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Economic Life of South Arcot District

Sex V. G. RamaxnisaNa Arvar, M. A,

THE DISTRICT AND ITS INHABITANTS.

General features. The district of South Arcot is situated in the
south-east coast of the province of Madras. The district gets its name
from the faot that originally - from its cession to the East India
Company in 1801-it consisted of that portion of the mighty subah of
Arcot which lay to the scuth of the river Palar. It is bounded on the
east by the sea, on the north by Chingleput and North Arcot, on the
west by Salem and on the south by Tanjore -and Trichinopoly. The
southern boundary follows for the greater part of its length the course
of the two rivers - the Vellar which divides it from Trichinopoly and
the Coleroon whioh separates it from Tanjore.

The district is for the most part an opeu flat plain sloping gently
from the west to the sea on the east The only hills are the Kalrayans
on the south - western border, the group of rocky bheights which lie
gouth - west of Gingee known commeonly as the Gingee hills and the
two low plateaun of red ground, one of small dimensiona near
Pondicherry, and the other of some length rupning from Cuddalore to .
Vriddachalam and these have but slight effect upon the economic
condition of the country. In the eastern part of the Tindivanam taluk
pear the soa, there is a swamp about 3] square miles in extent unfit for
any economic purpose and known as Kalivels.

There are uo well - marked natural divisions. The alluvial valleys
of the Ponunayar and the Gadilam rivers in the centre of the district
and of the Vellar and the Coleroon in the south of it differ in their soil
from the country on either side of them. The sea - shore of the district
is usually fringed with a belt of blown sand of varying width. Several
lagoons are common along the esst coast dus to the antagonisms
between the sand - laden ourrents of the sea and the waters of the
rivers endeavouring to find an outlet to the sea e. g. Markanam
back - waters and the salt pans. The rivers of the distriot drain to
the east into the Bay of Bengal and they flow in almost parallel
courses. The principal river of the district is the Ponnaiyar whioch has
a course of 76 miles across it from west to east. The river runs ina
sandy bed with low banke, The Gadilam has & course of 59 miles in
length in the district. The Veliar has a course of 82 miles and 8
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The amount of emigration which takes place from the district to
adjoining areas within and without the Presidency is diffioult to
estimate. The official figures of emigration do not afford any useful
information regarding the extent to which the people of South Arcot
went to foreign lands, as they do mnot exhibit the distriots to which
those who leave the country belong, but only the port from which
they embark. Apparently the South Arcot emigrant goes abroad
largely from Negapatam.

The prevailing vernacular language of the district is Tamil,
spoken by 878 per mille of its population, but in every 1000 of them,
93 talk Telugu,16 Hindustani and 6 Canarese. Telugu is the language
of the Komati traders, certain weaving castes, Reddis and Kamma
cultivators who are so common in the centre of the distriot.

As regards religion 94/, of the inhabitants are Hindus, nearly 3/
Mussalmans, about the same number Christians, and 17, some 5000
persons, & higher number than any other distriot except North Arcot
and South Canara, are Jains. The large majority of them nearly 4,000
are found in the l'indivanam taluk; Villupuram comes next with some
700. This district has the largest number of the depressed oclasses
(648,467 according to the census' of 1931). As regarde education,
neither the boys nor the girls are as literate as the average ia the
southern distriots as a whole. During the decade 1911-21, 17°5%;
among males and 1°3), among females were returned as literate againgt:
167 and 0'8 respectively in the previous decennium and between
1921-31, the literacy of males is 18'3 and that of feruales 1'5.

