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Preliminary steps for the formulation of selection -
index for yield in Groundnut (Arachis hypogaea Linn. )*

by
M. STEPHEN DORATRAJE

Synopsia; Corrclation studies were conducted on the spreading
and bunch strning of groundnut botweon the various morphological charn:
cters and yiold and also between thoe yield components, The final yield was
significantly and positively correlatod to number of pods and number of
soeondarics in the sproading strain whereas in the bunch it was corrolated
to number of pods, number of nodes in primaries. number of secondaries,
mean length of primaries, height of the main axis and number of nodes
in the mnin axis, in the order mentionod. There existed o positively
signifiennt asgociation betweon number of pods end number of seeondaries
in thoe spreading strain. The latter in turn was associated with numbar
of nodes in the main axis, numbar of nodes in primaries and height ‘of
the main axis. In the bunch variety, each one of the yield components
wis infloerieed by the interaction of two or more other attributes,

Introduction

The importance of groundnut in the Indian economy as the
major dollar earning oilseed crop need not be over emphasized.
Research work on groundnut breeding with the object of improving
the yield of pods and other qualitative characters’is in nrocress at
the various research centres in different states.

As a prelude to launching an exhaustive’ programme for
breeding groundnut, it is essential to have a knowledge of - the vari-
ations present in the different varieties and to assess the component
morphological characters that go to make up the final yield of the
crop. This aspeet assumes greater importance in groundnut than in
any other crop, due to the fact that the groundnut pods are formed
underneath the ground, and unless correlations between the external
plant characters and the yield are established, it may not be possible
to effect proper selection of plants prior to harvest. Istablishing the
correlations between the yield and its components and formulating
the *Selection Index” were developed by Smith (1936), based on
Fisher’s (1936) concept of diseriminant function.

So far, experiments with this object of establishing a selection
index for groundnut have been few. Attempts were made in the
past to assess the correlation oflength and breadth of the leaflets to
seed size and o formulate an empirical equation for the estimation of

# Prize winning article for Ramasastrulu ﬂuungﬂla Prize awarded during the 44th
Colloge Day and Conference, 1961, (Received on 25—10—"61).

i Assistant in Oilseeds, Agricultural College & Research Institute, Coimbatore.


https://doi.org/10.29321/MAJ.10.A03967

Selection Index in Groundnul 13

seed size in terms of leaf characters. Previous work to correlate
vield with morphological attributes other than leaf characters was
much limited, and therefore the present investigation was taken up
to study the correlation between yield and various plant characters
and also between the yield components in groundnut as a preliminary
step for the formulation of selection index.

Review of Literature

Selection Index and its importance in Plant Breeding: Yield is a
complex character governed by a large number of cumulative,
duplicate, nondominant genes and is quantitatively inherited. In the
ultimate yield, a high proportion of non-heritable variations and
heritable, fixable and unfixable variations are also expressed.
Interaction between these heritable and non-heritable agencies makes
the yield a highly complex problem for the breeder to solve. Hence,
it is necessary to tackle the problem in a rational and more reliable
manner so that selection is based on the genotypic values.

Hazel (1943) expressed that selection index gave the maximum
genebic progress as it was based on the “Law of Regression”. The
interaction of yield components within the plant and within the
population served as index for yielding ability (Stephens, 1942). Sikka
and Guptha (1949) pointed out that though the morphological
characters were variable, they might be the best indicators of yield
and their relationship could be suggestive of selection index.
The provision of an objective basis in the selection index for deter-
mining optimum relative weight to be given to any combination
of characters based on quantitative measurement was understood
by Manning (1956), Panse (1957) reported selection index to be
indicative of the genotype of the individual characters as it could
discriminate the environmental variation in the total phenotype and
also represent the heritable proportion of the same.

