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TATA-FISON

bale out

If your cotton crop is in danger of being

i ids, Leafrollers, Semiloopers
ruined by Jassics and Thrips... (said Tata)

t spray 40-50 gallons of GEIG’Y- 1250
Just spray on every acre (said Fison).
You'll find them baling out in 2 hurry!

GRIGY 1289, an easily welting waler dispersible
powder, should be sprayed on colton
when pests appear.

As the Leafroller said to the Thrips

TATA-FISON

will be the death of us!
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SHGARCANE CRUSHERS FOR
MAXIMUM EXTRACTION

Kirloskar Sugarcane Crushers
symbolise efficicnt and econe-
mical operation. Finest mate-
rial and excellent workmanship
make these crushers, the best
buy for your money. Manufac-
tured in two types to suit the
varied requirements. Available
in 7 sizes — 4 power driven
and 3 animal driven models.

A S B.H.P, water.cooled
Diese! Engine built to the
specification of and extlus
sively for Parry & Co.
This Engine, is well
suited for use on all
types of agricultural,
and industrial machineries..
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Agriculturists
PROTECT YOUR CROPS BY USING OUR WELL-KNOWN

PLANT PROTECTION PRODUCTS:
1. COTTON: COTTON SPRAY
SPOTTED BOLLWORM |
PINK BOLL WORM |
APHIDS, THRIPS, | PARAMAR 50
JASSIDS, LEAF ROLLERS | (Parathion 50% E. C.)
& LEAF MINERS |
2. TOBACCO:
LEAF EATING
CATERPILLAR

| DDT 50% W. P.—or
- TOXAPHENE 109% Dust for
STEM BORER \l CHLORDANE. 5%
!

CUT WORMS MALAMAR 50% E. C. or
PARAMAR 50
3. CHILLY: CHILLY SPRAY
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! THRIPS, CUTWORMS BHC 50% W.D. P.
\ ROOT GRUBS, MITES

\ & MEALY BUGS CUPRAMAR
! FRUIT ROT * (Copper oxychloride)
\ ¢ PADDY:

N STEM BORER — PARAMAR 50
\ FIELD RATS - ZINC PHOSPHIDE
\ RICE LEAF ROLLER BHC 10% Dust, BHC 50% W.D. P.
\ JASSIDS, THRIPS CUPRAMAR 50
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Paddy BALST (Copper oxychloride)
$. FOR SEED DRESSING OF ‘ HEXASAN & LUNASAN
ALL CEREALS AND FOR - (ORGANO MERCURY
CONTROL OF SEED- COMPOUNDS)
BORNE DISEASES

Please Contact :

BHARAT PULVERISING MILLS PRIVATE LIMITED,

589, TIRUVOTTIYUR HIGH ROAD, MADRAS-19.

TELEGRAM: ‘HEXAMAR’ TELEPHONE: 2240

HEAD OFFICE: At 38-A, SAYANI ROAD, BOMBAY - 28.

Sole Selling Agents in South:

RALLIS INDIA LIMITED,
320, LINGH| CHETTY STREET, MADRAS .- I.

DEPOTS: COIMBATORE, TIRUCHIRAPPALLI, METTUPALAYAM, O0OTY, MADRAS
SALEM, TINNEVELI and TUTICORIN. ’

V- 274 24 g8 44 28 28 &4 48 P& L2478 08 £9 F9 Py Iy Jy Fy -y

- <

\

The Madras Agricultural Journal

Vol. XLV OCTOBER 1958 No. 10

CONTENTS q‘{’

PaGR

1. Study of Total Solids - Sucrose Content
Relationship in Sugarcane Juice with
Reference to Varieties ... ... 871

— by D. John Durairaj

9. Development of Callosobruchus Chinensis
in Certain Vegetable Seeds .o 392
— by B. K. Srivastava and S. K. Bhatia

i 396
Weather Review
icati 398
Departmental Notifications
400
Crop and Trade Reports
401

Market Committees’ Chronicle



Distributed in India by:
Chika (Private) Limited, 5th Floor,
Industrial Assurance Building,
opp. Churchgate Station, Bombay - |

Reoional Distributors: Mesgyg

When answering our a'lVWLiso

A v, THOMAS & Co. L1p

I

8, ple i
» Piease montiay

‘The Masdp,.

P. B. No. 47, ALLEPPLY

Agrienlt ural Journal*

Madras Agric. J., 45:(10) 377—391, 1958

Study of Total Solids - Sucrose Content Relationship
in Sugarcane Juice with Reference to Varieties *

3. Determination of FEarliness or Lateness of Varieties
Using Total Solids - Sucrose Regression.
by

D. JOHN DURAIRAYJ,
Agricultural Research Institute, Coimbatore.

Introduction : The importance of determining the ripening
point of growing sugarcane is recognised by all who are connected
with the production of sugar or jaggery. The sugarcane grower
requires an easy method of determining when a particular variety
cultivated by him could be expected to ripen, so that it might be
harvested at a period at which, the sucrose content will be at a peak
value, and at which utilisation of the sugar produced will be
maximum and losses due to deterioration will be at a minimum.

The jaggery manufacturer is interested in ensuring that the
sugarcane crop is harvested when it is just satisfactorily ripe, as the
setting of jaggery is seriously hampered, by the use of unripe or
over-ripe cane, with consequent impairing of jaggery quality. The
sugar factory is particular that the cane supplied by the grower
attain peak maturity. As payment for sugarcane is mostly made
on the basis of cane weight, the payment for unripe or over-ripe
canes at the same rate as for optimum ripe canes will affect the

economy of the sugar-factory.

In tracts where the climatic conditions requisite for all year
planting are lacking, crushing is usually limited to about six months
in the year. Among the six months devoted to crushing, the
planting and harvesting schedules of varieties have to be so adjusted
as to ensure an even and satisfactory supply of canes to the Factory
all through the crushing period. An accurate knowledge of the
earliness or lateness of varieties, is therefore imperative for the
correct preparation of harvest schedules.

The present paper describes an attempt at determining even
during the early stages of cane growth, the earliness or lateness of
different cane varieties, from a consideration of the total solids-
sucrose relationship in sugarcane juice.

R Prize winnri;xgr article for Ramaééé&&lﬁ I\Iuﬁgala E;ize a‘;ar i
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Literature :  Farliness or lolencss  of wvarieties : Several
methods are available for the determination of the ri]wnirm.r u')int:::i'
different cane varieties.  The most obvious onc is to ‘rm\: I;hc (-"1 ;
itsell and conduct maturity observations on the crop hm'm' a n-r‘?tnbl
of about 6 mounths round about its ripening point, by mmlv\s“in}(; ;});p
sngarcane juice for Total Solids (Brix) and Suvmw h,\]tlj‘,xl{\,vl;
fool-proof and accurate, this ethod is tilne-conmun»ir.w jm(‘l m*;
take up to 15 months for carrying out. Moreover, it is 1:<>é )owib(l:r
according to this method, to predict the ripening point dulx-h;;r th;
early phases of growth of an unknown sugarcane variety. )

A method (1) (1948) based on the moisture content of leaf
sheaths attached to elongating stem was developed in Haw: i
According to this method the progressive v:n‘iation‘ in moi(:; m
content of standard sugarcane leaf-sheaths is followed hv dotcrn:ixl:" 6n_r
sheath-moisture at frequent regular intervals towards thé ri ?“":
period, an.d harvesting the canes when a constant minix.ﬁmn of E;C““t‘}%
moisture is reached. At any point during the growth of a “un‘]m(} ;
varieties planted on the same day the sheath I?mist;ure i; de l\ ’91‘“)
on the earliness or lateness of the variety, that is I'Ltel v‘\‘v-' t;'p( n}( .Uit
higher values for sheath moisture and vice-versa ’ L]?;;,r(; J.C l:S ;MC-
cane a‘.]so. serves to a certain degree to fix the c'm-]ivneqcs (‘);)nl((‘tn‘ ()t
of varieties, early canes usually having a higher ﬁhro’ l('(n ateness
late varieties. » content than

. Ju'w‘j CO’"POSl’l?n . The general relationship between the
otal Solids and sucrose content of sugarcane juice is a ‘
common observation. It is well known that asj th‘e ‘t x;)‘(xltt,(\.x"()t
(Brix) increase, the sucrose also can bhe expected ¢ ot solids
Craig (2) (1931) demonstrated a strong positive correl .
the refractometer Brix and Sucrose content of Smr‘n.r(
showed that the curve representing the ('01'1'clati0n?
one section of a wide second degree curve.

inerensce,
ation bhetween
ane juice and
akes the form of

Khanna and Sen suggested the use of the H; I Ret

as an alternative to the usual polarisation mcthéd et
of sugarcane varieties from the sugar point of view
have also prepared tables for the conversion ot
Brix of standing canes to True Brix and Suep

in the evaluation

These authors
ot Middle internodal
ose 4 of cane,

o Part ‘of slem t(i Tprescnl/ whole plant regarding iuie .
anna & Sen (4) (1933) have worked oyt Lixo (‘()l'll 'l)N:'H’ I{“”I”!/ :
Orretation hetween

. . . v - .
the middle internodal Brix of Sugarcane and the Bri
‘ > Brix of juice fro

mn
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the whole stalk, when crushed, and found out that the correlation
co-cflicient was positive and very high. They worked out regression
equation for conversion of middle internodal Brix into Brix of juice

from crushed stalks.

