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Phascoins aureus, Koxb (Syn* P. radiatus* L), commonly
knoun as green gram or miing, is an important leguminous crop
of India specially of eastern Indio.* According to Do Candolled®©”!
groan gram is under cultivation for more than frio thousand years in
India, Outside Indias green gram is cultivated to some e:tont
throughout the Soufck Eastern Asia and in the central and southern
part of Africa, Recently it has teen introduced to the nou i:orld*
There arc reasons to believe that green gram originated in India,
uas brought into cultivation hors and spread to other countries.
The Ilindusthan Centre is recognised as the centre of origin of green
gran by Vavilov(1951) « Proin (1803) is of the opinion that Phaseolus
trinsrvis* (syn»?.sublobatun mie—=b) is the ancestral uild form of
the tuo cultivated Indian legumes, greon gram (P,aureus» Ro:b)and

black gram (P»nnvigQ.9 L) «

) The plant is an annuel herb* The stem is lightly ridged,
and hairy in nature* The leaves are inparipinnate trifoliate
compound vith stipules and stipelsj petioles long and hairy; leaf-
lets ovate, somiceuta. The inflorescence is a raceme uith a long
peduncle bearing flouers at the swollen tip in opposite pairs-e
The flouers are small* stalked* papilionate* xJith twisted keel
and staminal columne The pods are in clusters, radiating from the
ape:* of the stalk* firm, slender* 7 to 8 cm, long* Seeds are
2.5 — 4,0 mm. long* globose or slightly elliptical5 hilum flat and
germination is epigeal. Considerable varietal difference uith

respect to different characters are scen0O



Tha green gram is mostly grown for its protein rich seed
and also an a fodder legume. Apart from protier: th5 seeds supply
starch, fat, vitamins and mineralse Green gram enriches ths soil
with nitrogen through the root nodule bacteria and thus plays an
important role in crop rotation programmese Sometimes it is
grown an a green manuring crop. Some of the short duration vari-
eties are favoured as a catch crop proceeding or following the

major crop like rice or wheat.

In Indias green gram is cultivated both as kharif(monsoon)
and rabi (.’inter) crop. A large number of varieties exist, adap-
ted to the different environmental conditions. The kharif varie-
ties of green gram are sown as soon as the land can be prepared
after the first monsoon shover generally in early June. As the
crop is of short duration and can bo harvested in about two and
half month’s time, it is ofien possible to take two crops in the
kharif season. Green gram can be grown under varied soil and
fertility condicions, but it cannot witlistand water lodging. The
rabi varieties are sown in Angus c—September* The seeds are sown
either broadcast or Iin rows, a foot apart in plough furrows with
a spacing of 9-12 inches between plants. Kost of the varieties
are ready for picking in two months and the crop can be harvested
in 3 months. She picking of fruits at stages stimulates further
production and is done where labour is cheap. Average yield of
green gram is 350 — 400 Ibs per acrc8 1000-1200 Ibs. per acre
ara obtained from improved varieties under good cultivation

conditions.

Considering ths importance of green gram in Indian agri-

culture, very little attention has been given to breed better



varieties except selection of suitable types from cultivators
mixtures* In course of a breeding projoct of green sgram in this
laboratory, some fundamental vork on genetics, interspecific

hybridisation and induced, tetraploidy "as taken up and the obser-

vations are presented in this thesis*

The genetical part covers the node of inheritance of all
the available contrasting characters found in our large collection
of varieties* Except the mode of inheritance of four of these
characters practically nothing vas known before. Attempt has
been made to understand the basis of difference of the contrast-
ing characters mostly through anatomical studies. A photoperiodic
experiment lias helped to understand the basic difference iIn the
flovoring of green gram gonerally grovn in kharif and rabi
seasons. It has also helped to develop a technique for forcing

flover in off season and expedite gcnetical and breeding studies.

Interspecific hybridisation vas attempted vith black gran
(P.mingo,, L) the other co:r:only cultivated Phaseolus. In appear-
ance and habit green gram resembles black gram very closely*
The main differences botveon the two species are In seed and pod
characters. The hilum of the green gram seed is. flat or at least
not concave, vhich is etlvays concave in black gram. The green
gram pods are long, radiating from a cluster and thin vailed thus
shattering readily, vhile black gran pods are smaller, erect and
thick vailed. Purple pigmentation is loss intense and generally
restricted in green gram and there q'li§f®a variety vhere it is
absent and even the leaf colour is generally lighter green than
that of black gram. As a pulse the green gram is considered

superior over the black gras, but the Mack gram plants



in general grov more vigomounly, are less susceptible to diseases
and can tolerate drought and rains batter than groan* gram* It

uns possible to hybridise green gran uith black gram and to solcet
typer, combining the characters of tha t=c species. The observations

are presented in tha chapter on interspecific hybridisation*

As polyploidy is associated with gigas characters in differ-
ent plant parts and Incrorsed protein and vitamin contents, tetra—
ploid breeding vas taken up. As the response to tetraploidy of
different varieties takes place in different direction and fertility
can be improved considerably by selection and hybridisation at
tetraploid level and selection from later generations, tetraploidy
ve.s induced in ahi varieties to broad base the programme. The
observations on induced tetraploldy9 selection and hybridisation

are given in the chapter on induced tetraploidy.
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