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Varieties of Italian millet are distinguished by diverse gualities. such as
the colour of the grain, the pigment of the plant body or.the bristle, and
equally well by certain metric properties like the number of  tillers, the
dimension of the earhead or the size of the grain. These gquantitative
factors are liable fo great fluctuations under the influence of the environ-
ment and do not possess the constancy of the gualitative characters. Usually
the variation in one factor is governed by variations in other factors. The
present study is an investigation into the relationship between some salisnt
metrical properties both inter- and intra-varietal.

Material and Method. Forly four pure lines of this millet comprising
almost all th= possible variation of characters were selected . and grown
under rainfed condition at the Millets Breeding Station. The -experimental
plots consisted of about 200 plants each and of these ten plants were selected
at random and the following measurements on each plant were made in
the laboratory. (1) Total weight of earheads, (2) total number of primary
earheads, (3) total number of secondary earheads, (4) height of plant, (5)
weight of main earhead, (6) length of main earhead, (7) diametér of main
earhead, (8) length of peduncle on the main tiller, (9) weight of dry straw
and (10) weight of 500 grains.

The method adopled is the analysis of covariance. The between-variety
critical correlation coefficient is '20 for the level of significance P='05 and
the within-variety coefficient is +10.

In the actual computation, accuracy up to the sixth decimal place was
maintained. However, in the presentation of the results ‘here, two places
were thought suificient for the discussion.

The inter- and intra-varietal correlation coefficients- are presented in
Table I and the coefficients of variation in Table II.

Discussion. TOTAL EARHEAD YIELD AND RELATED CHARAGTERS
The total number of tillers bearing earheads and the character of these
earheads are the two factors determining the total yield. The varieties under
discussion present a wide variation in the tolal vield. The coefficients of
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.‘-T_ﬂi‘i&tft-h are 31 per cent between varieties and 49 .per cent within varieties.
'I'hetu_ia_l‘:qu;nbar of earheads is also a very variable character; 41 per centis
‘the coefficient of variation between varieties and 46 per cent within varieties.

Itis seen from Table [ that the correlation between the total yield and
the number of éarheads is -58 between varieties and 79 within varieties.
Wien considering plants in a variety, the total number of earheads as a
criterion for yield proves belter than it does when comparing varieties as a
whole, - .

Tt has already been observed (Rangaswami Ayyangar, 1933) in this
breeding station that the earheads of a plant in this millet can be classified
into three classes, main, primary and secondary. The main earhead is
borne on the stalk arising right from the seed. The primary parheads are
‘those borne on tillers which riss at the soil level along with the primordial
tilie_tr, and the secondary heads are those borne on tillers which .shoot up
from any of the primary or the main tiller. The main, primary and secon-
dary earheads are in descending order of grain vield and they constitute
three distinet classes. The coefficient of variation in the total number of
primary earheads is 52 per cent between varieties and 57 per cent within
varieties. The corresponding figures for secondary earheads are 66 per
‘.cent and 76 per cent. These are the most variable of all the characters
" considered. The inter-varietal correlation between the number of primary
earheads and the total yield is *43, whersas that beiween the number of
* secondary earheads, and the total yield is 61, (Table 1). Between varieties
the number of primary earheads is correlated with the secondary earheads
the correlation being '66 (Table 1).

The partial correlation between the total yield and the number of
secondary earhsads with the number of primary earheads eliminated is "49
between varieties, and the partial correlation betwéen the total yield and the
number of primary earheads with the number of secondary earheads elimin-
ated is ‘0l. The multiple correlation between the total yield and the
number of primary and secondary earheads is ‘61, an increase over the iotal
correlation ‘61 was detected only in the higher decimal places. So the
linear regression of yield over these two variates is of no use.

The inter-varietal correlation between the number of primary earheads
and the total yield is ‘70 and that beiween the number of secondary earheads
and the total vield is 63 (Table I). An increase in the number of primary
earheads is not necessarily followed by an increase'in the secondary ear-
heads : the correlation is low being 30 (Table I). - The partial correlalion
between the total yield and the number of primary earheads with the number
of secondary earheads eliminated is ‘68, and the partial correlation belween
the total vield and the number of secondary’ earheads with the number of
primary earheads eliminated is 61, ‘The multiple correlation belween the

‘{otal yield and the two factors namely, the number of prirary and secondary
earheads is 82. The resolving of the number ol earhends into two classes
is nol necessary in estimating the yield.
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So far, the number of earheads and its classification was céonsidered as
one aspect of the total yield. The other factor nameély, the ‘average “yield
per head may be considered now. It is found that the main earhead is a
very good index to the average type of earhead, especially it is 86 between
varieties ; the correlation between the main earhead yield and the average
earhead yield is *86, and within a variety the correlation is “55.(Table ). -

