1. INERODUCTION

Bhe estabtishment of the gigas mutants of Qenothera

amarc&iang by Lutz (1907) and Gates (1909) as polyploids, and
glso the diacotery of polypleld nature of several of the common
eultivatéd plants, like whaat, potato, tobacco, cottorn, sugar-
cane, éﬁé;;'aroused much interest on the mechanism of doubling oﬁ
é£§§§és;£éLsets in nature. Before long,attempts were under way
éo create polyploidé artificially. Notable among the early
methods for experimental productiorn of polyploids have been :
decapitation and callus methods of Marchals (1909) and  Winkler
(1916), heat-shock method of Randolph (1932), centrifuging method
of Kostoff (1938), hormonal treatment of cut surfacesby
Gréenleaf (1938}, and twin seedling method for isolation of
polyploids by Muntzing (1938). However, the epoch-making
discovery by Blakeslee and Avery (1937) of the polypl&idizdﬁﬁf'
property of the alkaloid colchicine developsd through thg3§m¢
eytological discovery by Dustin et al. (1937) has supplaﬁteﬁ
the earlier methods for the artifieial induction of polyy@aidy’
in plants., |
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' With the advent of colchicine technique polyplaids
vazﬁ artificially produced in a large ‘number of plamts. Mt
mosf ﬁiithe induced polypleids eould not be used immediately
in prefe?@ﬁée to thely diploid progenitors mainly due to thair_'



red?ced fertility. Fevertheless, great variations in fertility
hase been observed, mot only from species to speciles btut alse .
in d@ifferent varjeties or etrains of the same species, varying
from total .sterility to values as high as 75 per cent fertility.
The differentlal pesponse between varieties or strains to
induetion of polyploidy has also been noticed in other morpho-
logicel and phyeielogicel characters besides fertility, as, for
1nstance, 1ncrease in size of the vegetative and reproductive
parts (Levan, 1942, and Kuckuck and Leven 1951, ir linseed
t;yeﬁs Hgntzlng (1948) in bartey, Bohn, 1947,and Nilssen, 1950,

in tomate, ete.,etc.

“furtherwore, it has been shown that by selection among
the progenies of tetraploid and also irn the progenies of hybrids
between tetraploid variecties or strains fertility levels eould
be raised,appreciably. Some of the notable examples where -
selection has brought about considerablé imprevement:in yield
are ¢ Linum by Sehlosser (1944), and Kuckuck and Leovan . (1895))g
barley by Muntzing. (1948). . Ieeseveral eross-fertilized erops. -
like red clover (Levan, 1948), rye (Huntzlng, 1953}, Brassige
(Partheserathy and Ra;an, 1953) greater success ceui& be e
achieved with selestion owing to the heterozy esity in the;
material. Nevertheless, in some instances autogameus plants o
alse“féepended well to selectien by the adaption of suitabie o
ﬁechniﬁue. Thus,Levan (1942), and Kukk (1943) in Lipum,and
Muntg@ggeﬁlgés)-in barley obtained higher degree of fertility
by utii&ﬁﬁﬁgﬂn of large number: of diploid Lires for inductied’ -
of tetraploidy and subsequent hybridization between intervari-
etal ketraploids... - e



Some of the undesirable characters of the tetraploids
like slower rate of growth and reduced fertility may be compen-
sated by other desirable characters, such as prolonged growth
period, ‘gigas plant festures, larger seeds, and higher protein,
vitamin andfsucﬁléthbf chomical constituents, ete.

. The. developmant off tetraploid steel rye by Muntzing
(1951) bhas brought to light the exlstence of differences among
the sgvpgg@_variaties of the same specles towards the induction
Q?,§§§¥591915Y and also the eiistence of a favopable balance
between positive and negative characteristics. The slight lower
seed setting, reduced tillering, lower mmber of flowers per
spike, and tendency to shed basal spilkelets are counterbslanced
by the larger size of the seed, superior baking quality of the
flour, and the improved sprouting ability of the seed. The
remarkabls achievetients in the breeding of tetraploid forage
legumes, such as red and alsike clover, in the 3candinavian
countries indicate the possibility of ‘obtalning greatér success
with forage crops Whers the sead yield 1 of sacondary importance

!

~ As a part of the project on the lnductlon and study of
tetraplolids of sesd and forage legumes, this vork vwas takeq -
up with tlree seed-gum-forage legumes, ngmely, cluster besn

(CYamopgls tg;;ggong;uba DC.)s horse gram (Dolichos biflorus L.),
and soyb.an (Glycine max (L.) Merr.).
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+ With the creation of polypioids in geveral of the
cultivated plants it has becoms apparént.tpaz.ehromosoma doubl~
ing in plants orglnally having lov chromosomé rumbers will be
more .promising than those with comparatively high numbers.



