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Introduction. The botanical nams of this millet Panicum miliaceum is
‘derived from the old latin word Milium which means millet (Blaiter 1935).
In Russia this millet is known under the name prose. The common English
‘names of thls millet are Common Millet, Hog Millet and Broom Corn Millet.
In India it has different names in different languages. In North India it goes
under lhe names Chelina, Chinwas, Dansi and Vari, In South India Variga
(Telugu} and. Panivaragu (Tamil) are the most common names.

Origin and Distribution. This millet is widely distributed in the world
It has he.en_ grown from very ancient times in India, Africa, Southern Europse,
China and Japan. Itis a recent introduction to North America. In India it
is chleﬂ]r grown in the Punjab, the United and the Central Provinces, Bombay
and Madras. The area that this millet occupies in the whole of India is not
available. Inthe province of Madras its area could be computed to be in
the neighbourhood of 500,000 acres. There are two zones in which the
main areas of the crop are concentrated, namely the Guntur zone comprising
Kistna, Guntur and Nellore districts with about 300,000 acres, and the
Madura zone consisting of the districts of Madura, Ramnad and Tinnevelly,
with an acreage of aboul 100,000. The rest of the acreage is distributed in
small areas in the other districts of the presidency.

According t> Komarov (19231) this millét is as ancient as wheat. Its
origin is undoubtedly in the old world. Williams (1892) suggesis an
Egyptio Arabian region as the home of this millet. Burkill (1935) states,
“Vavilov (Pull. Appl. Bot. and DPlant-breeding, 26, 1926, P. 180) calls
‘atlention'to the way in which its rapid growth serves the nomads whose
sojourn in one place is apt to be short, and he suggests that it was brought
westwards from that great hom= of nomads, the cenire of Asia, and has
already obtained a larae place in the agriculture of the Slavonic regions of
eastern . Europe in Roman times”. Werth (1937) mentions, "afier a con-
sideration of the various lheories of Vavilov, Schiemann, etc., il is concluded
that the probable spread of this millet starled from a broad girdle in
Norih China, "through Central Asia, South Russia inle Middle Europe ™
‘Crozier (1894) is of -opinion that, this crop was introduced into the Uniled
States of America from the old world and Brandon {1932) belizves that the
Russion emigrants brought this over with them.
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Uses. This millel is characterised by ils shorl peric:n:i of:‘maturity. Which
makes it very suitable as a catch crop. It has a. very: Tow . waler Tﬂq”‘fémgnt
(aboul two-fifths of what is required for wheat) and is ablelo evade. dr:::m:gh*
by its quick maturity (Branden, 1932). In the no“t'ﬁa:-:rn caﬂatal d:atnctﬁ of
the Madras presidency it is raised as'a dry land erop. . It is sown. in the late
sowing ssason (October - November) and  vyields about 500 b of grain Lo’
the acre. In the southern parts of the prasidency, it i&. raised in the cold
(dewy) wealher, invariably as an irrigated crop, when.it yiclds: ‘close on
1000 1b. of grain per acre.

In the old world this millet is cultivated for ‘its grain which is used as
human food. In India it is husked, cosked and ealen like rice (Waﬂ: 1901).
In America it is used chiefly as 'a forage crop. Bailey leEQ} mentions the
following uses of {iis millet in America: "The seed is fed to: stock and is
used as a subslitute for corn in areas where corn will not Euccaed and the
sorghums will not mature. It is fed particularly to hogs. . This practice gives
it the:name of hog millet. It is also an excellent poultry feed. Tis protien
content is almost as good as wheat.”

Botanical Daseription. Hooker (1875) and Blatter (1935) have descri-
bed this millet. In the mlluwing brief deacrlphan we have ﬁeely drawn
from them and have incorporated our special observations. Panicum
miliaceum, L. belongs to the tribe Panicas, in the natural order Graminae.
It is a herbaceous erect annual with a tendency fo-iller freely, growing up
to a height of 2—4 feel. Itis lzafy often up 16 the panicle and the leaves
are linear and slender. The leaf sheaths enclose almost the whole internode.
The ligule is short with a fringe of silky hairs. The leaf blade and sheath
are very often covered with long hairs arising from con spicuous tubercles.