While reviewing previons work on the subject, Panse (Toc. ¢it.)
and Sikka and Jain (1958) considered the following steps as necessary
in the estimation of selection index: (i) Information on the corre-
lation  coefficients between yield and its different components,
(i) The relative contribution which each component of yicld makes
towards the overall yield, (iii) The magnitude of heritability of the
individual components with reference to the analysis of variance
of the different characters studied, (iv) The mutual correlations
between the component characters and (v) The determination of the
rate of improvement or * Diseriminant Function ",
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Previons work dove in groundnut: Correlation studies in Arachis
hypogaea Linn, conducted by Mifal and Mehta (1954) indicated.
that in spreading types leaflet length, breadth and length/breadth
ratio have positive correlations with seed size. In erect types with,
decambent branches, seed size was negatively corrclated with oil
content, but in spreading types no such indication was observed.
Studies conducted in the Madras State (Anon. 1954) showed that a
positive and significant correlation between the ratio of the average
length of primaries to the height of the main axis and the weigli:t of
pods was found to exist in groundnuts. Correlation studies between
sced size and leaf characters of groundnut conducted by Misra (1958)
have shown that consideration of total correlation coefficients alone
in case of several variates was hardly enough; partial regression
coefficients drew a clearer and more definite picture of relationships
with the help of an empirical equation capable of estimating seed size
in terms of various leaf characters. He found significant correlation
of leaf characters such as length, breadth and length x breadth with

seed size.

Material and Methods

Material: Fifty plants in each of the spreading strain (TMV 1)
and bunch strain (TMV 2) were chosen at random from the groundnut
varietal plots at the Agricultural Research Institute, Coimbatore
during 1961 summer.

TMYV 1 is a spreading strain evolved by mass selection from
the Weat African variety *Saloum”™. TMV 2 is a bunch strain
evolved by mass selection from the North Arcot Jocal bunch. The
branching pattern of the bunch and spreading forms of groundnut
hag been described by Seshadri et al (1958).

The varieties were raised under well irrigation on red loamy
soil, with a spacing of 9" x 9" for the spreading strain and 9" x 6"
for the bunch strain. The plots received a basal dressing of 5 tons
per acre of Farm Yard Manure.

_ Methods : Characters studies : (1) meEUs 01 TUe Inwi wx1s

in centimetres (the length of the main axis from" the point of
attachment of the uppermost of the primaries to the topmost node
which had just unfurled its young leaf), (ii) Number of nodes in the
main axis, (ili) Height/Number of nodes in the main axis, (iv) Mean
length of primaries in centimefres (the length from the point of
attachment of the branch fo the main axis upto the topmost node



Selection Index in Groundnut 15

that just unfurled its leaf), (v) Mean number of nodes in the
primaries, (vi) Length/Number of nodes in the primaries, (vii) Height
of the main axis/Mean length of primaries, (viii) Number of
secondaries, (ix) Number of pods and (x) Weight of pods in grams
(Yield). All the observations except the number of pods and weight
of pods were recorded about 10 days before harvest.

Siatistical Procedure: Correlation coefficients were worked
out by variance x and variance y method as deseribed by Panse and
Sukhatme (1957) taking yield (i e. weight of pods) and the
components as one set and between pairs of components as another
set, taking pairs of characters. - Thus eight correlations with yield
and fifteen correlations between yield components were worked out
in the spreading strain whereas for the bunch strain eight correlations
with yield and nineteen correlations befween components were
worked ont.

Experimental Results

The quantitative characters recorded on the spreading and
bunch strains of groundnut are presented in Tables I and II. The
correlation coefficients befween yield and different components and
also between the components of yield in the spreading and bunch
strains are depicted in the correlation charts (Figs. 1 and 2),

(a) Correlation coefficients between yield and different components: In
the spreading strain TMV. 1. the correlation coefficient of —0'0617
between the height of the main axis and weight of pods does not
reach the level of significance. In the bunch strain TMV. 2, Leight
of the main axis has a strong posifive correlation to yield and the
correlation coefficient of 04095 is significant at a probability level
of one percent,

The association between number of nodes in the main axis and
weight of pods with a correlation coefficient of —0'0332 has not
reached the significant level in the spreading strain whereas it has a
positively significant association with a correlation coefficient of
403964 in the bunch strain.

The values of correlation coefficients are +0°0464 and 401467
in the spreading and bunch strains respectively in the case of
correlation between height/number of nodes in the main axis and
weight of pods. But the values in both have not reached the
significant level.
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Mean length of primaries in both the strains has a'ﬁnaiﬁi{?@-
association with yield, with only the bunch strain Hhuwmg a highly -'
significant correlation of +0'4591. However the spreading ‘strain:
attains a border level of significance with r= 402740,
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Though the mean number of nodes in the primaries in both

TMV.1 and TMV. 2 strains is positively ‘correlated to" weight of
pods, only the latter shows a significant trend with r =4 0-5836,
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The values of correlation coefficients are +0'2451 and + 00059
in the spreading and bunch strains respectively in the case of the
association befween length/number of nodes in the primaries and
yield and in both the cases the significant level has not been reached.