The inter-varietal correlation between tofal yield and the main .earhead
yield is *Z1 which is not significant, and the intra-varietal correlation is 5]
(Table i). The main earhead in itself gives no clue to the total yield in- the
comparigon of varielies. But in conjunction with a knowledge of ‘the iotal
number of earheads, it becomes effective. The multiple correlation between
vield and the total number of earheads and the main earhead “yield is "85
between varieties, and '83 within varieties. Considering the product- tofal
mumber of earheads * main earhead yield as a single variate, the “correlation
between this and the total yield is ‘86 between. varieties, and' -85 within
varieties (Table 1). Though this does not improve the muliiple correlation
obtained by freating the two variates linearly, there is a practical significance
in this deliberately introduced variate. The rule will be if required to esti-
mate the yielding capacities of several varieties, to consider the products of
the number of earheads and the main earhead yield.

The properties of this main earhead will be discussed in'the sequel.

The straw weight in this study includes the leaves and the stems and
is a measure of the vegetative activity, The total yield is torrelated with
siraw. Between varieties r =57 and within varieties ¥ =-82 (Table 1).

In this study the height of a plant is measured on the main tiller from
the soil level to the tip of the earhead. Compared with other metrical
{actors, heighl is the least variable, the coefficient of variation being only
9 per cent between varieties and 7 per cent within a variety. The height of
4 plant needs no consideration in the estimation of total yield; the correlation
between varieties is 16 and within varieties -25 (Table 1).

The weight per grain is an essential factor in the determination of yield.
The total number of grains for a whole plant is the resultant of the total
number of earheads and the average number of grains is an earhead. In
this study, 500 grains from the main earheads of a variety were picked at
random and weighed. It was found that this factor waries but slightly in
the varieties, the coefficient of wvariation being only 11 per cent. The
varieties which yield high tend 1o have heavy grains; the correlation between
these two factors is *39 which is significant. :

Main earhead and related characters. The first thing that strikes an
observer in the Italian millet is the main earhead. It rises prominently above
the other earheads before it droops by its own weight to . be waving 1 the
breeze. It typifies the other earheads in shape. As already pointed oul, it
characterises in its grain content the hypothetical average earhead (Table ).

Its coefficient of vartation is 32 per cent between varieties and 23 per cent
within varieties.
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'-_'I_f_is a curious fact that more the tillers a variely produces, the smaller is
the yield from the main earhead. The inter-varietal correlation between the
main earhead yield and the total number of earhead is—-55. (Table I). But
contrary is the behaviour of a plant within a variety. The intra-varietal
correlation betwaen the number of earheads and the main earhead yield is
-+33 which is significant (Table 1). The causes that bring about the reciprocal
adjustmént in the number of tillers and the main earhead yield between

different varieties seem fo be different from those operating in the fluctuation
of these characters within a variety.

The yield of the main earhead isto a great extent delermined by ifs
length and diameter, the dimensions which approximately decide the size.
It is the maximum diameter that is considered here, Varieties of this millel
vary in their earhead length and diameter, the coefficients of variation bet-
ween varieties being 15 and 19 per cent respectively. Within a variety the
fluctuation is restricted : the coefficient of variation is 10 per cent for length
and 11 per cent {or diameter.

The inter-varietal correlation between the main earhead length and yield
 is 'B3 and between the diameter and yield it is 49 (Table ). The correspon-
ding intravarietal correlations are ‘64 and -63.

The inter-varietal correlation between the numker of earheads and the
main earhead length and diameter are negative end significant, but the
corresponding intra-varietal correlations are all positive and significanl
(Table I).

The main earhead length and diameter are themselves correlaied, the
correlation being 45 between varieties and "56 within varieties.

The length of the main earhead is partly determined by the height of
the cilm bearing it. The correlation between height and the main earthead
" length is ‘59 between varieties and -56 within varieties (Table I). Varieties
which are short on the whole possess short earheads.

The height of the plant influences the yield of the main earhead, the
inter and intra-varietal correlations being both ‘43 and significant (Table I).
This effect is through the length of the earhead. The partial correlation
between the main earhead yield and height with the factor earhead length
eliminated is -16 between varieties and 10 within varieties.

Peduncle is the last internode and its length is measured from the last
node to the base of the earhead. The peduncle of the main tiller, like its
height, varies but little. The coelficient of variation between wvarieties is 12
per cent and within varieties 16 per ¢cent. Both between varieties and with-
in varieties this length has no influence on the main earhead (Table 1), and
it need not be considered when looking for a good type of earhead.

The main earhead yield is determined by the tolal number of grains and
' the weight per grain. The yield is found to be closely related to the total
number of craing, the correlation between the two factors being -79.