The panicles are slender, usually curved and ‘nodding with long
slender branches which are much divided even up to the {ifth degree. The
main axis is 6 to 10 inches long and from this 10 to 15 primary branches
arise often singly, and somelmeas in whorls of two or three a]nng the length
of the axis. The lower primary branches are longer and heavier than those
higherup. The primary branches give off secondary branches. These again
divide up further and further into ultimate thread-like branchlets each of
which bearing two and very rarely three spikelets at the tip. The spikelets
are about 3* long and have 4 glumes which are glabrous, unequal, cuspidate
and prominently nerved.

Glume I. is small and is about # the size of Glume 11

II. is almost as big as Glume IIL

Lil. is paleale neutzr. Sometimas ree stamens arise in this
flower.

IV. is broadly ‘ovate, turgid and cartilegenous. The palea is
of similar material. -These enclose a full flower consisting
of three stamens and one: ovary with two plumose styles.
There are two fleshy lodicuiles.
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‘The kernel is firmly surrounded by the indurated shining glume and palea
‘which ars often colourad, Tha= ripe grain easily sheds. The kernels form
‘about 70 per cent by we'ght of the grain.

. Anthesis aand Pollination. With a visw to effect successful hybridi-
sation, pollination studies were made on this crop. They were on the field
crop at Coimbatore which was in flower during the month of February 1937,
the regular growing season of the crop.

From the app=arance of the tip of the panicle at the collar of the flag,
to its complele emargancs from ths flag sh=ath it takes about one week. The
opening of ths maturs flowars do=s not wait for the complete emergence of
the panicle. The flowars which ars at ths tips of the panicle start opening
within 4 days from the appearance of the panicle. The flowering proceeds
from top downwards. It lakes about 10 days for the panicle to complete its
flowaring, though the bulk of the glumes open within the first week. Flowers
open bztwasn the hours 10 a. m. to 12 noon, though stray flowers could be
found to open till 1 p. m.

Coming to a typical individual flower, when mature, its fourth glume
and palea slowly open out until they make an angle of about 50° between
them. The anthers crowd in a column at the mouth of the slit and gradually
slip out from betwe2n th= glume and palea as they widen out. The stigmas
whose long styles are bent and interlocked in the bud stage, release them-
selves and quickly droop out. The anthers dehisce longitudinally, about
half a minute after their first appearance at the slit of the glume. This
however varies with wsathsr conditions. If the forenoon is wvery hot, the
dehiscence is almost simultanesus with the appearance of the anthers. If
the waather is cloudy, the d=hiscencs of the anthers is delayed by about a
minute. In such weather, the flower opens later and the glumes keep open
longer. A Hower opens &nd closes in 5 to 7 minutes normally, depending
however upon the weather conditions. The stigmas and anthers remain out-
side when the flower closes.

This millet is as a rule self-fertilised, though a very small amount of
natural crossing does occur. The little inlerval ketween the opening of the
flowar and the dehiscence of the anthers makes this possible.

In this connaction it will be interesting to note the experience of cther
workers in the pollination of this millet. Youngman and Roy (1923) studiad
the pollination of some lessar millets in the Central Provinces and were of
opinion that they wase mostly self-pollinated. Knuth (1909) mentions that
stiomas and anthers protrude simultaneously and that the anthers approach
ine sligmas when the glumes close so that crossing is favoured at first and
automatic self-pollination is possible laler on. In Russia, Belov (1914) finds
that pollen is shed within the {lower before it actually opens and that seli-
fertilisation is invariable. He siates thal some natural crosses have also
been met with by some workers-on this millet. In Poland, Lewiki (1921)
confirming the siatemenis of Belov, notes lhat the opening of the flower
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takes place lrom about 4 a. m. lo 1 p. m. and was of epinisn that.'fhe “glight’
natural crossing thal occurs is cansed by insecls and nol by wing.