The ratio between height of the main axis and length of
primaries when subjected for correlation with the individual plant
yield does not show a significant trend and the values of ‘«’ are
—=0°1768 and —0°2348 in TMV. 1 and TMV. 2 respectively.

Number of secondaries is positively correlated with yield at a
significant level of one percent in the spreading strain (r=+03174)
and five percent in the bunch strain (r= +0'5660).

There exists a very high correlation between number of pods
and weight of pods in both the spreading and bunch strains with the
correlation coefficients of +08764 and +0°9002 respectively
(Figs. 3 and 4).

(b) Correlation coefficients between the components of yield :
(i) Spreading variely : In theé spreading strain of groundnut, ouf of
the nine characters that are correlated with yield, only ftwo viz.
number of secondaries and number of pods possess positively signi-
ficant correlations to weight of pods. Hence simple correlations are
worked out between each one of these two characters and the other
morphological attributes.

Number of pods in the spreading strain which has a strongly
positive association with yield, shows a tendency towards positive
correlation to number of secondaries (r:-0'3850), mean length of
primaries (r:+0'2599), mean number of nodes in primaries
(r:+0'1946), length/number of nodes in primaries (r:+0'1721) and
number of nodes in the main axis (r:400891). Out of these
characters, only the number of secondaries possesses a significant
association, though the mean length of primaries can be said to have
a border level of significance. Number of pods shows a non-significant
association with height of main axis (r:—00810), height/number of
nodes in main axis (r:—0'0357), and height of main axis/length of
primaries (r:—0-1783), |

Numbher of secondaries in strain TMV 1 has a positively
significant association with number of pods, correlation coefficient
being +0.3850 which is significant at one percent level. Number of
secondaries is also correlated significantly and positively to numbey
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of nodes in the main axis, mean number of nodes in primaries and
height of the main axis with the values of ‘r’ being - 0.4355,
40.4085 and 4 0.3671 respectively. All these values are significant
at a probability level of one percent. Number of secondaries
possesses a negative trend of association with height/number of
nodes in the main axis, length/number of nodes in primaries and
mean length of primaries, the correlation coefficients of —0.1440,
—0.1264 and —0.0277 respectively not reaching the level of signifi-
cane in anyone of these cases.

(ii) Bunch Variety: Out of the nine characters of the
. TMV 2 strain that are subjected to correlation with yield, excepting
height/number of nodes in the main axis, length/number of nodes
in the primaries and height of the main axis/length of primaries,
all the other six attributes have a significantly positive association
towards yield. Therefore mutunal correlations between these yield
components are studied.

Number of pods which has the highest correlation coefficient
(r: +0.9002) with yield, possesses positively significant correlation
with number of secondaries (r : +0.6991), mean number of nodes in
primaries (r : +0°5068), number of nodes in main axis (r: 4 0.3948),
mean length of primaries (r: +0.3818) and height of the main axis
(r: 4+0.3183). The association towards height/number of nodes in
the main axis (r.: +0°380), height of main axis/length of primaries
(r: —0.2714) and length/mumber of nodes in primaries (r : —0.1875)
do not attain the level of significance, though the ratio befween
the height of the main axis and Jength of primaries shows a border
level of significance.

Mean number of nodes in primarics which occupies the second
place in the order of high significance with yield, has a positively signifi-
cant correlation to mean length of primaries (+40.8336), number of
nodesin the main axis (+0.7453), and number of pods (4-0.5008), all
of them being significant at one percentlevel. The coefficient value of
+0,3594 with number of secondaries reaches five percent significant
level.

The third yield component, viz, number of secondaries
records a positively significant association at one percent probability
level to number of pods (r: +0.6991) and length/number of nodes
in primaries (r: 4-0.6135) and at five percent level to the mean
number of nodes in primaries (r: +0.3594). The correlation
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coefficient values of number of secondaries with number of nodes in
main axis (r: +0.1316), mean length of primaries (r: +0.0791),
height/number of nodes in main axis (r: —0.1848) and height of
main axis (r : —0.0758) have not atbained the significant lovel.

Mean length of primaries which happens o be the fourth
yield component is positively correlated significantly with mean
number of nodes in primaries (r: +0.8336), height of main axis
(r: +0.8714) and number of pods (r : 4+-0-3818) but the correlafion
coefficient of +0.0791 with number of secondaries has not reached
the level of significance. : :

The fifth of the yield components, viz., height of main axis
is positively correlated with all the ofher compenents except number
of secondaries (r: —0.0758) and all these components wviz.,, mean
length of primaries, number of nodes in main axis and number of
pods have a significant correlation, the correlation coefficients being
+0.8714, +0.6191 a,nd +ﬂ 3183 respectively.