Nature of Briz-Sucrose Correlation in  Sugarcane Juice:
Durairaj, Ranganathan and Subramanian, from a detailed study of
sugarcaiic juice analytical results of Central Sugarcane Research
Stations, Palur and Cuddalore (3) (1037), Madras State, concluded
that the Brix-Sucrose relationship of juice of a sugarcane variety,
as quantimtivcly expressed by the relevant regression coefficient,
was a varietal characteristic, that the correlation is practically
absolutely linear if individual varieties are considered separately and
that forms and doses of nitrogenous manures, time of planting,
levels of irrigation and age of crop have no perceptible influence in
altering the regression coefficient of a particular veriety.

Experimental Details: Variation of Briz-Sucrose Regression
Cocfficient within the field : To determine the variations, if any, of
the Brix-Sucrose regression coeflicient among different spots in
the same field, 37 whole clumps of Co. 527 from 2 rows of 50 cents
in a plot, with identical manurial and cultural schedule, were crushed
scparately, and the Brix and Sucrose of the juice determined using
the Brix hydrometer, and the Polariscope, respectively, for the two
determinations (Table 1.)

Correlation and regression coefficients were worked out for
TBrix-Sucrose for each of the 2 rows and for two half portions of the
2 rows considered together, so as to have 2 patches of the field with
different orientations, (Table 4, serial Nos. 1 & 2.)

Comparative study of Briz-sucrose Regression of a number
of varieties: Out of 60 sugarcane varieties, (Co. 1172 to Co. 1231)
sed during 1957 from the Sugarcane Breeding Institute,
94 varieties which exhibited favourable agronomic
and juice quality were studied in detail. At harvest
at the age of 11 months, ecach of the 24 varieties was separated
mostly into 5 sub-groups according to quality of juice as obtained
from the determination of refractometer Brix of the middle internode
of each individual cane.  Canes having similar middle internodal Brix
were grouped together and the total number of sub-groups adjusted
1o be about five.  The sub-groups were crushed separately, and the
Tirix and Sucrose of the juice obtained were determined as usual in

the case of 116 samples (Table 2).

reles
Coimbatore,
characteristics
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The Brix-Sucrose data for each of 23 varieties \Sere analyéed
s OrY i , t1 a regression
FIGURES statistically for correlation. Thg correla ion . and t? '
TIONSHIP coefficients, standard error and regressmn.eguatlon or varieties were
STUDY OF TOTAL SOLIDS-SUCROSE CONTENT RELA arrived at (Table 3). The regression lines for the varieties were
IN SUGARCANE JUICE WITH REFERENCE TO VARIETIES drawn [ Figures 1 (a) and (b)].
wit REGR wn REoR. Discussion of results and further Statistical and Mathematical
wIT - . . . ; s thi
Fic.l.a BRIX-SUCROSE REGRESQ‘O"CO&FFZ.II;:T f16.1b BRIX-SUCROSE REGRESSION cosF;'T;:" » Studies Variation Of Briz-Sucrose Regressaon C’oeﬁiczent within the
_— TTFY fr2os <V . . . : : ;
20 = igse 2 Field : The correlation coefficients for the relatlonéhlp calculated
e in either position in the field was positive and very high (about -99).
218 wsh . . IR ¢ 9 ;

) o The regression coeflicients ranged from 1-18 to 1 ..1,' an'd th'eret\;la:
y i y 1 n a
o ammensor | GRARHS op practically no difference between the coefficients, thusdlrtl)dlca}tl; g the :
o) FOLLOWING . . : 3 i changes o
§ SmirTiD. U g For 0 the regression coefficient is not perceptibly affected by g

8t FOR a5 . . o 1 .

e CLARITY: ;ithin a field.
o :-::nasq e, 1189,1202,1213 position wi
at 1215 ] 1214 ¢ 1231 . . ; mber o
Comparative study of Brix-Sucrose regression of a nu lor{;
.. : . i . were 1
° Bty % P ° g RE % variclies :  The correlation coefficients for Brix Sucr;)jeh . iy
R 1 X . - . indicating ; i egree
: REGBREssloN COEFFICIENT-SUBTRAC: ¢, 3. TO PROVE REGR-COEFFICIENT = TAN than '99 in the majority of cases, indicating a very h gh deg i~
ne Tion PACTOR ReGREstioN ) o or s correlation, which is practically absolute in its linearity. e
‘ ' ' 7 : ; i -87 . rery high figures
--=0 Top 1206, regression coefficients varied from 87 to 1 63.. The very hig g o
21 gmme }MAG\NAS‘Y"E'EGRESS‘%‘S‘ obtained for the correlation coefficients, inspite of the fact that only
o BOTTOM n 16 : tha :
5 R e g 5 pairs of data were utilized for each calculation are a good 1'nd10at10n
- Do- e @ . . . . ne
“ng of the absoluteness of the Brix-Sucrose relationship in Sugarcat
. ) . . . - o
: juice and of the specific nature of this relationship with reference
S *, . .
p T % " y BRI X the varieties.
m i »
: ) Although there was a fairly wide range of Brix-Sucrose values,
a . 3 .
“es; §E & TS5 Ve ) with low as well as high values, all the points followed the same
i - - . .
REGRESSION CosFRICIENT Y course determined from the regression line, thus enabling the course
i ; were young. As the course is
FiG.4. REGRESSION COEFFICIENT - RIPENESS INDEX RELATIONSHIP to be determined even when the canes young N "
he.g h - o PP T e - the same during the early as well as late stages, as seen from he
mg U4 0. 1200 1213 %" . : ’ X ] ” ) - . .
. T el enm o] & behaviour of the points representing low as well as high \z%lueb, the
3 225, e A I lour at later stages is predictable from a study of it, at the
z - 25 Wz @30 Gy x(ires) $ behaviour a g
{ o ".
Z e e }a early stages.
. . . .
4 4 % POSITIVE CORRE LATION E It was observed that the regression coefficients did not tend
& O NeGATNE to group together, but were dispressed fairly well all over the
Z 2 € DNOT NCLUDED = . (Figure 2)
o ) . _CORRELATION sTupy observed range. g =/
- - 150 110 20 130 40 150 1-60
o REGRESSION COEFFICIENT FOR BRX -SUCROSE

The highly specific nature of the Brix-Sucrose relationship
with reference to varieties recommended itself as a useful index in
the characterisation and classification of varieties. But as the
regression equation is the mathen?atlcal expression for the Brix-
Sucrose relationship, and as it invariably consists, in this particular
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case, of the regression coefficient and the subtraction factor, it is
difficult to define a variety simultaneously in terms of the regression

coeflicient and the subtraction factor, hoth of which are capable of

independent variation.

The difficalty could he overcome satisfactorily onlv if the
regression coefficient and the subtraction factor are somehow related
mathematically, this possibility being rather remote. Anyway, to
test the relationship, if any, between the two factors, correlation
coellicient was worked out for the relationship regression coefficient—
subtraction factor. Surprisingly, a very high correlation coefficient
(about '95) was obtained for the relationship, thus indicating that the
subtraction factor is predictable from the regression coefficient itself.

When the two factors were plotted on a graph (Figure 2) the
points arranged themselves along 3 imaginary lines, the middle line
being  almost the same as the regression line drawn with the
regression cquation for the regression coefficient — subtraction factor
correlation, and the other two lines lying on cither side at almost
equal distances.

It was thought possible that the varieties examined fell under
three different heads with characteristic hehaviour with reference to
Regression coefficient — subtraction factor relationship. Hence the
points lying along cach of the three imaginary lines were separated
out and corrclation coefficients calculated for each of the 3 groups.
The separation into the groups had brought about a decided increase
in the correlation coefficients, all of which were now of the order of

09 [ Table 4, Serial No. 3 (2) (a), (b) and (c) .

From the dispersion of the points, it was also observed that
there was a tendency towards a slight curvilinearity in the relation-
ship. This was statistically tested and the results indicated that
there was a slight curvilinearity, and that the curve was a better fit
for the observed data than the straight line (Figure 2).

Relationship betweep  Regression  Cocefficient and Slope  of

Regression Line : According to definition, the regression coefficiont,
is the rate of change of Sucrose for unit change in Brix. The slope
of the regression line expressed in terms of the tangent of the anele
that the line subtends to the horizontal is also the rate of rl»:m'_;(\,h(,i'
Su(srf)sc for um? change in l-}'nx. The slopoe of the regression line can
readily be obtained by plotting a few points for Brix-Sucrose. and

drawing a smooth representative straight line througl, them. M
> 4 - LSS A FEVAY
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if a relationship between the regression coeflicient and the tanget of
the angle of slope could be established, the method of plotting a few
points and measuring the slope of the line passing through them
sug\(__r‘es;ted itself as a '1‘11])1(1 means of determining the regression
coefticient.  Mathematical considerations outlined below indicated
that the regression coefficient was numerically equal to the tancent
= ~ . . . e ’
of the angle of slope of the regression line, thus rendering the rough
- . . . . . ©
and ready determination of regression coefficient rapidly feasible.

Please Refer Fig. 3.

1. 'Y = byx. X —k  (Regression equation for Brix-Sucrose,
where X = Brix, Y = Sucrose,
k = Subtraction factor)

2, When X =0, Y = — k.
. k k
3. Infi 3, if BC = k, then BA = —
pligure ’ e tan BAC ot tan £ A
4. BA is the value of X, when Y = O.
5. From equation, when ¥ = O, X = k or BA = L
hyx byx

6. From 3 and 3 above, K k ; Hence byx=Tan £ A
7X

tan /A Dy

Thus it is seen that it is possible to build up the regression
equation rapidly for any given variety, starting from the slope of the
line drawn through a few of the points.  As the tangent of this angle
is equal to Regression coeflicient, and as the subtraction factor also can
be derived from the regression coefficient, the approximate regression
cquation can be rapidly constructed out of a few data and the varia-
tion of Sucrose with Brix roughly, but quickly, predicted for a variety.