Artificial hybridisation. The very shorl inlerval betwesn® the ‘opening
of the flower and dehiscence of lhe anther makes artificial crosamg a ‘malter
of very greal difficulty. Emasculation has lo be done ‘well Before ‘there-is
any risk of taint from the readily “available pollen. Youngmen and Hoy
(1923) found thal the sllght pressure on mature "{}WE]'E caused  by: passmg
the earhead through one's closed liand resulted in the. r.tpemng of many
mature flowers. At the Millels Breading Station il was obseived  thal .on
windy days a large mass of {lowers openad simulianeously and earlisr than
usual. This earlier opening under pressure of hand was. however found
nol fo be early enough for safe emasculation. What - was wanted wag a littl=
more lime between the opening of the glumes and the dehqscenr:e of the
anther so that the emasculation could be done safely and. without risk noi
only from the pollen from the same flower, but also from pollen available
at the usual time of mass flowering. By examining the earhead, noting the
mature flowers likely to opan that day and passing such ﬂtri‘w:rh:c:i!' flotweys
gently between the thumb and fore- finger it was possible to induce them fo
open out earlier, by even an hour before their due time’ of opening. Flowers
take about three minutes to open after the manipulation. The anthers in
this case take a little longer time to dehisce and the emasculaiion is done
quickly and safely. The desired pollen is also secured in a similar way.
This method is essential for designing crossing work with parents whose F,
characters cannot be depended upon to give a clue to successful ' crossina.
But in the case of such known characters as purple pigmentation whose
dominance over the green throughout is well known, it will be simpler lo
adopt the contact method of crossing described in detail elsewhere in
connection with BEleusine coracana {Rangaswami Ayyangar, 1932). This

method has been successfully used by Kadam (1935) in the cuse .of this
millet.

While at this subject of anthesis it may be recorded that odd instances
have been met with in which the third glume which is usially neuter, has
borne 3 stamens. These stamens were normal and they dehisced and shed
their pollen after the anthesis of the bisexual flower. . -Another interesting
floral abnormality is the presence of a fifth glume with a palea and a grain
in between, producing two seeds in one spikelet. This was met with in a
sample of seed from Russia (Belov, 1916). “The glume and palea in this
instance are absolutely like the fourth glume and its palea. The central
axis is slightly prolonged and an exira grain borne. Such abnormalties
occur mostly in the tip florets of the panicles. The manifestation of this
doubleness is not constant in all the p}ants* nor earheads, nor in all the
spikelets. - Ten is the largest number of double grains observed in a single
hzad. In a random sample of 50 heads only 21 showed double grains
which ranged from one to 10. Most of the heads showed this doubling in
one or lwo spikelets enly. When double, the grains are small and not well
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sel. - Beyond being an inleresting curicsity there are no economic possibi-
hhea ip this doubling.

INHERITANCE STUDIES

The study of the inheritancs of the characters of this plant is in pro-
gress at the Millets Breeding Station. The mode of inheritance of the three

characters—Purple Pigmentation, Hairiness, and Grain Colour is presented
bealow.

Purple Pigmentation. As in all cersals, in this millet also there are
types with and without purple pigmentation. This millet being slender and
the manifestation of pigmenl sparse, the pigment is not prominent. A close
examination has to be made of the various parts of the plant to- determine
accurately the distribution of the pigment. That the pigmented condition is
a simple dominant to the green-throughout condition has been published.
(Rangaswami Ayyangar, 1927, 1928 and 1934.) Kadam (1935) confirmed
this observalion. Since publishing the above, many types of this millet have
been under observation. In addition to the gresn throughout tvpe, ifwo
purple pigmented types have been mst with, viz,, (1) Purple type—young
plants occasionally purple on lower leaf sheaths, glume tips purple, stigmas
purple, and (2) Light Purple type—purple seen only at repreductive stage
and that under a lens, glume tip very light purple, stigma purple tinged.
The commonest South Indian lypes ars the Purple ones. Types that are
green-throughout are poorly represented. The Light Purple lype is only
met with in varieties from China and Russia.

As in the case of lagi (Eleusine coracana) (Rangaswami Ayyangar and :
Krishna Rao, 1931) a factor (P) produces the basic purple pigment of the
type met with in the Light Purple group. The addition of an intensification
factor (1)} resulls in the ordinary Purple whose genetic consfilution is thus
PPII, the constitution of the Light Purple being (PPii). Plants that are
Gresn-throughout may bz allelomorphic to either of these purple pigmented
types. The presence of purple is a simple dominant to its absence resulting
in a plant that is Green-throughout. The presence of the intensification
factor (1) is a simple dominant to its absence, (i). The(l) faclor can mani-
fest itself only in the presance of (P). This factorial interpretation explains
the 9 : 3 : 4 ratio of Purple, Light Purple and Green-throughoul met with in
crosses designed to throw light on the inheritance of these factors. The data
from the cross is presenled in the following table. (Table I). In the lables
the abbreviation P. V. stands for Panivaragy, the Tamil name of this millet.