Number of nndes in the main axis, which works out fo be the
last component of yield establishes positively significant correlation
with mean number of nodes in primaries (r: +0.7453), height of the
main stem (r: 4+0.6191) and number of pods (r : 4 0.3948) and positive
but nonsignificant association to number of secondaries (r : -+0.1316).

Discussion

(i) Attributes showing significant correlation with yield:  From the
correlation charts, it may be derived that the final yield of
groundnut (i. e. weight of pods) mainly depends on nnlj,' fwo
attributes viz., number of pnds and number of secondaries in the
spreading strain, whereas it is influenced more by the number of
pods and also by the inferaction between factors such as mean
number of nodes in primaries, number of secondaries, mean length
of primaries, height of the main axis and number- of nodes in the
main axis in the bunch strain in the order mentioned.

(a) Spreading Variety: It is quite obvious fthat number of
pods will have a highly significant positive asseciation with weight
of pods. But this information, asit is, will not help a breeder
unless the other attributes which influence the number of pods are
known. Thus, in the spreading strain, number of pods has positively
significant association with number of secondaries alone, which
itself, in turn, possesses positive and significant correlation to yield.
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This latter association may be due to the fact that the more the
number of secondaries, the more the chance for these secondary
branches to produce many flowers and form greater number of pods.-

Since secondary Dbranches arise from the nodes of the
primaries and they, in turn, from the nodes of the main axis, the
possibility of producing more secondaries according to the increased
number of nodes in the primaries and the main axis is great. This
possibility finds support in as much as the correlation between them
and the number of secondaries is positive and significant. v

The prevalence of a significantly positive association
between height of main axis and number of secondaries
may not be accessible for an independent explanation, but the
combined effect of all the three characters, viz., number of nodes in
primaries and main axis and height of the main axis by interaction
amongst them may produce fhe increase in number of secondaries
in the spreading strain, TMV 1.

(b) Buneh Variely: Asin the spreading strain, attributes
such -as number of pods and number of secondaries do have a
positively significant association with yield and amongst themselves,
they possess a strong correlation with r: 40,6991, Among other
characters, height and number of nodes in main axis, length and
number of nodes in primaries also have positive and significant
association with yield. In other words, it may be said that the
general vigour of the plant in strain TMV 2 goes hand in hand
with higher yield. |

The mutual correlation coefficients between the: component
characters depicted in the correlation chart for TMV. 2 (Fig. 2) show
that each of these characters is governed or influenced by an
interaction of two or more other attribubes. For example, mean
number of nodes in primaries which has an ‘v’ value of 4 0°5836 with
yield is correlated to mean length of primaries, number of nodes in
main axis, number of pods and number of secondaries. Thus, it is
clear from the result that the yield in the bunch strain depends upon
the general vigour of the plant and each of the yield components has
a bearing on the interaction between two or more of the other
attributes. Hence it may not be possible to specify anyone of the
externally visible attributes as mainly indicating the finul yield but
to generalise that the overall vigour of the plant will prove to be
respounsible for yicld in strain TMV, 2
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(ii) Attributes that do not have significant correlation. with yield: (a)
Spreading Variely: Characters such as the Jicight and number of
nodes in main axis, length and number of nodes in primarics do not-
show any significant correlation to yield. The prevalence of
positively significant correlation between yicld and number of secon-
daries and the absence of any such relationship with length and
number of nodes in primaries may bhe explained by the fact that
more than primary branches, the secondaries have the potentiality
to give rise to more flowers and thercfore, to produce more pods in
the case of a spreading variety. But among the attributes that do
not show any significant correlation with yield, number of nodes in
main axis, mean number of nodes in primaries and height of main
axis, by interacting hetween one another, produce an increasein the
number of secondaries and thus influence the yield.

None of the ratios has any significant association with yield.
The nonsignificant trend existing between the ratio of the mean
length of primaries to the height of main axis is not in concurrence
with the earlier findings of work done in Madras State (Anon. 1954)
in which a positively significant correlation has been reported.

(b) Bunch Variely : Among the nine attributes correlated
with yield, only three, viz., height / number of nodes in main axis,
length / number of nodes in primaries and height of main axis / length
of primaries show no significant association with yield.