Lelationship between the Earlines or Lateness of Varieties and
Briz-Sucrosc Regression: As Brix-Sucrose regression was highly
characteristic of varieties and was little affected by cultural or
manurial  variations it was considered worthwhile to determine
whether the regression coefficient could be utilised for determining
the ripening points of varietics, and classifying them as early or late,
The hand refractometer readings for middle internode of the varieties
studicd had been taken by the Agronomy staff as early as 9-12-757.
The Hydrometer Brix had been determined at harvest (9-3-'38) in
connection with the present study of the 24 varieties, and the
average for each variety had been worked out by giving weightage
for weight of each sub-group in a variety (Table 3). The Hydrometer
Brix was converted to Refractometer Brix using the equation
Y -2 3N +4°9, arrived at by the author and co-workers in connection

with a previous investigation.
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The percentage of Refractometer Brix on 9-~12—"57 to that at
harvest (9-3-°58) gives a quantitative expression to the carliness or
lateness of varieties, asg early varieties would have reached Brix
values very near the Brix at harvest (maximum Brix), and conse-
quently would have registered high percentages, the reverse being
true of late varieties. (These percentages are denoted as ‘ripeness
indices " in the following sections)

To determine whether regression coefficient could be related
to the earliness or latencss of varieties, correlation coefficient was
worked out for regression coefficients and the corresponding ripeness
indices. The correletion coefficient came to the low value of ‘17
which was not significant.

Examining the pairs of data, it was obgerved that two groups
were distinguishable, the first one consisting of regression coefficients
ranging from about 10 to 15 and the other one of coefficients below
1:0 and above 1'5. Correlation coefficients were worked out separately
for the two groups of data, when a striking increase in the correlation
coefficient was noticed, the value for the first group [ regression
coefficients (1'0—1-5) | being positive, and increasing to '7T4 and the
value for the second group (below 1:0 and above 15) being negative
and increasing to ‘87 (Data for Co. 1186, 1189 and 1231 were omitted,
as they followed an irregular trend). *

* Nore: Further invest.i.gat.ion on the subject made after the pPreparation of the
preseut paper indicated that the varieties could be devided into two
groups, 1. e. those having regression coefficients lower thon 135 or higher
then 1'35. This grouping, which was more satisfactory in some rospects,

also indicated high dggrees of correlation between regression co-efficiont
(Brix-Sucroso) and Ripeness index.

There was also s]ight. overlapping of the two groups at the dividing
line. The relevant statistical data are given below

o e Py Mo
D og8 = T Lfdoo
5°8 S5g Fx 28 o8
Group ;B2 22 T 92 228 Regression
Zo-; g eT 55 Pz wmeE equation
- : [ ]
a S 9 @ e L%
: ©° -
I Below 136 Reg. coefficient 13 —84 ‘16 516 3-0 Ve lIiS';Z—é()'l,\
IT Above 1'35 reg. ceflicient 8 —76 265 2:87 35

Y =165"9—54-3X

- _(}\v': Regression coefficiont for Brmi;uicr(;se reg}'eséié)ﬁ)
(Y=Ripeness index)

For more accurate prediction of the Ripeness ind g ;

; t . dex (Y) the use ]
subtraction factor (X.,) from the Brix-Sucrose Regreasir)n( (3)q\1uti()x; (;)111(:,]“:
with t1.16 reluva.nt regresssion coefﬁcient(X,) in the following multi ]]!N
regression equations, will be advantageous. it R

Group Multiple rogression Iquations

I Below 1°35 regression coefticient Y=148:0—652 X +1'14 X
II Above 135 rogression coeflicient Y=1652—58-0 X Iﬁ—'l“’l \
Xy ¢ N
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The points denoting regression cocfficient - Ripeness index were
plotted (Fig. 4). The regression equations for' the two groups of
data werc calculated and the two regression lines drawn. It was
observed that the negative correlation line took off from the 1009
Ripeness index line at *79 regression coefficient. This probably is the
lower limit for the coefficient. From this point the indices decreased
gradually with increase in the coefficient till about 1'1 for the
coefficient, when there was a sharp decline from about 90% to about
702%,. Trom this point onwards, the relationship was reversed, and
increases in coefficient were accompanied by increases in the index,
till about 15 for coefficient was reached. Here the corresponding
index was again about 902 and there was a sudden drop to about
80%. At this point also the relationship was reversed and thereafter
it followed the negative correlation which held good for values of
coefficients less than about 1'1. It was noteworthy that the
regression at this end of the graph was identical wit_h that at the
other end, and also that sudden drops occurred at 2 points at almost
the same value for index (about 90).

Expressing the results in terms of earliness or late{less, at the
initial stages (about ‘8 to 11 regression coefficient) increase in
coefficient results in a transition from extreme earliness to one
represented by about 90° (Fig. 4). At this point, there is a reversal
of relationship and the graph starts once more at a point represented
by about 707%. which indicates pronounced lateness. From now on
an increase of coefficient results in the graph passing through mid-
varieties and reaching early varieties once more at about 909 index.
Here also there is an abrupt reversal of relationship, and, in the
changed relationship, the point represents conditions of mid-varieties,
and further incrcase in the coefficient is accompanied by further
change of the varieties to late ones. Certain slight overlappings of
the negative and positive correlations were observed near the two

points where they met.

Procedure for Determining Earliness or Lateness of Varieties :
The cane varicties are to be grown under normal cultural and
manurial schedules, and at about the 6th or 7th month a fairly large
number of canes (about 60) are crushed individually, and the number
of samples reduced to half by determining the refractometer Brix
of all the samples, arranging them in the order of their Brix, with the
maximum possible range of values, and mixing every two samples
having successive values for Brix.  The Hydrometer Brix and
Suecrose arc determined as usual.
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Regression coefficient and regression equation are arrived at
by statistically working out Brix-Sucrose correlation. Karliness or
lateness of varieties is determined following the graph discussed in
detail in the previous section (Fig. 4).

For rapid determination, and in cases wherc only a few canes
of a particular variety are available, the Brix-Sucrose of a few points
(say 6) are plotted, covering as wide a range as possible, and a
representative straight line graph drawn through them. The tangent
of the angle subtended by this graph to the horizontal is determined.
This is equal to the regression coefficient. Further details are the
same as for the detailed method. In the rapid method, the Brix-
Sucrose regression equation can readily be built up by calculating the
appropriate subtraction factor for the regression coefficient in
question, applying the relevant regression equation for Regression
coefficient — subtraction factor. (Table 4, Serial No. 3).

The earliness or lateness of the varicties studied was
determined from the two regression lines (Fig. 5) and compared with
those given by Sugarcane Breeding Institute, Coimbatore when the
varieties were released. The conclusions drawn from the regression
lines were found to agree well with those given by Sugarcane
Breeding Institute, as can be seen from Table 1 (a).

Summary and Conclusions: A detailed study of Brix sucrose
relationship was made in respect of 24 varieties recently relcased
from Sugarcane Breeding Institute, Coimbatore. The effect of
position of canes in field on the relationship was also studied. Data
were statistically analysed for correlation and the relationship
between angle of slope of regression line, regression co-efficient and
gubtraction factor was established. Relationship between carliness

or lateness of varieties and regression coefficients was assessed and
expressed quantitatively.

The position of canes in a particular plot was not observed to
have a marked influence on the Brix-sucrose regression

From a study of the 23 varieties the striking absoluteness of
the Brix-Sucrose relationship was borne out clearly. The I'Olﬂ.tio;l‘%}li
was specific to each variety, so that, once the regression had l‘)eeg
derived for a variety, it was unnecessary that Sucrose be (1ct((‘.rmin(t(1,

along with Brix, as the former is almost absolutely correlated with

the latter., Moreover, for the same variety the relationship was
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oxactly the same for low as well as high values of Brix and Sucrose,
so that the Brix-Sucrose relationship at later stages could be
accurately predicted from a study of the same at the early stages

of cane-growth.

In the regression equation for Brix-Sucrose regression, the
subtraction factor was highly correlated with the regression
coefficient and therc was a slight curvilinearity also in the relationship.
The existence of a relationship between regression coefficient and
subtraction factor results in the singular behaviour of varieties with
low rates of sugar increase for wunit Brix increase (regression
cocfliciont) to have a low value for the minimum Brix at which
sucrose formation starts, and for this minimum Brix to increase
progressively with the regression coefficient. In other words, lines
taking off farther away from O on X - axis are steeper. The rela-
tionship also makes it possible for building up any regression equation
from the regression coefficient without the usual statistical
calculations, as the other component of the equation, the subtraction
factor, can be readily calculated from the regression coefficient.

Mathematical proof has been offered for proving that the
regression coefficient is numerically equal to the tangent of the angle
subtended by the regression line to the horizontal.

"It was observed that the regression coefficient was related to
the carliness or lateness of varietics. The relationship was peculiar
in that there were positive and negative correlations over different
ranges. The course followed by the regression coefficient-ripeness
index relationship has been traced in detail.

A method for the determination of the degree of earliness or
lateness of varieties mid-way during the growth of cane has been
outlined,

Utility of Findings: The experimental findings provide a rapid
method for determining the degree of earliness or latencss of
varieties. A rapid method has also been devised for determining the
regression coefficient and for constructing the regression equation.
By developing this method, and perfecting it, there is scope for
effecting economies in the time and money spent on field experiments
for determining the earliness or lateness of cane varieties.