Hairiness. Hairiness is a characieristic of this millel. This has been
noted in all the descriptions of this plant by various systemalic botanists. [t
is however not known that there are various grades of hairiness in these
plants including some which border on hairlessness.

From the examination of the pure lines collecled and grown at the
Millets Breading Stalion for some years, varielies could be classified into
four groups according to their hairiness :
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(1) The densély hairy type. Thisis the most hairy. type, - Hairs .are
densely distributad on both the surfaces of the leaf;, on 1he leaf n.heai‘-z “stem,
nocle and panicle branches. The hairs are about 5 mm. Inng, ﬂnd are. besl.
seen on the leal sheath. There are, on the. average 400 hairs ‘per: squﬂr&
em. on the surface of the leaf sheath and the sams numbe*- is found on the
upper surfaca of the leaves. Pure line P. V. 14 is L}rpiﬁ'ﬂl_pf this

TABLE 1. Inheritancs of Purple Piementation.
CROSS XIX.

l’i_ﬂm'i:nt-_'GJ'_l"fﬂ"PE .

Generatlion P. V. No

Light - Green- .
Purple. Pu ﬁﬂi@. throughout.
Parents PV, 9} ¢ - Female
w192 Male I -
FI. F‘l - . '
F. w220 N a3 N =
Lxpeclation 9:3: 4 : a2 34 45
’ . P9 -
F. (from P. V. 220.)
Fawmily Nn. Characrer of Selection.
P. V. 269 Purple 168
w 259 ¥ 57 18
w 261 o 25 8,
204 . 51 16
o 265 . a6 11 ,
w200 " 35 n
o 2R3 “ 61 20
w200 o 20 . 9
w202 " 129 41 53
o 26T . 27 8 12
L1 zﬁs' W ‘Fg 2? BR
w270 e 97 31 44
w 272 Light Purple. 85
w 274 i u2
o 275 " 73 '
w 241 . 56 25
w273 ' () 21
w270 wi a1 29

(2) The hairy type. This is slightly less hairy than P. V. 14. The hair
length is about 3 mm. . As in P. V. 14, the hairs are - present in all the plant
parts, but not so' densely. On tha leaf sheath there are about 280 hairs
per square centimetre of surface. As a pure line this is separable from
P. V. 14. This group is represented by the pure lines P. V. 31 and P. V. 97.

(3) The sparsely hairy typs. This lyp= of hairiness is less hairy than
P.V. 31 and is separable from itin pure lines. The hairz are only about
2 mm. long an: are sparss even on the leaf shesths. - On an average there
are 120 hairs per squaré centimetre, The leaves and panicle branches
appesar to bz praclically free from hairs. Pure ‘line P. V. 36 belongs to
this group.

(4) The hairless type. This type is devoid of hairs 'on the leaf, the upper
leai sheath, stem and panicle branches. This is however not absolutely
hairless. Thes-lowar leaf sheaths and nodes are slightly scabrous. This
typ= is very’ distinct froin  the above. threz types. and ia eacilv. dictinFmiched
{m,.n*tha“n 'I'h15 is: rapresented by 'P. V. 96.

vl |.-+
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‘P- V. 96 is an introduction from South Africa and is the only. one of its
kind in-the collestion of parve lines. Though it is a hairless type it is without
any- economic disability. In_yield it is as good asany local economic
selection. ' This is very unusual inasmuch as foreign introductions of this
millet have not fared well at Coimbatore.. The South African varieties have
h_‘:;-wevé‘f been‘'an exceplion. It is interesting fo note that the varieties from
the Northern Cirears and the Daccan districts of this presidency are the most
hairy and belong to group 1. Those from the ceniral and southern districts
are less hairy and belong mostly to groups 2 and 3. In the OCivcars, this
millet is cullivaied as a rainfed crop, while in the south it is invariably an
irrigated crop.