The population of the distriot is essentially agri .

land owners and tenants formed 22.0 and 1.8 mﬁ);)w&:l:lu;t\;;all”’il‘l:
against 18.9 and 4.67 respectively of the previous decade. Of the
total population of landowners and tenants taken together the
percentage of landholders was 925 against the Presidency average
of 62:5. The tenants formed 7.6% as against the Presideng

average of 375, Agricultural labourers have fallen from 14 47 iy
1911 to 11.1% in 1921 and 10°0 in 1831. Similarly the weavers hoavn
decreased from 0.8%in 1911 t0 0.3 in 1921 and 0.2in 1931 largel d o
to the decay of the indigenous industry which ig unable to o% Z wi‘:lel
European competition. There was also a fall in the number of ?non .
lenders from 889 to 478 between 191! and 1921, and to about 300°b

1931 with a farther decrease in succeeding years. v
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II

AGRICULTURE-GENERAL AGRICULTURAL POSITION

Agricultural statistios areavailable for almost the whole of all the
taluks of the distriot. If we limit our study to the agricultural

iti f the district during the last 40 years, the year 1902-03
esig (l)xen as a fair average year and the following table refleots

ma be ta ., . . - -
theygeneral agricultural position of the district at the beginning of our
period.
Percentage of area A )
by survey which is Percentage of area in village accounts.
TE T lees seni. | es|Bs
Taluk. E )5 £ | § |RE3 E38s5s 85k
z = | o mewfoF P2 | dal 85
% g [ k=] By >l ik o w0 a < 3
S |FF ¢ | 6 |EERFTE 2555 | 8| 23
i « R i [ D e
x = E § N w0 g SIU 25 | Al ET"
Chidambaram | 942 -] 45 1°3 216 26| 80| 678 459
Cuddalore 892 39 49 20 249 64 79 | 608 | 176
Kallakurichi .| 75 16 269 | ... 360 156 | 60 | 424 | 11%2
Tindivanam | 96°5 20 1.5 359 40| 78 532|159
Tirukkoyilur 93'0 2721 32} 16 364 521 6'5 | 5109|156
Villupuram 94’4 26| 26| 04 259 45 | 77 | 619 | 20’5
Vriddachalam L] 9es | 2m| 08| .. 363 | 35| 57 | 545 | 87
i
- _b
District Total .| 806 ! 26 731 05 319 672 | 70 | 549 [ 178
[

It will be seen that for every 100 acres for which figures are
available in the village accounts, 32 are forest or hill or otherwise
not available for cultivation, about 55 are cropped, 7 are ourrent
fallows and only 6 are other cultivable waste; of every 100 acres nearly
18 are irrigated. The area not available for cultivation is lowest in
the taluks of Chidambaram, Cuddalore and Villupuram and highest in
the western taluks. Cultivable waste is very rare in Chidambaram
taluk where every available acre has been brought under cultivation
while in Kallakurichi cultivable waste is most common owing to
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indifferent soil, scarcity of rainfall and lack of irrigation facilities.
Again proportion of the total area which is irrigated is highest in
Chidambaram, Cuddalore and Villupuram taluks, and lowest in
Vriddachalam.

The following statement gives in hundreds of acres partioulars of

arable, occupied and cultivated acres.
f

Total (Ryot\;var'i . .
& minor inam.) Arable. Occupied.
Taluk. Culti-
Percent- Percent- o vated
Area. age Area. age Area. | Culti- :
arable. occupied vated.
Chidambaram | 2542 77 1965 99 1958 20 1766
Cuddalore ..\ 2668 78 2094 94 1960 75 1469
Tirukkoilur .1 3556 63 2209 98 _ 2162 88 1901
Villupuram . 2892 73 2115 99 2109 83 1760
Tindivanam .| 2850 | 69 1968 96 1893 80 1508
Gingee . 2551 71 1818 83 1516 80 1220
Kallakurichi ...} 4095 €4 2639 82 2151 77 1662
Vriddachalam .| 3651 77 2817 93 2627 86 2262
e L e — u—
Total .| 24,815 71 17.625 93 16.376 83 13,555

717 of the entire area is arable, 93/ of the arable area is ocoupied
and 837 of the occupied area is cultivated. There is very little scope
for extension of occupation in Chidambaram and Villupuram taluks.
The percentage of occupied area was lowest in Kalakurichi and Gingee
taluks. The percentage of cultivated area to occupied area was
highest in Chidambaram owing to its special irrigational facilities and
lowest in Cuddalore where there is much disforested land still to be
brought under cultivation.

Eoonomio Lire oF SouTH ARCOT DistrIOT 7

The gtatus of peasant proprietors may be judged from the
subjoined figures of the rent-roll statement.