KQ)tOff (1940) has cited some exa*nples to show that specles
with smaller chromosomes exhibit lower degree of sterllity "
than those with 1arger chromosomes. The three plants were
chosen to represen'!; two Indian legumes and an- introduced one
(soybean], with}.ow\, medium, and high chromosomes rumbere.' The
‘ chromsomes 11': all the three plents are small but among
themselves those of cluster bean are larger and few in number
(2n = 14), those oi‘ horse gram smaller and intermediate in
n"f‘?‘??i;(ﬁn 20)* and those of seybean medium—sized and high

Ags the plants are self-fertilized, a large humber of -
varistises with a m.;‘ch diverse characteristics as possible were
selected to facllitate intervarietal hybridlzativa and thHerahy .
improve the fertility. Simee all the three plants are to a
Large extent utilized as forage and green manure crop.s, productic
of polypleids with their characteristic intensified vevetative "
growth would be advantageous even if the :rertility is :c-edueeﬂgr
In soybean, where despite the h.igh mtritive value of the s?eeds,
it 1is not popular in India owing to its high oil content there
1s possibility of increasing the paletebility 'by reduction in

T
oil content end fupther increasing the protein content at the
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tetraploid level as found by Porter and Weiss (1948) in both
thair tetraploids.
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F’ ?he chromosome number of all the horse gram
~yarietiea used in the present investigatlion :
was found to be only 2n = 20, aithough it =~ -
was reported earlier as 2n = 24 by Rau (1928). .



. Cluster bean, or guar, belongs to the genus Cvamo sis,

(C.tetragonoloba DC. syn. €. psoralioides (L.) Taub.) of the®

tribe Galegeae. It is probably indigenous to India, though it

has never been fotnd'in a wild state. According to Chevalier

(1939)'%%9 genus Cyamopsis comprises of two more species, viz.,
C. senegalensls and G. stenophylla, both are ancual herbs

g;qg}ngdwilﬁ in arid and seml~arid regions of Sudan, Sahara
ag@{@;abi&-JﬁThﬁ glgnt is hardy and drought resistant wifh.a
?%Qﬁ ﬁggga,of adjustability. It is an annual erect herb,
gggglly.growing to a height of 3-10 feet, bearing clusters of
Yhick fleshy pods. There are several varieties under ckltivation
throughout India, distinguished by the height of the plant, and
size and shape of the pods, adapted for cultivation in different
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The young pods are used as a fresh vegetadble or preserved
after drying and sg;t;ng for.later use. The whole plant"and the
séeds are used as cattle fodder. The young plants are good green
ma#ures. The seeds yield a mannogalactan gum uspable in foad,.
paper and textile industries, for which the piantslare no¥w being
tried in the arid regions of U.S.A. The gum is favofred as &
$E&bilizer and thiékener in salad dressings, icé cream and
baking products. | o

cumbey . ToTSe grem, also knovn as kulthi bean, 1s & native of

Indig .and is distributed throughout the tropical. region of the

01d world. It is included in the gerus Dolichos (D. biflorug L.)

under the tribe Phaseolese. Several varieties of horse gram
differing mainly in the time of maturity, color of the seeds

| are cultivated in India.
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The crop can be grown practlcally on all types of
goils except the highly alkaline oneg. 1t is hardy and
drought reslstant like cluster bean. It 1is an ahtumn crop
sown ususlly during August-September and harvested after
about 4-6 monthed -

\ 'liéz 3.0.0((13 of horse gram are extensively used in 3outh
:India as & pulse and as feed for horses and cattle. Stenms,
isaves and #plit msks are also used as cattle feed. As the
crop oan he grown on poor solls with moderate rain fall it is
siten used as a preparatory crop on new lands to enrich the
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Soybsan(Qlyaine mgx (L.) Merr.) iz a native to Bastern
Asie. It 18 Iincluded in the tribe Phaseoleas. The soybean is
considered to be one of the oldest oultivated orops and its
antiquity can be trsced in Chinese literature to as far bdeok
as 2838 B.C. In Indla, soybean has been introduced a few

decades ago.

It is chiefly cultivated for the seeds uhich are vory
rich in protein(38-42 par cont) and rat (16 =~ 17)9:' cant) rha
seeds are easily digestible. The soybean oil is used in
shnrtenin £y oloomargarine, mayonnaigse, salad dressing, otc.
Tho plant is also used as hay, and green manure. A large
number of varieties with great diverse characteristios exists.