The genstic ralationship of thess hair groups is interesting. Investiga-
tions in the inheritancs of this hairiness pursued at Coimbatore show that
the hairless condition is always recessive lo the hairy condition. The densely
hairy condilion is brought about by the presence of three factors whose
cumulative effect rasults in a dense manifestation of hairs on the plant. In
crosses betwesn the hairy and hairless types, the F; generation plants are
less hairy than the hairy parent, but the helerozygous dominants in the Iz are
not easy of separation. This inierference with the expression of hairiness in
ihe h=aterdzygous condition results in acute difficulty in the classification into
sub-groups of hairiness, in the dominant hairy group. A cross between
P. V. 96 (hairless) and P. V. 36 (sparsely hairy) resulted in a sparsely haivy
Fy and segregated into 486 sparsely lairy plants and 159 Rairiess plants in
the Fo (P='0). Eight selections wera carried forward to'a third generation.
Of these the four hairless selections bred true to hairlessness. Of the feur
hairy sslections, two were true to the sparsely hairy character and two
segregated again like the F: confirming the monogenic dilference bstwasn
lhe parents. : _

The second cross was between P. V. 98, the lairless parent used in the
praevious cross and P. V. 97, the hairy iype. The F1 was less hairy than the
hairy parent and the F: gave a 15:1 ratio of hairy to hairless planis; the
actual numbers being 281 and 23 (P="4). The hairy group was inseparable
. into hairy and sparsely hairy sub-groups as the one ran into the other. Il
may be noted that P. V.97 is from Russia. The planis of the F2 were short
and stunied in arowth. The same liairless parent P. V. 96 was therefore
crossed with P. V. 31, a local variety of the same hairy type as P. V.97
The F, was similar to the last one and the F: segregated in a 15:1 ralio of
hairy and hairless planis, the aclual numbers being 564 and 25 respectively
(P='04), From this 35 selections were carried. forward, 28 hairy and
7 hairless. -In the Fy, the 7 hairless bred pure. OI the 28 hairy selections,
15 wera pure and were of various indistinguishable grades of hairiness and
13 selections {hrew hairless plants. Qut of these 13 segregating families,
sight were of the 15:1 type (558 hairy and 39 hairless, P="7) and five of
- the 3:1 ratic (139 hairy and 43 Lairless, P="7). This behaviour shows that
the: presence of a second factor .for hairiness increases the amount ol
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The third cross was again between the sams ha {245 parent, P V. Yo
and the densely haivy lype, P. V. 14, The Ty was as etpaﬂed leaa h&ﬂ"f
than thes densely hairy parent. The Fi segregated in a 6311 ratio of Thairy
and hairiess plants (335 hairy and 7 hairless, P="5). The hairy Tﬂﬂnfs in
the F2 were of various grades of hairiness ranging from the" flﬂumly Jiiiry to
the sparsely hairy condition sa that it was impracticable to sépara te 1hem intn
definite sub-groups, the helerozygous blends -adding to. the difficulty. ~The
densely hairy typz, P. V. 14 is a lozal variely, typical of 'the cold Waaﬂlﬂr
rainled typzs commoan in the Guntur district. The hairiness in this typﬂ»
s=22ms thus to be ths effect of the addition of a third factor for hairiness:

From th= above data it has ts b2 inferrad that hairmes& 15 gﬂvemed by
lhe gps=ration of at least thra= independent factors, an? one r:af W}'Iluh pro-
duces hairiness and thal the hairless tﬂ:ze is the result of the- absﬂncp of all
these thre= factors. These factois are comulative in the{r effer:t I.he.- inlensily
of the hairiness increasing with the addition. of the factors. Thase three
factors for hairiness have been designated H,, H., and H..

Grain Colours. The kernel of this millet is enclosed within the fourth
glume and iis palea. These two {loral parts are indurated and shining.
They are of various colours and this colour of the grain is the commonest
varietal diagnostic character, Ths various typ=ss of grain .colour met with se
far and their inter-relationship and inheritance are described below.

Grain colours in Fanienm miliacenm. The Common Millet.

Colouwr of Colour of -
glume. v palea. )
(1Y Dark Olive Grey Dark Olive Grey Dark- Olive Grey
{2} Buff Yellow it Buff Yellow . Buff Yellow -
(3) Light Olive Grey Light Olive Grey wash = Dark Olive Grey
{4} Light Buf Yellow Light Buff Yellow Wﬂsh Buff ¥ellow .
(5) Ivory Grey fvory Yellow Light Olive nt base
(6) Ivary Yellow Ivory Yellow Light Yellaw at base

Of these six colours Nos. 1 and 2, Dark Olive Grey and Buff Yellow are
the colours met with in the Madras varieties. In varieties. from Russia,
South Africa and China, all the six colours are vresent. - Except P. V. 9€

(Ivory Yellow) the other types of grain colours. have not taken kindly tc
their new surroundings at Coimbaltore.