Percentage of total

Average size | Fercentage revenue paid number of pattas in
of holdings. :pattas of which assessment is
A " . [77) A [=] w 2]
Taluk Tot::)l{no g -] E 85| 2R = 3 s s 8 3 g
' ~ 8, 4% “y (%5 ¢ | = |gB37[2EiE=
holdingss! ‘; | 28 o3 c2ict 2 el LA g 4
s < g |@d8ic5| L | 5 lagglS2S0s
g s o2 ladl 21 & [F=°aB &
. £ orsoap @ 1¥8 1@ 51 @ | 1B
—_— e -~»~A(s~ e S e
Chidambaram } 57,707 3°17 }13 3; 6l 1997 { 270 3022 | 231 | 691 | 206 |86|1'7
Cuddalore ..[ 50,923} 3%66 [ 9 14;10 .31°3 | 343 | 204 | 14°0 | 80'1 | 14°7 | 45|07
Tirukkoyilur...{ 99,398 216 | 5 lSi 71 35°8 | 328 | 184 | 13°0 | 859 | 10°8 | 29|04
Villupuram .. 92,114 2°19 | 6 10\]1 334 | 248 1 246 | 172 ] 836 | 1271 |36)07
Tindivanam ...} 748261246 | 5 \5& 1} 363 | 283 { 229 [ 125 | 859 {105 (32|04
Gingee .1 55576} 267 | 5 5~11 331 | 314 | 248 | 107 [ 8271 {140 [36!03
Kallakurichi ... 103,015 205 | 4 14‘ 3| 43°8 | 304 | 215 | 43 1860 | 110 |2:9 )01
Vriddachalam | 73644209 | 6112/ 7| 36'7 | 35°0 | 23.2 | 511|792 | 16'5 | 41)0°2
|
T T \ | ! .
...}607,2031 2 56 7100 3329 | 302 235 | 13:4 | 823 1 132 {39(09
Total ‘ | |

It will be observed that the average holding is 2.56 acres, with an
ssessment of Rs. 7—0—3. Between 1911 and 192! the
f holdings increased by 6.2% due to the resettloment of
The percentage of pattas paying Rs. 10 is §Z'3%. The
Kallakurichi taluk has a large number of petty h91d1ngs. frhe
average size of holding is largest in Caddalore. The biggest boldings

us in thie Chidambaram taluk than anywhere else in

more NUmMero s
:;z district, and next to it come Cuddalore and Villupuram.

average 8
number 0
operations.

The four crops-rice, groundnat, cumbu q.nd varagu oover more
than three quarters of the total area 'culblva.ted. Nearly seven-
tenths of the total cultivated area in .Cbxdambaram grows rice yv_hxle
in Vriddachalam and Kallakurichi it is least grown as the conditions
there are not favourable to irrigatted crops. In the_ cgntral and
northern taluks of the district, gro_undnqt is the prm(.npe?l crop.
Cambu, an unirrigated crop is rarer in Chidambaram., Tindivanam,
Villupuram and Cuddalore than in the taluks which are not so wel}
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watered. Varagu which will grow on poor soil with little rain is most
common in Kallakurichi, Vriddachalam and Tindivanam. Such is the
general agricultural position of the distriot.

Agricultural methods. As in the oase of other distriots, three
different systems of cultivation are in vogue-wet, dry and garden.
The wet land is the mamool ‘nranja’ land where different kinds of
paddy are cultivated under flood irrigation from tanks and rivers
channels. In the garden or ‘thotakal’ method of cultivation, crops
like ragi, sugar-cane, plantains, groundnuts etc., are raised in dry lands
under irrigation from welis etc.  All other lands are cultivated entirely
with the aid of rain. The more important of the dry orops grown in
the district are cambu, tenai, ragi and groundnut.

