bihar (India) are used a.
1947), headache, scorpion- a 1
also applicd externally in psc
The leaves are given (o call
reported to contain alkaloid (S|
in addition to various terpenoid:
investigation was underaken fo
Allium cepa L., as the aquec
abnormalities (D’ Amatc
Cherian 1976).

Fresh young |
R.K.College, Madhubani, Bih:
with 10 ml of single glass:.
washed white cloth and dif
6.25% were proved to
coneentralions for 6, 1
analyse cylot
Ireated and m:u.\{u
stained in 2% ace
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OHSERVATIONS o _
i {linm cepa Was freated with 6.25%..3-12"“ ﬂ“‘{ ‘-5‘(‘ Y (:!' ::'(' :cuf ¢
T il 01‘A24"30 36 and 42 . As faras mitolic lﬂdt‘l‘f wits coneermne -T;‘(' ol
of Leucas asperd for 6,12,18,24,2U R concentration and period (lrpcndcnl.s.. he oy
L. The et m was trented with 6.25

far 24 h when the meriste

was observed 1o depress )
(he increasc in the dilution of the extra

mitotic depression of 88.00% was mcordc: e
extract, The mitotic depression g\mdunl:?: e::‘vrm S L 56% when treated for 6
L sion was theretore, obtaIN slices obs .
A :e oy ;‘ din the treated cells were far more Jower than the indices served for
milotic indices nPE was scen lo take place in cach and every Casc. Though n:m de,
Recovery . realmenls for cach concentration

ctive controls. M :
e 1 to be ninimum n 42ht

recovery was variable, it was see
Figs. 1-3).

TABLE 1:  Mitotic index 5o

wm cepa oo treated with L. asperd leal extract

J mitatic depression recorded in Al

Conc. Period s Mitotic index M £.5D

(%) () Control Treatment Recovery

Bin e 2500 9624057 4081019 500+ 044
12 2500 6942071 3931018 44410M
18 2500 8271071 294 £010 3231026
24 2500 8622070 195 £030 zmiq;qs

30 2500 9024117 1172080 331£050
36 2500 5001037 104£002 304£012

o 2500 7,00 £042 084£007 1314007

B 6 2500 8072023 7001 0.19 7344042 13.25. 1% |

12 2500 860 +044 6264 0.44 6954 0.13
18 2500 9072051 3572024 4714064
24 2500 8004027 2471048 3.594 049
30 2500 0.60£033 213013 2721033
36 2500 9.00 £ 0.42 2021016 2121018
4 2500 8001035 1.80£0.23 1.90£0.13
156 .6 2500 6.47+035 547 £0.36 5714034
= 250 681£039 5162009 5524076
;‘: ;Js: :ﬁffﬁ:: 4782026 5.0140.40
o SR am;_o.oa :;zw{z 4741028
36 2500 6.47% 0.79 3 it ey
* i S o-% 112019 4334034
: 2624025 2874087

- Cone, Concentration, TCS, Total cells scanned, Mit. Dep., Mitalic depression,

cnie effects recorded in Allinm cepa oot ;

AL 2. Mon clustog:
’(-U;;(‘ 0 Period TCS 2]
) (h)
e G
12 25000
18 2500
u 2500
30 2500
36 2500
42 2500
312 6 2500
18 2500
15 2500
#d 2500
30 2500 :
36 500 0
42 2500
1.56 6 3500 :
= 2500 L
18 2500
o PEOUSHES
30 50 i
36 S50
42 2500

periods used. However,
clastogenic abnormalitic

while the Jowest non-
was observed for those

considerably.
increasc in the ho
6.25% of extract
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Figs. 1-6:  1-3. Mitolic indices. 4-6. P

0=Control, A=Treament, [J=Recovery

Kamat & Singb. Bffeot of

o and 42:59% of recoverics were caleulted for 6 and
(0% el

centration of 1.56% showed rm 0 ‘
l.(mmu‘u!s, respectively, Total "ﬁ""wm '
‘Tn,hmrnmli"“ recorded for their respective cotitro)
ol i ¢

754

=y
The preseint invcslii;minn c@,ﬁ@ out on
ve rise to cerlain interesting {uu]u mam
[ mifotic division appreciably. It effect
s iod-dependents. The maximum nufotic depression
m:nccnlmlion. On the other hand, the l!ﬁnimum

1.56% of concentration. When the mitotic muf@ o
sels, il was clear thal the aqueous lea { extract of L
1o a grealer extent. s

o

division

1t was quite significant that no clastogenic
Species. The use of the leaves of I""{‘T"""“ 7
may, therefore, be suggested to be quite safe. The
reason behind the high percentage of recove
abnormalitics.