A knowledge of the earliness or lateness of varieties will
result in considerable additional income for factories by the preserva-
tion of sugar losses due to the crushing of immature or over-ripe,
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and hence, deteriorating canes. By crushing canes at the optimum
ripe period high quality jaggery can be manufactured and losses
resulting from bad quality induced by preparation from under-or
over-ripe cane can effectively be avoided.

As the regression coefficient appears to be a specific varietal
characteristic, it may be possible to breed cancs of the required
regression coefficients for Brix-Sucrose relationship, and also to
produce carly, mid or late varictics, by choosing the parents with
the required regression coefficients.

Acknowledgment: The author wishes to thank the Indian
Central Sugarcane Committee for the financial assistance rendered
to the Sugarcane Research Schemes, Madras State, 1957—'58, a part

of the work of which has been reproduced in this paper.
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TaBLE 1
Briz & Sucrose Data for Co, 527 Study of Correlation Variation inthe Same Field

¥irsT Row. SucoNn Row,

Clump Brix Sucrose Cluinp Brix Sucrose Cluop Brix Buerose Clump Brix Suerose
No. % % No. % % No. % % No. % ‘!

|
|

158 129 11, 177 148

1L 1. 185 : "B ’
2. 163 13:1 12. 180 156 2. 18-6 112 :3 ;; 112-; llig
3. 154 119 13. 171 150 . 185 1860 13, 111 74
4. 119 82 4. 177 153 4. 172 150 14' 111 74
5. 108 68 15. 157 125 5. 179 154 ]5‘ 158 133
6. 131 93 16. 169 146 6. 178 15¢ 16' 1'5'6 12"1
8. 173 15°2 18. 139 103 8. 169 145

9. 158 126 19, 96 58 9. 161 133

10, 19-2 16 2 20. 41 111 10.

161 122
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Comparison of Earliness or Lateness of Varieties Determined by Regression,

and as given by Sugarcune Breeding Institute, Coimbatore.

Earliness

Zarli teness Earliness Larliness
Vari- olzal;ﬂ;l::;ss r i’:omeg eﬁgﬁ: g, Vari- orlateness or lfate“ess Agre:-
Ny, o from  Sugaroano Py No oty from o g'BTT o'
. r, Inst. K . 3 e n . .
Ne- rﬁ%l?z:sz(l))n infom;aiion &0 “%05. ) mfor?z])atlon & (2)
2
1. 1172 Late-mid Mid V. Fair 10. 1206  Late Mid Poor
2. 1176 Mid Mid Good 11. 1213 Late-mid Late V. Fair
3. 1178 Late Early Poor 12. 1217  Late Mid Fair
4, 1179 Late Lato Good 13. 1213 Late Late Good
6. 1187 Late-mid Mid Fair I4. 1213 Mid Mid Good
6, 1200 Mid Mid Good  15. 1217 Late Late Good
7. 1202 Mid-Early Mid V. Fair 16. 1218  Larly Late Poor
8, 1204 Mid Mid Good 17. 1228  Late Late Good
9. 1205 Late Mid Fair 18. 1230 Late-mid Early Poor
Classification; Ripeness index: (1) 70—80: Late: (2) 80—90: Mid; &
(3) 90—100. Early.
TABLE 2
Briz Sucrose Data for Sugarcane Varieties Studied
r.;; %8 Group 1 Group 2 Group 3 Group 4 Group b
2 52 Brix Sucrose Brix Sucrose Brix Sucrose Brix Sucrose Brix Sucrose
1. 1172 16°04 1265 1719 1468 1886 1595 1906 1700 1968 17+48
2. 1176 1468 1162 1726 1392 1806 1570 1909 1717 20°09 1846
3. 1178 1663 1213 1691 1272 1768 1420 1864 15-82 1938 1630
4. 1179 16:42 1176 1651 1145 1782 1367 1800 1408 1921 1585
5. 1186 14'82 11'68 1526 1163 1726 1491 1781 1590 1926 1658
6. 1187 1730 1392 1831 1622 1851 1695 1978 1803 2143 2052
7. 1189 1198 674 12:48 762 1543  HI'75 16°9¢ 1352 1849 12°16
8. 1104 1488 1067 1458 1038 1508 981 1588 1168 1618 11'80
0. 1200 15-14 1185 1811 1469 1984 1748 2032 1820 2087 1859
10. 1202 1524 1047 16715 10-26 1594 1204 1833 1610 1959 16'78
1. 1204 1396 050 1506 12:09 167+ 1445 1784 1580 1878 1628
12. 13056 1538 1139 1698 1270 1788 1397 1883 1529 1946 1629
13. 1206 17'83 1389 1846 1530 2024 17-56 2036 1820 2080 18'85
14. 1213 1344 844 1501 1062 1871 1557 ... . - e
15. 1214 1378 870 16:28 12°35 17°08 13-70 1829 1560 1904 1681
16, 1215 1354 10110 1404 1100 166+ 1400 1862 1636 2042 1339
17. 1216 1564 1270 16°83 1421 1729 1503 1932 1808 20'03 1878
18, 1217 1303 969 1362 987 1484 1142 1375 1624 1936 17-49
19, 1218 984 355 990 380 1324 622 1393 987 1514 838
90, 1225 1343 801 1366 820 1482 1038 1310 1008 1607 1214
21, 1228 13:30 815 1400 871 1678 11'87 1806 1257 19'98 14-68
9. 1299 1884 1509 1904 16:16 2080 1792
o4, 1231 1536 1088 1537 1115 1666 1356 1745 1438 1836 1037
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TaBrLE 3

Percentage of Refractometer Brix on 9—12--'57 to 9-—3-—'58

Ripeness index

(Y=2{3x + 49, where X & Y are refractometer and Hydrometer Briz respectively)

-~ = ! =Ty = o q
W5 sl @ . = oa .
§ 85 &, 5 s $ B 5, ff s
; a 5 u@E o 3= B §% g
s o BI_ & fizg M s ¢ B 57 Lif ¥R
5 2 393 33 &85 f: 4 4 g e &5° fg
w B a8~ g° oo O s » a5- g ow B2
s 5. ©% 8 - 2] e o SR8 o«
2 = 25 »°AR & QS 2§ mPE &
I R4 = Mo o 3 a .0 5 © ) o
> M m o & > a ?E &£
1 2 3 4 5 6 1 2”7 »7.'{ 7”¥; *—';"—'B”_d
1. 1172 138 182 200 69 13 1206 172 199 22'6 76
2. 1176 156 186 206 76 14 1213 186 187 207 90
3. 1178 132 181 191 67 156 1214 1582 179 195 78
4. 1179 160 176 191 34 16, 1215 134 181 198 68
5. 1186 182 176 191 95 17 1218 16:0 198 22-4 72
6. 1187 158 188 209 76 18 1217 184 191 21-3 71
7. 1189 130 172 187 70 19. 1218 130 11'3 96 100%
8. 1194 156 158 164 95 20. 1225 146 148 149 98
9. 1200 178 179 195 91 21 1226 148 182 200 74
10. 1022 186 189 21'0 89 22 1229 164 190 21°2 78
11. 1204 176 168 179 98 23. 1230 136 168 179 76
12. 1206 160 180 197 81 24. 1231 170 166 174 98
N.B. * Agsumed.
TaABLE 4
Statistical Data for Correlations
3 )
a o —_
) i85 F  Els:
ey [ o N
% Corrolation of « 28 E t :’S Z S IE!gre,fsm,, Vn.lues for X & ¥
“ g 2% g 29 quation 1n rogression
S 58 3 TE e cquation
LN ST om KO
7] w
1. (a) Brix & Sucrose - o

‘A’ position

in field

Block 1 21
Block 2 16
~—Do—

‘B’ position
Block 1 19
Block 2 19 -

‘992

995 +026 388 39 1'19 Y=119X-57
990 ‘035 28'3 4-0 118 Y=118X—5-9

. "029 338 3:9 1'18 Y=1'18X—5 8 X=Brix & Y=_8ucrose
994 -020 348 41 1-21 Y=121X—¢'1
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%  Correlation of

w

3, Regression
coefficient &
subtraction
factor

(1) (a) Linear

No. of data
Correlatlon

23 95

(b) Curvilinear

(2) (a) Top group

4. Regression

6 ‘992 -
(b) Middle group 9 997 -
(¢) Bottom group 8 ‘992

coefficient and
Ripeness factor

(1) All values
(2) Mid. values

(3) Lower and
extremes

20—17
12474

8—'88

coefficient
! Standard error

062 162 6'9 139 Y=139X— 78
031 317 50 153 Y=153X—110
053 187 54 16°0 Y=160X-~13'0

*23

22 3

t for *19 level of

significance

i
|
|
|
!
|
!
i
|
|
|
|
|
i
i

Regression

Regreasion
Equation

coefliciant

Values for X & Y
in regression
equation

+12-18X2

42 *3-1 57'5 Y=575X+36 X=Reg. coefficient

19 4-53 #3-5—37'8 Y=125—37 8X Y=Ripeness factor

X & Y are regression
coefficient & subtra-
ction factor for Brix-
Sucrose reg equation

‘068 14°0 3-8 153 Y=153X~11"1
Y=920—1754X

* For significance at 1%

TABLE b
Statistical Data for Brix-Sucrose Correlations in Sugarcane Varieties Studied.

o Gt
g &89 °8
s &3  2A
B nz
1. 1172 5
2. 1176 5
3. 178 5
4. 1179 5
5. 1186 5
6. 1187 5
7. 1189 4
8. 1194 4
9. 1200 5
10. 1202 5
1. 1204 5
12. 1205 5
13. 1208 5
14. 1213 3
15, 1214 5
16. 1215 5
17. 1216 5
18. 1217 5
19. 1218 4
20. 1225 5
21, 1228 5
22. 1230 5
23. 1231 5

Correlation
coefficient

095
‘019
-991
‘979
*989
998
‘996
999
999
997
997
‘994
‘985
989
971
995

Standard
error

t for 1%
levol of
rsignificanco
 Regression
coeflicient

Regression Equation
(X :Brix; Y==8ucrose,
Numeral=Subtraction

Factor. )

‘098
093
151
054
126
119
040
‘072
‘228
079
‘119
086
‘033
086
017
022
‘041
046
076
1102
087
139
‘060
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Development of Callosobruchus chinensis in Certain
Vegetable Seeds’

by
B. K. SRIVASTAVA? and 8. K. BHATIA
Division of Entomology,
Indian Agricultural Research Institute, New Delhi—12.