The starting point in this grain colour-scneme 1or these six coiours 1=
Buff Yellow, which colour operates in wholeness on both the glume and the
palea. The addition of the factor 0 to this basic colour Y results .in the
Dark Olive Grey colour of grain. The factor 0 is a. simple dominant to 0
Crosses between these two colours have given simple 3. 1 segregations
the total figures obtained being 328 Dark Olive Grey.and 101 Buff Yellow
(P="5).

The other four grain colours represent stages in the reduction of the
=xpression of whole colour.on the glume and palea. Light Olive Grey anc
Light Bull Yellow represent the first stage. Herethe'colour of the alumeaat:
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dilited to a mere wash, the palea practically retaining its full colour. This
dilution 'of the colour of the glume is brought about by a factor L. The
gperation of '_ihls L factor along with the factor 0 is presented in the
follewina table.
TABLE Il. The Inleraction of the Factors O and L
CROS5 XXV,

Grain Colours

— ,
Generation. P. V. No. . Light Dark Light Buff
‘ Olive Grey. Olive Grey. Buff Yellow. Yellow
Parents P. V. 36 Female
: w201 Male
F F,
| W 222 33 29 27 110
Expected9:3:3:1 84 279 279 93
P=9

F, (from P.V. 222 family).
Famity No. Charaeter of Selection.

I V. 294 Light Olive Grey 132
- 299 “ 68
w2921 si 69 24
w295 “ 51 17
w290 “ 94 29
w 297 i 80 28
. 300 . 42 13
o 292 " 61 21 22 b
o 293 " . 104 32 36 10
Wi Zgﬁ = a2 ER :'“} 33 g
L1} 293 uy 33 12- ln-; 5
P 1) | v 18 5 6 1
303 Diark Olive Grey. 82
305 i 79
w302 " (L} 20
o oo W 95 31
309 Light Buff Yellow, 6
. 1] ot 37 11
(1] 3“? a4 29 9
. 308 .- (i 24
I 310 Bufif Yellow. Eﬁ‘

From the above data it will be seen that a factor L dilutes the colour on
he glume and that it is independent of the 0 factor in inheritance. The
nieraction of these two factors 0 and L results in the production of the
our grain colours:— Dark Olive Grey, Buff Yellow, Light Olive Grey and

Ligght Buff Yellow.

A second faclor designated I inhibits the expression of colour on the
jlume making the glume Ivory Yellow. The effect of this inhibition is also
elt on the palea. The colour of the palea is reduced and is confined to its
yase. This inhibition factor has also proved a simple dominant to whole
solour. The interaction of the I and 0 factors is presented in the follow-

ng table. (Table IlI).

From this table it will be seen that the inhibitory factor 1 operating
ndependently of the O factor gives rise io the colours Dark Olive Grey,
3ulf Yellow, Ivory Yellow and Ivory Grey.
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TABLE 11l. The Intevaction of ke fastase 1T anid ()

CROSS5 VIL

Grain Colours.

Generalio . V. ' ’ " T S
Hperation P ,v NG Ivory Dork - Ivory-: - n-Buff -
Grey Olive Grey  Yellow . :Yellow
Parents I, V.06 i Female
1 | . Male :
F, | ; '
Fe P.ov, 120 - 337 94 17 o 41
Expected 9:3:3:1 A3l 114 . 1104 A8
PR3
F, P. V. 129 family
Family Na. Charaelfer of
Selaction.
P. V. 157 Ivory Grey 93
w168 " 15
w 167 . 10 3
o175 22 7
W 176 4 5 2
w158 " 8 26
w159 o fd] 27
w160 oy 34 _ .10
L L] ]'?ﬂ' T ﬁa r 1-'.'}
4 16l " 53 ’ 17 14 Y
" 162 T 34 12 10 |
W« 164 i 16 5 . 5 4
" 169 - 33 11 =12 4
. 172 " 44 : 20 - 14 6
w 1BG Dark Olive Grey 92
w187 " 69
» 18D o 121
w163 " 17 0
" 174 " 34 &5
w185 o 59 20
» 188 " 47 16
It 194G we 4[’; 11.
Ve 182 I\'DTF ?Ellﬁw BT
1 18& W > i
e 1?? L] 1_' 3
w179 . 4 i
w - 180 - 23 n
W 181 o 20 7
Ty I 134 e Eﬁ ‘.}
w191 Dudl Yellow 56
w192 . 4
o 193 i 56
w194 o o8
. 193 " o)
- e 196 i¥ 1