The values of the inter-componental correlations show the
absence of a significant but positive correlation between number of
secondaries with number of nodes in main axis and mean length of
primaries and negative correlation between number of sccondaries
and height of main axis.

(iii) Yield and its components: From the results it is
obvious that yield in groundnut depends upon certain component
morphological attributes. These ‘components among themselves
possess certain relationship and the product of an interaction between
them makes the final yield. ¥Yield, thus, is a complex character
governed by numerous morphological characters which are qualitative
and quantitative in inheritance. Though these characters are
variable due to the influence of the environment, as pointed out by
Sikka and Guptha (loe. c¢it), they are still the best indicators of yield
and their relationship could be suggestive of selection index.

Though it has to ,\\Efo/cepted that consideration of correlation
coefficients alone is hardly enough (Misra, loc. cit) and formulation of
solection index which could discriminate environmental variation in
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the total phenotype and represent the heritable proportion is consi-
dered essential (Panse, loc. ¢it) the scope of the present work has
been restricted in finding out the correlation befween yield and its
components and between the yield components taking into conside-
ration morphological attributes other than leaf characters, in which
not much work has been done in the past.

Therefore, just two of the preliminary steps for the estimation
of selection index for yield in groundnut have been considered in this
investigation. It may be necessary to pursue the work with more
number of varieties and a large number of variates in each variety
so as to get at a more reliable information and then to proceed with
other steps till a selection index is established as suggested by Silkka
and Jain (1958). -

Summary and Conclusions

(1) With a view to assess the correlations between the various
morphological characters and yield and also between the yield
components in groundnut as a preliminary step towards the formu-
lation of selection index, plant characters such as height and number
of nodes in main axis, length and number of nodes in primaries,
number of secondaries and number of pods recorded on fifty plants
selected at random from each of the spreading (TMV 1) and bunch
(TMV 2) strains were subjected for correlation with yield (weight of
pods) as also with certain of the ratios between these attributes.

(2) The results show that the final yield of groundnut is
significantly and positively correlated to number of pods and number
of secondaries in the spreading strain whereas in the bunch, it is
correlated to number of pods, number of nodes in primaries, number
of secondaries, mean length of primaries, height of the main axis and
number of nodes in the main axis in the order mentioned.

(3) None of the ratios between the height and number of
nodes in main axis, length and number of nodes in the primaries, and
height of the main axis and length of primaries have any significant
correlation to yield.

(4) Intercomponental correlations reveal the prevalence of
positively significant association befween number of pods and number
of secondaries  in the spreading: strain. Number of sccondaries in
turn is associated with number of nodes in the main axis, mean
number of nodes in primaries and height of the main axis,

~ (5) In the case of the bunch variety, each one of the yield
components is influenced by the interaction of two or more ofher
abtributes.
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(6) This preliminary investigation brings out the prevalence,
of significant associntion betweén yield and certain of the morpho-
logical attributes and the inter-componental associations ‘and
indicates the possibility of intensified work for the formulation of
selection index for yield in groundnut.
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22, 153 2 077 8 16 186 0.0 9 82 1520
33, .8 13 (.75 254 10 1.36 0.8 10 13 .57
34, #4219 120 M6 18 LW 0T 5 § 0,18
10, 10.4 12 0.87 7.3 17 1.01 (.38 q b T 1T
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Tanuy L. (Contd.)

1 2 8 4 5 6 T 8 9 10 U
30,  20.4 18 113 3.5 93 137 0.65 18 13 T
57, 8.3 18 0.46 320 20 160 0.26 4 20 708
38 180 15 0.87 90,5 19 1.53 0.44 0 13 695
29, 12.0 14 086 2784 17 161 0.44 § 19 1454
40. 182 18 1.0 30.1 21 143 0.60 18 25 1848
4. 200 19 1.08 200 17 118 103 12 20 1293
42, 107 21 004 M3 18 162 0.67 18 25 1920
43, 150 18 0.83 1 18 2.00 0.40 g 10 7.88
44. 115 16 072 320 20 165 035 § 18 10.75
4. 185 7 108 306 19 1.6 0.60 18 5 2.68
40. 11.58 18 0,606 22.3 18 1.24- 0.53 11 13 500
47, 9% 19 119 37.2 19 196 0.61 12 35 1678
48.  15.0 15 Lot 30.8 16 180 051 g8 13 842
a0, 226 20 113 30.6 20 1.53 0.74 18 14 7.28
50. 125 15 0.83 2.5 17 1.57 0.47 11 15 1261
Total T27.8 822 4430 14403 800 S1.24  25.00 574 801 55410
Mean 14,60 1644  0.80 2800 1780 1.62 0562 1148 17.22 1108