As far as non-clastogenic abno
were due to spindle disturbances. The

concentration. In all the three c
cnhancement in the periods of tre
38.77% + 2.32, for 3.12% from 7.12
502% + 03310 18.97% + 1.04.

Like the cytotoxic effec
dependent. While the highes|
concentrations. The extent of |
expected (o be the reason beh

The first author (M K).
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ROSSABILITY AND MORPHOLOGI

The cultivated genotypes of Vigna
with V. radiata var. sublobata and V. mungo 13
131 x V. radiata var. sublobata where alfer
good sced sel among cultivaled genolypes
<urvival percentage of the plants depends upon |
achieved in MG125 x UG 473 (75.45%) and
scored in hybrids and amphidiploids were of
(heir characters than their 'y but nol"llieh".“pumjﬁ‘

genetic variability. It is, therefore, essenti;
and cultivated species so as o broaden the g
cultivated species, V. radiata (L.) Wil
potential for improved production and
(Rashid ct al. 1987). Interspecific hybrid
fertile hybrids obscrved to be greatly enla

study crossability of V. radiata and
crossability of these species witl
crossability among imp

‘The experimental
silvesteris Lukoki, Marechal |
MLI31, ML337 and SMIL32 :
emasculating and pollinat
next day between 9 and
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of number of pods set 1o the

od crossability percentage cxpresed a3 (e PETCETIAES e
i jation of pods anc €I ;
pallinated. init
flowers pollinated- oty g e hybrid seeds in Kharif season In the pots,
zation had been i 025% aqueous colchicine solution at the meristematic
i ““’:'“r 3 conseculive days. Hybrids and amphidiplolds so produg
ARl e, leal «ize, length of the petiole, colour of (he flowg

The morphological characier!
polypalidy, 10- 10 15-day-old hybrid se¢ r
i ‘°':Pmoi“‘ i m':‘:::u;l‘:“ Jeal texture, feal sha

jcal trails such s 8 s
Llr:cklplml.ﬂpod tength. number of full seed/pod and seed colon

mation
%)
20.00
17.24
47.82

Germi-

No. of
se

RESULTS AND DISCUSSION ;
_1. MI-1-1) on different ¢ ong
ML 337, SML 32) and mash (M 218, UC; ‘gi;::lg:‘x: _;il?reslerif is given in Table 1. The
progenitors V. radiata ‘var. sublabﬂl:J 3(;“473; (15.45%) and minimum in ML 267 x MI-I (18
pod setwas observed inMG 89 ) 00000 4 5ot) and minimum in ML 267 X M
number of pods followed by MG 1 Mc); G 473 (T5.45%) an 3 miiniosunt n
The number of pods followed Y 08 000 high in MG 125 x M 218 (11 pods) fo
(5 @ i e R in Pusa 101 x MI-1-{ and ML 276 x UG-
25 x UG 473 (10 pods) whereas lcast (1 pod) in ! ;

0 «velled) also varied and only 38 formed in 11 pods
number of sceds per pod (normal and shrivell ) LB 2 Nl
x M 218 and 18-22 seeds were scored in 4 pods in lfusa 101 x MI-I: ML X MI-L ML
and SML 32 x M 218 respectively. This clearly indicates that the difference in L:I'USSﬂblllly

mature pods and number of seeds also depend upon the genotypes of the parents involved.
Among the crosses between wild and cultivated specics, the pod percentage in ML 1 1
and V. radiata var. sublobata ranged from 5.71-26.66% whereas ML 267 x V. mungo var. si
had 13.33%. Only one pod in these crosses reaching maturity and the number of seeds
from 2 to 4. As the number of cultivars involved were few, it was suggested that a lar
cultivars should be involved to cross with wild species to identify specific cultiv:
crossability because it is expected that some genotypes of V. mungo give beller cross
mungo var. silvesteris, a progenitor of mashbean. .