Reddish Orange Coloured gram. this third whole-colour is a new one
that was met with in the Russian ‘and Chinese colléction. ~ The crop. raised:
from this se=d did not grow well and seems unsuited to Coimbatore con-
ditions. This type was crossed with Buff Yellow, the. starting. point in the
grain colour scheme presented above. The results of this cross are presented
in the following table,
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TABLE IV. Grain Colours Buff Yellow end Reddizsh Orange,

CROSS V.
- Grain Colours
Generation P. V. No.
' ) Buff Yellow Reddish Orange
Parents .V, 36 Female
P, 97 Male
K, F,
Fa L 128 289 106
Expected on 3 : 1 basia 95 99 P=4
Iy (from P, V. 123 family) Character of
FPamily No. Selection
1. V. 147 Bufl Yellnw 122

. 149 . 136

154 o 104

' 148 e 84 At

i 1510 i 62 18

t 151 i, 11 33

in 152 v 79 26

. 155 b 4 24

. 153 Reddish Orange 114

i 154 s 132 .

From the above table it will bs seen thalt the grain colour Reddish
Orangs is a simple recessive to Buff Yellow. A factor Bgsuppresses the red

in this Reddish Orange and leaves the grain Buff Yellow in colour. Reddish
Orange grains have the genstic constitution YYhfhf, the Buff Yellow grains
being YYByB,.

SUMMARY

The names, origin and distribution of the common millet Panicum
miliaceum, Linn. are given in detail with a full botanical description of the
planl. A review of the experiences in the anthesis and pollination of this
millel is given together with a record of the observations at Coimbatore.
For successful hydridisation it is found necessary to have a safe interval
between the emergence of the anthsr and its dehiscence. It has been
possible to sezure this interval by prooer manipulation of individual mature
flowers, one hour before the usual opsning time. Rare instances have
been noted of the third glume bearing anthers and of the existence of
poorly formed double grains, the doubling being brought about by the
addition of an extra pair of fertile glume and palea,

There are lwo lypes of Purple Pigmentation in the plani, the Purple and
the Light Purple. In the absence of the P {aclor for purple pigmenialion
the plants are Green Throughout (pp). P is a simple dominant {o p. An
intensification factor I makes the dilference between the Purple and Light
Purple types. Purple (PPII) is a simple dominani to Light Purple (PPii).
A 9:3:4 ralio is obtained between Purple, Light Purple and Green
Throughoul.

The characteristic hairiness in the common varielies of this millet is
governed by the operation of at leasl lhree independent faclors any one
of which produces hairiness. The hairless type is the resuli of the absence
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of all the three faciors for hairiness, namely Hi-H‘Z.‘ and Hg." “These factors
are cumulative in their effect, the infensily of- the hairiness increasing *with
the addition' of each H factor. The densely hiiry y lype is Hi Hz aﬁcl HE‘

The common grain colours in the Madras varieties are- Dark. O]we Grey
and Bulf Yellow. A simple dominant facior 0 makes: Buff Yellow iiito Dark
Olive Grey. A second lactor L lightens lthese fwo grain c‘o]ﬂurs and pro-
duces the.colours Light’ Olive Grey and Light Buff Yellow., Factor L which
lightens the colour on the' glume is a simple dominant fo its -absence., A
third factor I inhibits the expression of colour.on the glume making it Iw:r?
in colour. It affects the palea also and’ restricts ‘the colour fo its base.
Faclor 1 is a simple dominant to ils absence. The lwo gmm ¢olours Tvory
Grey and Ivory Yellow . are the resull of the operation of this I factor. ‘Reddish
Orange, a third whole colour, is a simple recessive to Buff Yellow. A simple
dominant faclor Bf suppresses the Red in the Reddish Orange’ producing
the Buif Yallaw.
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Panicum Miliaceum, L.

Hairless.

Densely Hairy.
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