Tantm II. .
Quanlitative observations sabjecled for correlation in Hml Bunch Groundnut
Strain TMYV, 2.
7]
= H - *3 £ ;Eﬁ : 3

Ses x% Bs 25 2E 2 EEE 2 % 23

5 CSg Bg g FEE °§ 8% wgf %8 M 9§

. 2g°  Fe g BEQ gda SE =88 9% 9 =k

@ ®eg 'BE  =§s g8 Fa £f 0 EE4 Ao . Eha

ag‘-' 42 2R S g g TR o e 2

1 a 3 4 5 G 7 8§ 0 w1

1 20°0 19 1+40 a7 17 192 081 2 32 - 2159

2 4005 23 176 434 20 217 093 6 55 4610

3 252 17T 148 T 2 213 08 — 25 2110

4 107 20 09 256°1 17 148 078 8 47 2585

5 210 18 117 270 15 180 077 3 84 8116

6 304 22 138 364 16 228 083 1 28 2384

7 184 16 I'l5 834 14 167 070 7T 43 8526

8 36 2 175 a0 21 262 67 1 G0 3005

9 18 15 160 20 16 165 08 07 48 8217
10 G 19 170 300 16 188 073 8§ 20 905l
11 a0 93 187 988 17 228 078 — 8D 2040




Selection Index in Grounduut 27

Tavre II. (Conid.)

(=]
=3

1 9 3 4 ~ 5 - 8 1 8 0 0 1
12 265 18 147 38 14 270 074 — 20 . 2042
13 194 15 120 980 15 18T 060 1 26 1758
14 312 21 140 409 90 208 076 6 30 25728
15 %0 923 157 426 18 237 08 11 81 6457
16 2004 23 198 883 81 182 09T 1 82 2837
_ 37 22 1 50 10 . 268 070 8 46 8541
18 134 13 103 18 13 18T . 05 2 28 2035
10, 240 16 156 9844 . 183 218 08T 1 26 2807
20 220 % 088 456 23 108 048 15 52 327
o1 22 10 1120 270 18 208 084 3 20 2463
22 847 24 145 476 . 20 238 . 078 5 43 3208
23 91 16 136 234 13 I'S0 093 1 4T  3I'65
24 188 16 118 N5 15 17T 071 4 41 3470
25 286 17 168 834 14 231 . 088 — 16 1428
26 182 17 107 - 200 14 140 087 3 18 469
27 216 17 127 264 14 18l 085 46 20460
23 205 15 107 800 17 235 074 7 46 173
20 302 18 1407 453 18 252 067 8 37 20M
30 252 19 183 808 17 181 088 9 58 4600
81 232 15 1'65 o47 11 225 0D4  — 16 1230
92 856 21- 1M 510 18 288 080 ' 3. 46 8540
33 305 22 - 199 05 16 22 084 1 2 3380
34 3040 20 1650 200 13 223 108 1 26 1156
35 861 25 144 H6 10 245 07T 3 00 4048
36 98 1T 142 opd 11 240 098 — 10 060
37 956 20 128 275 12 229 003 — 80 095
98 318 1T 187 S1°0 16 194 103 5 36 9553
39 a0 ot 1°67 Jﬂ'ﬂ- 13 2-37 g 11 51 0447
40 a0 18 172 866 14 261 08t — o1 1739
41 a6 10 10 974 13 210 086 9 62 2653
42 a2 17 148 255 12 I3 0% — 25 2100
43 9y 18, 158 sd 17 2a2 0 02 0 5l 4310
44 O A R g2 21 272 074 1 32 2T
45 9 13 12 ol 15 104 0FT & 36 9706
40 478 25 151 405 14 WL A 081 1 ag 21+as
47 994 21 142 860 18 211 070 3 41 8440
48 e 1 198 ag=2 11 211 083 1 21 1696
44 24 1@ 1'TE a1 13 240 OR4 — 20 1507
HII ] 308 Y | 1"7a an'n b | aga 07 — a0 081

Tolel 1378°0 H T PR 17458 70 10874 40047 184 1HS0 T3GAD

Menn 27°67 10010 44 3P 108 217 081 308 60 273l