Introduction: Unlike other insects associated with stored
grains and seeds, the pulse beetle, Callosobruchus chinensis is rather
specific in its food habits. The natural hosts of this species have
been listed by Chittenden (1898), Lefroy (1909), Fletcher (1914), Rao
(1917), Fletcher and Ghosh (1919), Black (1922), Ghosh (1937) and
Pruthi and Singh (1950). In India it has been found to feed only on
a particular group of host seeds belonging to the Natural Order
Leguminosae. During surveys of insect pests of vegetable seeds in
stores and certification of the vegetable seed samples, this pest has
been intercepted from almost every kind of the important leguminous
vegetable seeds. It was observed that this beetle laid eggs freely in
all such seeds but its further development in these seeds was not
uniform, which was also noticed by Ghosh (1937). In some, it
developed very fast while in others it could hardly subsist and even
died without entering the sced.

These general observations led us to investigate the ability of
this beetle to reproduce in and damage the different host seeds.
This information will facilitate fixing entomological standards for
the seeds which are being sold in the market. Certain seeds may be
declared infested on account of the presence of bruchid eggs on them
but due to the negative food value or the unfavourable physical make
up, the pest may not be able to injure them. This information will

further help in understanding the numerical increase of this pest in

different hosts in stores. Moreover, not much is known regarding

the effect of the various foods on the development of this bruchid
which is one of the most serious pests of legumes in stores. lence,
this paper will also serve as a preliminary scientific report on tho

relative food value of some of the important vegetable legumes to
this insect.

1. Paper read at tho 45th Indian Scienco Cougress 1958.
2. Now Hoad of the Dopartmont of Agricultural Zoology and Jintomology,
Rajasthan Collego of Agriculture, Udaipur.
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Material and Method : Jxperiments were chdu('tcd_ during June
to August, 1957, at room temperature using single pafr culture of
Callosobruchus chinensis bred on cowpea (Pusa Barsati), where the
average developuent period from egg to a‘dult staged v\;las 1;abou;
95 days. The insect was recared on t.he following recorded hosts an
their effect on the development of this heetle was observed.

Seed v, Moisture

Canavalia gladita (Sword bean) 10-2

Dolichos lablab (Hyacinth bean) 113

Vigna sinensus (Cowpea, K 700) 111(?3’

’ ” (Desi)

., L (K 397) 11-2

. ' (Pusa Barsati) 11'5

Cyamopsis tetragonoloba (Cluster bean) 1(())2
Vicia faba (Broad bean)

Phaseolus vulgaris (Kidney bean. red) 10°7

» (Kidney bean, Desi) 111

,,’, ’ ( » Stringless) 11-2

Cicer arietinum (Chick pea) 10'5

Pisum sativum (Garden pea) 11:4

Glycine max (30 bean) 11-8

The moisture content of the seed was determined by t.;he
usual oven method. Twenty-five grams of seeds from each' km(,l’
were sorted free from bruchid eggs on them and placed in 6
petri-dishes. Twenty pairs of newly emerged adults (24 hours
emergence) were then introduced in e'ach seed lot: The next day
(after 24 hours) the number of eggs laid on each kind of seed Wer?’
counted and the seeds bearing eggs were transferred to 4
petri-dishes. The effect of the different seeds on the developmem-j of
the pest was judged by the time taken by the eggs to develop into
adults. The real growth period is from the hat'chmg of the eggs to
the formation of pupae but as the larvae bore dlree.tly. from the egg-
shell to the seed and the pupation also takes place inside the Sfaed, it
is ordinarily not possible to fix the exact df'lte eithfar. fo.r hatching of
the eggs or the pupation of the larvae without 1.njur1ng them. In
order to overcome this difficulty the growth period was calculated
from the date of laying of eggs to the date of the emergence of
adults. The eggs were kept under observation for two months and
the emergence of adults in each seed lot was regularly noted.
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Results: The results are tabulated in the accompanying table
where the percentage of eggs becoming adults is given together with
the average time taken to complete the devolopment. The growth
index was calculated as worked out by Singh and Pant (1955) in their
nutritional studies of the Khapra beetle. In this experiment this
was obtained by dividing the percentage of eggs becoming adults
with the average time taken to complete the development. The

greater the value of the index figure the better suited was the seed
for the growth of the insect.

TaBLE 1

Rate of development of Callosobruchus chinensis in different
vegetable seeds.

% eggs

: Range Growth
Seed bzc(;)lxllllégg in d a,gys Average index
Sword bean 0 — —  Alllarvae died
Hyacinth bean 0 — — do.
Cowpea K 700 93-8 22—30 264 36

. Pusa Barsati 959 21—30 252 3-8

' K 397 990 21-31 256 39

. Desi 984 21—31 26-3 37
Cluster bean 0 - —  Alllarvac died

before
entering seed
Broad bean 27 26—28 270 0.1
Kidney bean (red kidney) 0 — — All larvae died

. »  (Stringless) 0 — —_ do.

. »  (Desi) 0 — — do.
Chick pea 100 21—32 274 36
Garden pea, 333 21—42 328 1-0
Soy bean 0 — —  Alllarvae died

It can be seen that the emergence of adults took placo only in
cowpea, broad bean, chick pea and garden pea. The newly hatched
larvae were unable to penetrate the seed coat in cluster bean and
died within the egg -shell. In sword bean, hyacinth bean, kidney
bean and soy bean the larvae entered the seed upto a pin - point but

all were found dead when seeds were dissected out at the end of the

test. Among the susceptible seeds the development was very fast in
cowpeas and chick pea where 933 - 1007

=& 76 successful emergence took
place within an average development period of 252 to 27-4 days.
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The growth indices were higher which shows that these seeds 1&re
ideally suitable hosts for this beetle. The rate of grow'tl:/ wasd stch
in garden pea where the emergence was as lo.w as 33 3,(1) an tle
development period was also lengthened to bring d.own .txe growth
index value. Broad bean proved worst as regards its su‘l)fjainhby .a;
a host of this insect. The adult ‘emergence was only 2'7% whic
rosulted in a very inferior growth in broad bean.

Summary : Experiments were condu.cted at room temperature
during Junc - August 1957 using single.palr culture. of C'alloso{n"uchu,;
chinensis bred on cowpea (Pusa barsati) to determm‘e the ability od
this beetle to rcproduce in and damage the different recox'q:h
vegetable host seeds. The determination was based on the grow
index which was calculated by dividing the percentage of eghgs
becoming adults with the average time taken to complete this
development.

The results showed that in sword bean ( Canava,lig gladiata),
hyacinth bean ( Dolichos tablab),'clu.ster bean (Cyamopsis t'etmgmf.o-
loba), kidney bean (Phaseolus vulgaris) and soy bean (Glycine brlnaJ;)
the insect could not live. The newly hatched. larv'ae .were una eh ;)l
penetrate the seed coat in cluster bean and died within .the egg - s ed
and, in the remaining seeds, they penetrated up t.o a pin - point an
died without any further developmgnt. N'ormal life (?ycle was gone
through in cowpea (Vigna sinensis), chick pea (C.w'er araetmu’n‘z),
garden pea (Pisum sativum) and br(}ad bean (Vwm. faba). The
growth was very fast in cowpea and chick pea but slow in garden pea.
Broad bean proved unsuitable where' the rate of growth and the
survival of the insect was very unsatisfactory.