The variation in the main earhead vield is not influenced by the varia-
tion: of the weight per grain, the correlation between these lwo factors ic +02.
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. Straw .and related characters, The relationship between, -siraw. yisld
and the.total earhead yield has already been discussed. - The dosilicient of
variation between varieties is 29 per cenl and within varigties, 34 par cent.
Straw yield is correlaled to the total number of earheads, the- betwaan varie-
ties correlalion being '59, and the within varieties coeflicient. “78. Wllhin a
variety the variation in straw is very closely related to the wva riathn in-the
number of primary earheads (r= "89); between varieties; however, the rela-
tionship is less manifest (r=39). Here iz another instance of 5 wide diffe-
rence between inter- and inira-varielal correlations. Table I shows that the
straw yield is also correlated to the number of secondary earheads. Bet-
ween varieties the partial correlation between straw and number of primary
tillers, with the factor secondary tillers eliminated, is -13; and the partial
correlation with the two factors interchanged is -29.° Whereas 'the " partial
correlation within varieties between straw and number of primary tillers with
the factor the number of secondary fillers eliminated is -94, and the partial
correlation with the factors interchanged is '80. In fact the total straw
weight can be fairly well estimated by a double regression with the number
of primary and secondary tillers as the independent variates. The multiple
correlation is “96. Within a variety these two factors suffice to determine
the straw yield.

Summary. In 44 different varieties of Italian millet, inter-varietal and
intra-varietal correlations and coefficients of variati.n have been deteﬁnil';ed.
The factors considered are the total earhead yield, number of primary and
secondary earheads, height of plant, main earhead yield, and its length and
diameter, length of peduncle, weight of dry straw and weight.of 500 grains.

The num]::er. of secon&ar}r earheads and the number of primary earheads
are the most variable characters and the least variable a_re't_.hé weight per
200 grains, the height of the plant and the main earhead dimensions.

The product of the total number of earheads and the yield of the main
earhead can be relied upon in judging the relative merits of varieties or of a
plant within a variety, as the inter-and intra-varietal correlations are above.
‘8. The resolution of the total number of earheads into wvrimary and
secondary cailegories is without effect in improving the accuracy of the
estimation of yield. In the determination of the total yield, straw is a factor
to be reckoned with. The height of the plant need not be considered
where yield is the concern, bolh in the comparison of varieties and: within a
variely. Those varieties which yield well tend to have heavy grains.

The main earhead characterises the hypothetical average earhead in
grain content, especially in the comparison of different varieties. The yield
and the dimensions of the main earhead are inversely related to the tillering
capacity in the inter-varietal comparison. Within a variety, however, the
behaviour is contrary ; there is a significant positive correlation. ' The yield
is dependent on the dimensions of the earhead which determine to a great
extent the total number of grains. The height of the plant influences the
main earhead through its length factor.
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The production of straw is closely related to the number ot tillers,
‘particularly the primary tillers within a variety., The number of seccmdar}*
"and primary tillers almost completely determine the straw intra-varietally.
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' TABLE I. Correlation Coefficients,
Correlation Coefficients.

Correlates, Between Within
Varieties Varvieties
rTDtnl earhead yvield and number of earheads 58 79
b " - MNumber of primary earheads 43 =70
" - »w  Number of secondary earheads 61 63
" W W Main earhead vield 21 51
" " " Main earhead yield x Number
of earheads 86 ‘85
" " 1" Straw yield ‘57 82
" 0 Height of plant .. ‘16 *25
Number “'-"f !‘—'fimﬂl'"-' earheads and Number of secondary
i earheads ‘66 30
Main earhead vield and Average earhead yield ‘B6 ‘35
1] W Nuthr of Eﬂrhﬂﬂds - 55 33
- " " Mumber of primary earheads -6l 36
" " w  Mumber of Secondary earheads —--41 25
" " " Length of main earhead 53 "G4
" " , Diameter of main earhead 49 ‘63
" " " Height of plant *59 ‘56
" Peduncle length 08 14
Main enrheaﬂ 1E“EE1'.|. and Number of earheads ~+45 '35
" " " Main earbead diameter 45 56
W ET] nght ﬂf ptﬂﬂt —am i '59 -5\5
Mnm earhend diameter and Number of earheads —54 23
Straw yield and Number of earhead vus 59 i
“ " " Number of primary earheads 39 HY
1 i " Mumber of secondary earhends 46 62
Level of significance P==-05 30 10

TABLE 1I. Coefficienls of Variation.
Coefifcients of Varintion

Factors Between Within

Varicties Vurieties
o T
Total earhead yield '-ﬁ -{é
MNumber of earheads 41 46
Number of primary earheads 52 57
MNumber of secondary earhends 6 7
Height of plant D 7
Main earhead vield 32 23
Length of main earhead 15 10
Diameter of main earhead ... 19 11
Length of peduncle 12 16
Weight of dry siraw 20 31

Weight of 500 grains 11 -