1t is generally observed that the hybrid seeds are mostly shrivelled, partially fi
(Al-Yasiri & Coyne 1966, Dana 1966, Biswas & Dana 1975) as is evident from Ta
seeds reach maturity and are viable. These may also be genotype dependent. Crossed si
observed to have wide variation in their germination ability, maximum (72.73%) being i
MI-I-] followed by SML 32 x M 218 (70%). Secds of Pusa 101 x M 218 and ML 26
germinate, Low seed germination was also reported earlier (Ahn & Hartmann 1978,
1975, Shanmugam et al. 1984). Survival percentage also varied and only 105 sced
variable number of seeds. The variability existed for crossability, germination as
plants might be dependent upon the compatibility of 2 parents involved in
indicated differences among genotypes which suggested that the :
- sereened and cerlain physiological manipulations like growth regulators, em!

germinated

Crossability percentage among

fic hybrids of Vigna species.

bl‘if

i

Crossability and survival percentage of interspeci|

mbination of

TABLE 1:
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¢ s e nes from wild R
L.h iy 1 plln(—h 10 CTABIE yrmims 10t of @r
h’l‘l(& FROUE _"l
50 45 10 have ¢
fier seed set

1o cultivated 00Es. { s more 0 unghean (443617 cinj thyy

i Y 1
Based on morphalogic! * 4 the plant beight intermedinte 1o B¢ th the parents and cloge

Y ; UG 473 where it was ARS ¢
50,20 em. Hybrid of Pus 101 8 VO 4D &
mash 3037i,d fram 25.9-085 cm exeCPUS Te gy ML 367 x UG 473 and ML 337 x ML hee
U_ﬁ“jﬂ" V‘I:K femule paren! (Table 2). 10 7 o Jength and widih in parents were S.64-3 10 g
similar o - from 40.5-52.4 em. The teaf width similar to mash parent and fegf.
plant eight veres 7 Shnds b lea _ ;
o g w0 298954 & 18 U from 409-583 cm and 6.82:7.79 €m respectively, fy
Jengih cither of mU02 and 771 and 467-5.11 cm respectively,
nphidiploids both leaflct length hybrids and searer 10 mash
f petiole length was 00T | ; at, Leafl texture varied f
Mean leal pe g sl » . :
except in Pusa 101 3 uG prids, subcoriaceous 10 smooth in parcnls and' cotiaceous o
’“'hrtn?“m‘s u"kr\vﬂ {he Jeaves were proadly ovalr with scute apex in "“T‘:“';LP:;“:‘::;'“‘::: ;uug
u‘m‘ﬂ;mdlv ovate to ovate lanceolate in parents. Same 15 for oplRn @ chhive
tf’v-\v.\m e;:rn 10 grm;ish vellow to blackish brown (Table 2).
; 5.39.6.7 em) were higher in mu
Jant (32-104) and pod Tength ( 3
: Mml: n;('::'.:; ?:;_r:aprm) and intermediate in hybrids (8-15 and 2.26-3.69 cm) (Fig.1). Tn.
i f““dt Ih; numlx‘x increased to Fy hybrids having 32-40 pods and 4.69-5.15 cm pod Tength
oz 51 idiplo i brown to brownish black and green 1o greenish bl
2). Seed colour m amphidiploids varied from ¢
iy : d mash parents from green to greenish yellow and black
in bybnds in companson to mung and mash pa i A
blackish brown and these were chrivelled, partally filled and empty in hy! n bold size

amphidiploids (Figs 314)

ndics, the plant heigh

conaceous 10 by

brids and amphidiploids carry the morphological characteristic
966, Subramanian 1980, Dar et al. 1991, Minocha et al. 1991

nd plants exhibited a combination of morphological charac
of the parents with compl T of domi <uch as colour of epicotyl, plant habil, margin
Jeaflet, pigmentation of standard petals and sepals irrespective of flower colours. Minocha et al. (1991 )
indicated that the variable morphological characters increased in amphidiploids compared to hybrids
but when compared with parcnts show the variable trend. It is also indicated that novel and
recombination can be isolated from segregz ting gencration of interspecific hybrids and by synthesi
ampidiploids which could be valuable material 1o imp: both bean and urdt (Dana

Earlier workers reported that byl
of both or cither of the parent (Dana !
Satvan ¢t al. (1982) postulated that hyb

7

&

Kammkar 1990). They also suggested that in order to exploit the potential of interspecific crosses,
different specics of Vigna should be intercrossed extensively with the member, forms and specic
\heir respective primary, secondary and tertiary gene pools with the aid to embryo rescue technique.
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