Acknowledgment: The work was carried out .in the Division 91‘
Entomology, Indian Agricultural Research Institute, New Delhi,
under the Seed Testing Project. We gratefully acknowledge the help
and oncouragement given by Dr. E. S Nar.ayagan, M. A., Ph. .
(Lond.), . I. C. during the course of the investigations.
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Rainfall: The noteworthy rainfalls and the zonal raiufalls for the month
ainkall:

{Ueather Review — for September, 1958. aro furnished below :

Noteworthy rainfalls

RAINFALL DATA (1N INCHES) Rainfall
S Name of place in incl
) Total Doparture | Total since z Date In inches
Division | Station rainfall for from  [lst January )
. _ . ‘hemouth| mormal | 193 B 19—9—1958 Salem 2'6
| Mad B 13°8 2. 23—9—1958 Vellore 16
North ' Madras (Meenambakkam) 18 — 29 3 . iy 44
[ Tirurkuppam® e .. 1'6 — 40 164 3. 23—9—~1058 Cuddaloro
| Vellore .. .. 46 — 93 22‘:") —
; Gudiyatham®* ce e 58 + 04 | 223 Zonal rainfall (ininches)
East Coast ‘éPalur‘ . . 19 — 27 | 139 infall for Departure Remarka.
Tindivanam® .. ool 2-8 — 24 144 Name of Zone SeRfial::)l[:er, 1958 from normal
Cuddalore .. .. 53 + 01 18 6 7 p e S —
! Nagapattinam . . 06 — 27 65 e e - 09 Far below normal
Aduthurai* . .. 18 — 32 } 14 North 34 —
' Pattukkottai* .. .. 06 —_— 28 178 East Coasb 9:2 — 23 ’s
| as
5 . — 1 Below normal
Contral | Salem .. .. 45 — 16 | 256 Central 23 1-0 © .
| Coimbatoro (A. M. 0.)% .. 12 — 01 | 120 10 — 10 Far below norma
ngimbqtore . .. oot 10 — 06 12°8 South 8 — 12 Below normal
. Tiruchirapalli .. J\ 23 — 17 140 Hille 3
South \ Mathurai ,e ool 12 — 35 | 139
i Pamban o .l Nl — Il 108 i 1 Meteorology Section, K. V.
| Koilpatti* R - T o L ﬁf:;lce‘?tl‘%;id Post, Coimbatore-3. C.B. M, M. V.J. & A
‘Palayamcottai o .. 07 po— 05 0 131 14th October, 1958,
| Ambasamudram® . . 03 ! — 10 | 196
Nagercoil* .. oo 08 — 13 } 288
!
Hills I Kodaikanal . 3-8 l — 35 | 361
| Coonoor* .. oo 2°8 — 06 | 380 ( I )
Ootacamund® e . 31 | — 04 365 i holam (Jowar
“Nanjauad‘ ve e ; 55 ’ — 01 [ 492 Smut in C
! , | ‘
l % \ l Easy Method of Seed -~ Treatment
! 1 _—
| { | |
‘i ’ / ! This rabi socason, moro farmers will be treating thoeir cholam seed
: with sulbhur before sowing as & measuro against the control of tho smut
Note.~ * Moteorological Stations of tho Madras Agricultural Dopartmont, digease.

Rain or thundershowers occurred locally at a fow places in Madras State
during tho month of Septembor 1938 excopt for tho ten days whon weather was
mainly dry throughout the State.

Rainfall occurrod locally on 1—9—1958 and 2—9—1938 in intorior Madras
Btate. Therafter maiuly dry woathor prevailed in Tamilnad from 3—9-—1938 to
12—9—1958 except for the localised rainfall that occurred on 4th, 7th and 10th of
September, 1938, On 13—9—1958 rainfall oceurred at g fow places in North Madras
State. Rain or showers occurred locally for throe days from I{~9--1958, while
on 17—9—1958 rain or showers had been fairly widesproad in Madras Stats due to
the development of an uppor air trough off tho Kerala coast on tho same day.
From 18—9--1958 onwards to tho end of the month, rain or thundershowers
occurred at a fow places in Madras Stato, though mainly dry woeather provailod
on 21—9-—1958, 26—9—1958 and 26—9—1958,

State Governments have taken necessary steps to popularize this
method of seed - treatment among farmers as a stop towards grater cholam
yields.

The smut digease, when it appears on the crop, causes a reduction
in cholam yield. S8ince the disease is carried by seed, treating the seed with
sulphur powdeor is a sure away of getting over it.

An ounce of finely ground sulphur is sufficient to treat 13 pounds of
sood cholam needed for sowing an acre. Treating this quantity of sced will
cost but four Naye Paiso.

The seed can be put in a chattie or ghara or & metalic drum with a
tight-fitting lid, the sulphur added and the container shaken for three to

-

four minutes.
I.C. A R, Farma News Reclease,



Departmental Notifications

Gazetted Officers—Madras Agricultural Department.
Postings and Transfers during the month of October 1958.

Name and designation

Sri K. Lingannan

»» T.8. Fransis, Joint Director of
Agriculture (Extension) Office
of the Director of Agriculture,
Madras

,» K. M. Sundaram, D. A. O.,
Chinglepet

» V. Venkatasubramaniam, Seed
Dev. Officer, Tanjore

»» D.John Durairaj, Asst. Agrl.
Chemist, Sugarcane Research
Station, Cuddalore

,» C. 8. Sridaran

» V.K. Appaji, Sugarcane
Specialist, Sugarcane Research
Station, Cuddalore,

+» N. Sankaranarayana Reddy,
A A E.

,» N. Srinivasalu, Asst. in Oilseeds

» R, Krishnamurthi, D. A, 0.,
Madurai

+» K. Sriraman, Seed Dev., Officor
Madras ,

,» V.D. Guruswami Raja, Asst. in
Cotton

»» T.8.8ivasubramaniam, Seed
Dev. Officer, Coimbatore

s» T.8. Dakshinamurthi, D. A, O
Villupuram N

» T. V., Swaminathan, Admini-
strative Officer, Cantral Office
Agricultural College and '
Rosearch Institute, Coimbatoro

“y

Transferred or posted to

Posted as Asst. Agrl. Engineer, ( Hoad
quarters ) Madras

Lxtension of earned loave for 8 days from
20—9—'58 to 27—9—'58 with pormission
to suffix the holiday on 28—9—'58 subject
to eligibility

Transferrod as Seed Development Officer,
Tanjoro

Transforred as Dt. Agrl. Officer, Chinglopot

Appointed temporarily as Reader in Soil
Science, in the Regional Post - Graduate
Rescarch Institute, Coimbatore

Posted as Deputy Diroctor (Drilling)

Leave on avorage pay for 2 months from
9—10-—"58

Extension of earnod loave for 4 days
from 28—9—'58

Reappointed tomporarily as Assistant
Oilgoods Specialist, Pollachi

Leave on avorage pay for 4 months

Leave on average pay for 2¢ days from
23—10—"58

Ap‘poir.\md tomporarily as Aesistant Cotton
Specialist,. (K. 2 and Co.4 combined
Scheme) Koilpatti

Traneferred as District Agricultural Officer,
Villupuram

Tmn‘sferred ag Seed Dovelopment Officor,
Coimbatore

L
efave on average pay on medical cortificate
or 4 months from date of rolief
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Upper Subordinate -~ Agricultural Department
Postings and Transfers during the month of October 1958.

Name and designation

Sri A. Narayanan, Asst. in Cotton,
Tiruchengode

N. Tulasi Rao, Asst. in Cotton,
Avanashi

V. Krishnamoorthy, Cane Asst.,
Vadapathimangalam

K. V. Danial, Bpecial Agricultural
Demonstrator, (Sugarcane)
Kallakuruchi

,» K.N. Srikanta Iyer

,s C. Ranganathan, Extension Officer
for Agriculture, Radhapuram

V. Subbiah Thevar

S. Madhava Rao, Asst. in Botany,
Botanical Gardens, Coimbatore

,» M. Dinakaran, Special
Agricultural Demonstrator,
(Sugrecane) Kulitalai

A. Mahaboob Alikhan,
Farm Manager, Central Farm,
Coimbatore

,, C. K. Rajagopal

»”
”

”

"

s B Venkatachalam

w Ve Subramaniam

,» J.Clement Moses

,» V.Sadagopan, Special
Agricultural Demonstrator,
(Sugarcane) Cuddalore

,, P. N. Sundar Rao

Kumari Mary Clara, Asst. in
Paddy, Agricultural College,
Coimbatore

.« J. K. Mathew

K. Kuppuswamy, Extension
Officer for Agriculture,
Tiruppathur, N. A. Dt.

K N. Padmanabha Nambisan,
Fruit Asst., Banana Resoarch
Station, Aduthurai

,» N.V.Raman

”

,, S.V.Madhavan Nayar

Transferred or posted to

Transferred as Asst. in cotton, Karuganni
scheme, Koilpatti

Transforred as Asst. in Cotton, Agricultural
Research Station, Bhavanisagar.

Transferred aa Agronomy Asst. Sugarcane
Sub-station, Kulithalai

do. do. (2nd post)

do. do. (3rd post)

Extension Officer for Agrl. Karungulam
Block at Seithungaualiur, Tinnevelly Dt.

Extension Officer for Agri., Radhapuram

Assistant Lecturer in Botany, Agricultural
College, Coimbatore

Asgst. Lecturer in Botany, Agril. College,
Coimbatore

Agsistant in Botany, Botanical Gardens,
Coimbatore

Aset. in Chemistry, Agricultural College,
Coimbatore

do. do. do.

Posted aa Asst. in Chomistry, Ghee Grading
Laboratory, Coimbatore

Posted as Asst. in Chemistry, Agricultural
College, Coimbatore

Resigned from 7—8—'58 forenoon

Posted as Asst. in Chemistry, Agricultural
College, Coimbatore

Transferred as Asst. in Cotton, Agricultural
College, Coimbatore

Posted as Asst. in Fruits, Fruit Research
Station, Periakulam

Posted as Extension Officer, for Agriculture,
Moolanur

Transferred as Assistant in Fruits, Fruit
Research Station, Periakulam

Posted as Assistant in Fruits, Model
Orchard cum Nursery, Madurai, on the
expiry of his leave on 18—10—58, A. N

Appointed as Special Agricultural Demon-
strator, (Sugarcane) Kallakurichy




Crop and Trade Reports

- . » . \
mestan:[v;:;aMqul'st and Preliminary Report-1958 —'59: The area sown with
st it adras State upt? 26—6 —1958 is ostimatod at 750 acros. Comparod
o b rea of 6.10 acres estimated for the corresponding poriod of tho provious
o acresscallscu:;:t;;irea:f l;iy 23'0 per cent. Compared with the average area of

or the five years ending with 1957—58, i i
X ' - 58, it shows an increase b
A7r£):: cc(a‘nt.. l')l‘he aroa tlastnm_ated is the same as that for 'tho last year in NOI‘tﬁ
eaum;te:;)n.n atore, Tlrucylrapalli and Tanjore District. A docroase in area is
cotimated 1tnl;éxe Madurai D.ist,ricb while in Tirunelveli district, the area is
S mate : e }?ores. The yiold per acre is expected to be normal in Tanjore
Moriet :ndsTls.utl}; bilzytnormal in North Arcot, Coimbatore Tiruchirapalli
nelveli districts. The seasonal factor for th ' :
b e State as a whole
,::,I;)l:.i (;l;tt;:; (:)8 per cent as agramat 99 per cont estimated for the corresponding
revious year. The total yield works out t

or . t ut to 1390 bales of 400 lbs. of
c;;(;jsfi‘;z;: gomp.arded :“t: the yield of 1130 bales of 400 Ibs. estimated for the

ing period of the previoue year, it sh i
Compirod et v e & . , owa an increase of 23'0 per cent.

: ge yield of 1270 bales of 400 1b

proceding five years, it shows an increase of 9'4 per cent " celeslated for the

Pepper First Forecast - Report —1958—'59; The a
:;o;)z;x;;to 25—1—;?5—'08 in' the dist'ric.ts of the Nilgiris and Kany;::')nl::rdiorist};ztirr)::zsz(;
ot o ;re:r::tgm tlaclrt;s mlthe Nilgiris fiistrict and 350 in Kanyakumari district).
e | ated c')r't 10 cor.respondmg period of the previous year was 410 acres
50 acres in the Nilgiris district and 260 acres in Kanyakumari distri
present estimate i8 an incroase by 280 over last years estimate irict) endthe

The condition of the crop i .
districts. P 18 roported to be satisfactory in both of the

Ginger First Report-1958 —'59

' inge —_ : The area under ginger ecro -8-*

;x;rbho déstncts of Madural, the Nilgiris and Kanyakumarigis ostli):eﬁz(zlm:.tus—‘)gg
8. on'lpared wnt}.) the area of 850 acres cstimated for the correspondi :

of the previous year, it shows an increase of 59 per cent ponding period

An i . . . .
1 1nCreasos in area is estimated in the districts of Madurai and the Nilgiris

and a decrease in the district of K i
anyak iti .
to be satisfactory. yakumari. The condition of the crop is stated
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 DISTRICTS
SOUTH ARCOT, NORTH ARCOT . »,GINGELLY
COTTON

COIMBATORE .
RAMANATHAPURAM £~ -
TIRUNELVEL!

&

A FACTUAL REC
oR REGUIATED MARKETS

Review of Market Cenditions of Commercial Crops in the
Notified Areas for the Month of September, 1858. L.

-

Cotton: In this section lint : Candy of 784 Ibs. R g
Kapas: Pothi of 280 lbs.
Tirupur : Coimbatore District : Season: There was a rainfail of

Sowings of Cambodia is in progress n

350 em. during the month.
ng of Karunganni would take

Avanashi and Palladam areas and sowi
place in the coming week.

Arrivals and transactions: During the month the harvest started
ng balance of 10473 candies of Cambodia and 2304 candies
of Karunganni limt. The main arrivals, continued to be received from
Soutll Arcot, Salem and Pondichery into the Tirupur market during the
montl, were 16980 candies of Cambodia and 3762 candies of Karunganni
lint to which were added 1972 candies of Cambodia and 316 candies of
Karunganni loeally ginned. Despatches from Tirupur accounted for 7931
of Cambodia and 1487 candies of Karunganni lint which were sent
to Madras, Tanjore, Salem, and Dindigul and to places in Bombay, Kerala
and Andhra Pradesh States. At the end of the month there was a closing
wock of 9049 candies of Cambodia and 2275 candies of Karunganni liat.

with an openi

candios

Kapas: During the month the kapas market started with an
ning balance of 29449 pothis of Cambodia and 5026 pothis of
Karunganni kapas. The total arrivals into the Tiruppur Market during
the month were 47242 pothis of Cambodia and 8849 pothis of Karunganni
kapas. The disposals during the period were 30901 pothis of Cambodia
and 6596 pothis of Karunganni kapas, in the market area of Tirupur,
At the end of the month there was a closing stock of 16341 pothis of
Cambodia and 2253 pothis of Karunganni kapas.

()1)(}

TOBACCO

¥

A

\.
M

A\
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, PrzceS.- There was a moderate demand for all types of cotfon.
The price ranges were as follows : )

Lint Kapas
(per candy of 784 bs). ¢ i
‘ ' 8). (per pothi of 280 Ih).
Cambodia superier quality  Rs. 900—98} Rsp 14; 150 )
J . average " Rs. 810870 Rs. 120—130
Karunganni superior . Rs. 850 Rs l;7

Rama istri
nathapuram District:  Season: Good rains were reported

d“llng the month &Ild the same we (] belle 1C1 l f() the SOwW Y 1)‘ ]\.U“n
r
f & r
. nl&S

ihe Tllrrlzval{s and transactions: The following were opening sfocks,
‘erna. 8, dlspogals‘and closing stocks of kapas and lint in important
markets in the district during the month. |

Name of' Opening Kfzpas n pothis of 280 Ibs : _
market stock Arrivals Total Disposals lCl;Nn':
g’irudhunagar -« 1,000 3,200 4,200 3,700 " 'Sl(;)u
Rz;t‘;ural 4,150 41,50 4:150
Japalayam ‘51,9\()}{&_\7”17&,500 19,500 18,000 1,500
Total ... 6,000 2L850 27,850 25850 2,000
X"irudhunagar 315 ng.;(:n Candz;‘z‘;f i st(;(i"
;:;t.;uz;ll.l 50 495 545 50; 3(;:))
Japalayam . 73,0.,\,.,,_ 1,400 2,130 1,200 930
Total ... 1,095 2545 3640 2370 1070

Prices: The followin
. were th i s ¢ i
seeds in the distriet during tﬁe monthe priccs of cotton s vt o
Kapas in pothi of 280 1bs.

Karunganni
» b
ns. 89— 9y

Tinny Karunganni
Tinny ::‘5 Z(-)l—~ 88
Uganda Ist qualit o — 73
- ¢ Yy vee ]{Q 1433 15
5 2nd 5. Lso-—158
A oo Rs. 100195
” <« Rs. 58— 8o

Lint in ¢
. “ and), .
Karungunni Y of T8+ lbs.

R R > O .
Tinny Karunganni 8. T06— 746

s 650— 650

Tinny
Uganda Certified ]l{)s 14?:('.-~ 636
5 uncertified R: 1;;1(4.,;)1.590
B =26,
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( In this section kernels are in candy of 531lbs and
pods in tons ).

South Arcot District: 'The arrivals of kernels in regulated Market
Yards were 5587 tons during the month. A quantity of 3075 tons were
disposed by Millers and 589 tons by Traders 257 tons were consumed by
chekers. A quantity of 1484 tons were despatched to other districts like
Tanjore, Madras, Tiruchy, Coimbatore, Salem and Pondichery

Groundnut :

Prices: The average prices that prevailed at the several markets
varicd from Rs. 176-43 to Rs. 187.41 per candy of 531 Ibs. according

to quality.

North Arcot District: Season: Rains during the month, were
scattered and fairly large almost throughout the district and the same
were helpful to standing crops.

Arrivals and Transactions :  During the month the arrivals increased.
The following were the stocks, arrivals, disposals and prices in the district.

(13512;1135 Arrivals  Disposals giij:g%
Groundnut kernels
(candy of 531 1bs.) ... 136 6475 4352 2259
Groundnut pods (Tons) ... 1970 1275 1730 1515

Prices: The prices of groundnut and its product were on the
decrease except groundnut oil cake when compared with the last month’s

prices.

The following were the prices of groundnut and its products during
September, 1958 compared to August, 1958.

September, 1958. August, 1938.

Groundnut kernels (Cdy. of 531 1bs.) Rs. 130—167 Rs. 165—183
Groundnut pods (Bag. of 80 Ib.) Rs.  15—17 Rs. 13— 19
Groundnut oil {Cdy. of 500 lbs.) Rs. 328340 Rs. 300—342

Groundnut eake  (Md. of 82 2,7 1b.) Rs. S—9-25 Rs. 9— 11

Ramanathapuram District : Arrivals and Transactions: The arrivals
of groundnut kernels were on the increase. The groundnut marker was

active and brisk during the month,

The following were the arrivals and disposals of the groundnut

kernels in Virndhunagar Market during September, 1958,

Opening o . 1 Closing
stock Receipt  Disposals ek
Kernels (in edy, of 531 1hs.) Nil. 4600 A6i0) GUo
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Prices Thff following were the price range that prevailed for pods,
kernels and oil during Septembor, 1958 compared to that of August, 1958,

S(‘pt(\lnbcl‘, 1058, Allgllﬂt, 1958

Groundnut pods (Bag. of 80 1bs). Rs. ve 18--20
»” kernels (edy. of 531 lbs). s, 1751953 ]{:q. 172—185

” 0‘} (edy. of 500 Ibs). L. 3258350 R, 300—330
” oil cake (N.[dS’ of 82 2/"7 ”)S). s, 10:83-12-32 RBs. (-)80*“1—,-00

Gingelly : (In this section bayg is 163 1hx).

South Arcot District : i
e D ]c tDlSlrLCt.‘ Arrivals of gingelly seeds amounted  to 2831
; us. gposals were mainly to chekkus and they consumed about 625
ags.  Despatehes to other distriets « ,
districts accounted for 1378 bages.

The average prices
8 per bag of 168 1bs. varie . 2 0
to 68.00 according to quality. - 18 1bs. varied from Rs. 6240

Tebacco: (In this scction tobacco is in candies of 500 Ihs),

Coimbatore District : : .
istrict : Arrivals and Transactions: At the end of the

mont

75;();)(,}:;(11?(1:-2;0}})10“8 there was a stock of 16305 candies of chewing and
C‘md;es Oef. Ch(f:roeortoott‘, t)obacco. About 49335 candics of chewing and 400
‘ v y obacco were cxported to South Arcot, ¥
1o . . ’ ‘ rcot, Madural,
S;'k:m,_T;\rluynelvell and North Arcot districts of Madras State and t0
places in Mysore, Bombay, Kerala and Andhra Pradesh.

Prices: . .
There was some improvement in the off take of tobaccO

in exporting centres in Kerala State
The price ranges were as follows :

Prices in Rs. per candy of 500 1hs.

Variety 1 G
o rade 1L Grade B
1. Chewing tobacco (Sun-cured) : - i e

(F{)) g:;nampélayam 400—480 275.--350 150—250

) er varieties 260—320 190—250 100—180
2. Cheroot varieties :

Sun-cured grown in

hrod? and Bhavani taluks 250—320 200 —250 150—140
3. Chewing tobacco :

Pit cdur‘ed grown in Palladam

and Sulur areas. 240330 180—230 80—140

Cardamom : ; .
arrivals of Cardmmfgwas and transactions: During the month the
« > « « .

Exports to other Stat de“ ]thc assembling  markets were heavy.
: ates like Bombe e i s T
arrivals of Cardamom at Bodinai vy were in large quantities. The
taluk were mainly f odinaickanoor and other centres in Perinkulam
Pattiveerampatti y from the crop in Kerala State.  The arrivals at

attl were ma,ln]y from tl . > als
L : . . 1¢ Crop 1n Lh r cor Palant ills
(Thandikudi Hills) of Madurai district ! ¢ lower Palani hill
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. Ivrs ‘ 33 N A1t : ard: .
The estimated arrivals and stock positions of cardamom during

September, 19568 were a8 ltgl‘emlder:
Quantity in lbs.

Istimuated loging

Name of centres. I:\‘rtllxx?l\ltfd Despatches. 1)%\11:\”::
1. Bodinaickanur ... 3,95,000 3,75,000 39,000
2. 'Thevaram ... 30,000 28,000 3,000
3. Pannaipuram ... 30,000 21,000 10,000
4. Kombai ... 15,000 10,000 6,000
5. Uthamapalayam . 10,000 8,500 2,000
6. Cumbum .. 75,000 58,000 25,000
7. Gudaloor ... 15,000 12,500 3,000
8. Pattiveeranpatti e D4,000 52,300 7,000
9. Virudhunagar . 45,000 48 18,000
6,69,000 5,653,548 1,13,000

Prices: The minimum and maximum prices of Cardamwom that
ruled during September, 1958 for different trade qualities were us detailed
below :

Prices in Rs. nP. per (b.

Bodinaickanoor, Thevaram etc.

Trade Varieties:

(1) Green (bulk) Rs. 8.60 to 9.98
"(2) Green (extra bulk) y 9.12 to 12.23
(3) Splits o 6.20 to 8.73
(4) Lights ’ 6.80 to 8.5
(5) Sceds ; 9.14 to 10.90
Pattiveeranpatti:
1 Sundried: ‘
(1) Superior and bold » ?.9() tvo 1829
(2) Medium and bulk » .).2'; tto Q'Oé
(3) Inferior . 8.63 to Y.

11 Store Green:

1 Superior and bold

(2) Medium and bulk

3) Inferior

(4) Splits

(5) Lights

(6) Sceds
Virudhunagar :

(1) Green bulk

(2) Creen (extra bulk)

(3) Bold qualities

(4) Shipment

) Sceds

. 10.16 to 10.93
9.39 to 10.18
8.06 to 9.3
7.99 to 9.02

... 3.60to 8.19

. 11.00 to 12.02

.. 97510

... 10.00 to 10.50
. 10.75

... 9.00to 9.25

... 1200 to 12.25
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Review of Administrzttive Activities of Market Committees
during September, 1958.

General : The Market € ittee 5
(Jomm_ittce, North Arcot 1\1&1‘1{2;)“(1,‘,;1111‘\::1(1':1-(,)f South Arcot, - Market
Committee, Tiruchimpulli Market 7 i
during the month, ¢
Tirunelveli ¢
Court.

. and Coimbatore Market
The Market ('OIS:)I'”JI.M\". continued to  function
ould not funecti ‘1 ’ nittees of Ramanathapuram and

ion due to the appeal pending with Supreme

Enforcemeat: The pro i i
. : rress of licensing b y 'k i
dl_lllng the month were as follows : # by the Market: Comumittecs

Name of the Market i
> Market Section 5 Seoti i
oo i;c ion )B(l) .S;(,tmn 5](3) Weighmen
: . B A B
South Arcot Market
arket 126 202 5 3
Commite 7 89 1459 82 1354
North Arcot Market 3
a 161 128 5
Committee a0 1055 % o9
Coimbatore Market
i 't 119 123
Comritt 4 84 983 2 561

11; = ifcvnccs issued during the month,
= Lieences issue 7
enees issucd up to the end of this month

Commiltv;ltiztm:i; lAldSP(‘Ciail Committee of the South Arcot Market

, as held on 17—9--1958 Ei (

. i i—t 58. tight members attende >

xiiz‘_ng: %9 subjects were disposed of at the meceting e e
etings in other Market Committecs during the montb

There were no
h under report.

Quality Analysis: Nil.

Quality Competition: Nil.

THE MADRAS AGRICULTURAL STUDENTS’ UNION.

ion of the students, past and present, of the Madras
f the officers of the Madras Agricultural Department,
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THE MADRAS AGRICULTURAL JOURNAL

A Premier Agricultural Montbly in India

This is an associat
Agricultural Collego, and o

Editorial Board:
T. Natarajan, B. A., B.SC., (Ag.)
C. Balasubramania Mudaliar, B. A., B. 8¢., (Ag.)
C. V. Govindaswamy, B.8c., (ag.),

Assoc. L. A. R. L., D. P. P, (Bristol).

A. Maharajn, (Editor, Tatler)
K. S. Sundaresan, (Club Secretary)

A monthly journal in English devoted to the study and development of
Agricultural Science ; contains articles of scienltiﬁc as well as of. general intereat
written in popular language. Reviews of agricultural publications and extracts

from various Journals —both Indian and foreign form a special feature. Commands
a wide circulation and is thersfore an excellent medium for advertisements.

V. Subbiah, B\ 8¢, (ag.)
@. Tulasidas, B.sc., B SC., (ag.)

Dr. S. K. David, rh. D.

Rates of Subscription
Journal supplied free to

Annual subscription rates for others:
6—0—0, Foreign Iks. 7—0—0, Single number Re. 0—8—0.

Membeors, Associates and Patrons of the Union.

india and Ceylon Rs.

Rates of Advertisement: )
For single ingertion:

Rs. A. P,
For full page .. . 20 0 0
For half page .. .. 10 0 0
Y¥or quarter page .. 5 0 0

Inside cover pages 25 percent extra.
Outside cover pages B0 percent oxtra.
Preparation of blocks unless supplied by advertisers, charged extra.
N. B:— All advertisements are subject to the approval of the M. A. U.
Managing Committce before insertion. The charges are payable
strictly in advanco.

Contributions to the Journal:

Oontributions on Agricultural Science, eubjects of agricultural interest or
pertaining to rural economics and co-operation will be accepted for publication.
subject to approval by the Kditorial Board. Correspondence and queries on
sgricultural and allied subjects are invited. Manuscripts should be sent cloarly
typed on one side of the paper only. The manuscripts should not ordinarily
exceed 8 typed pagos, including tables and figures. ¢

Twenty-five copies of reprints of contributions will be presented to authors.
Ezxira copies and printed covers for reprints, if required, can be supplied at actual
cost if intimation is given when the manuseript is prosented. Contributors will
be charged half the actual cost of block-making (non-members),

N. B.— The Editorial Board does not hold stself responsible for the opinions

expreased by the contributors.

All communications should be addressed to:

The Secretary, M. A. S. Union,
Lawley Road P. 0., Coimbatore. -



SUOHET YuKTSHTULS BTVF D,
TN, @&crear-600 008.

& 61 6 6T & T 6T .
Cr. ¥y L1, ereud :

PTLTLY TB@ww wpnAu | B Twu
Brer, Brer. Birer. BT ol .
(1) (2) (1) 1(2)

'

S.F. 259A-6— 1,00,000—30-1-84-

Edited and published by Dr. K. Remekrishnan, 5. sc. (Hona.), 7h Dos {OF
?rhe Mat.iraa Agricultural Students’ Union and printed by A. Subramaniam, 8¢
he Coimbatore Co-operative Printing Works, Ltd., Coimbatore.



	94816_Page_01
	94816_Page_02
	94816_Page_03
	94816_Page_04
	94816_Page_05
	94816_Page_06
	94816_Page_07
	94816_Page_08
	94816_Page_09
	94816_Page_10
	94816_Page_11
	94816_Page_12
	94816_Page_13
	94816_Page_14
	94816_Page_15
	94816_Page_16
	94816_Page_17
	94816_Page_18
	94816_Page_19
	94816_Page_20
	94816_Page_21