Of the wet crops properly so called, the cLief are paddy,
sugarcene and betel and tapioca is raised in small areas along the
coast. Paddy occupies 307, of the total area cropped in the distriot
and is most largely raised in Chidambaram and to a comparatively
smaller extent in Villupuram, Tindivanam, Tirukkoilur and Cuddalore.
The total area occupied by the crop roge from 430,000 acres in 1874-75
to 580,000 in 1903-04 and the high position ocoupied by paddy in the
district all along may be indicated by the area sown in recent years.

Years Acres
1934-36 666, 450
1035-36 5§57, 1560
1936-37 537, 714
1937-38 572, 117
1938-39 536, 271

In fact for the whole distriot the proportion which paddy bas borne
to the whole area cultiveted has fluctuated round about 307. Numerouas
varieties of paddy are grown varying according to the soils and
conditions of each taluk. Generally speaking, they may all be divided
into the two main groups of Samba and Kar. In Chidambaram, the
excellence of the soil and irrigation onables varieties of paddy to be
raised which are unknown elsewhere in the district. Many subtle
points have to be considered in deciding which of the numerous sorts of
paddy should be sown in any particular field. Some require less water
and more casual cultivation than others; some give a valuable grain
but are liable to disease and produce a smaller outturn. Some are
grown in six months while others mature in three months. As regards
the oultivation of paddy, it is grown both on wet land with the aid of
irrigstion and on dry land with the help of rain only.

EooxoMio Lire or SouTH ARCOT DISTRIOT ]

On wet land the Kar crop is earlier than the Samba. It is usually
gown in seed beds from June onwards and transplanted with the early
showers of the south west monsoon, and up to as late as August if the
rains ave delayed. It is from 3 to 6 months on the ground. Samba is
sown from July onwards, planted out (according to the amount of rain
received) between August and September and takes from 5 to 6
months to mature. Paddy grown under rain-fed tanks which only fill
with the north-east monsoon is put down later. In the Chidambaram
taluk, the ryots adopt the ourious system (so largely followed in the
Tanjore district) of sowing what is called otiadam paddy which takes
8 months to mature, mixed with a kind of kar called kuruvas which
ripens from 3 to 4 months. The two kinds of seeds are mixed together,
at the same time in the seed beds; and the seedlings are transplanted
promiscuously together in the same field. When the kar matures, it
is reaped and removed. The ofiadam has not by this time put out
any ears and so it suffers no injury frow the reaping; it is there after
flooded with water again and left to mature in its own good time.
This kind of cultivation is classified for assessment purposes as only
one crop. Its advantages are supposed to be that it requires only
one ploughing for what are practically two crops.

The land under the Lower Anicut in Chidambaram has the great
advantage that it can be irrigated early in the year from the freshes
in that river which are caused by the rain on the Western Ghats in
the south west monscon and that it also receives a further supply from
the floods brought down later in the year by the north-east monsoon.
Land under the Vellar which benefits little from the south-west
monsoon receives on the other hand, no sufficient supply till the latter
part of the year.

Implements: Throughout the distriot, the methods of cultivation
of paddy on irrigated land are much the same. When water is
received in the irrigation source - never before - the land is ploughed
with the ordinary wooden plough which is lighter and narrower than
that employed on dry land. It is eventually manured and made into
the usual swamp and levelled by dragging across it a heavy log called a
parambu. Into the swamp the seedlings are transplanted by hand.
Except the plough, the parambu and the masnvetly for trimming the
earthbanks between the fields, no other implement is used at this
stage. Weeding is done afterwards by hand. So is the reaping.
Threshing is effected by first knocking the ears on the ground of the
threshing floor and then treading out the remainder of the corn with
cattle. Hundreds of light iron ploughs are now ocoming into use

Y] . '
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throughout the district, and spare parts for these are in constant
demand, thereby indicating that these ploughs are in actual use:
Three roller mills for milling sugar-cane have also been introduced in
the place of the old wooden mill. Roll-easy mhote wheels made of cast
jron are being substituted for the wooden pulley used in the country
mbhote.

Manures. In Chidambaram taluk very little manure other than
green leaves is used, as the ryots trust to the fertilising properties of
the silt brought down by the Coleroon. The land under the Raja
Vaikkal from this river is said to get more of this coveted deposit
than that under the Viranam tank. Outside Chidambaram, the
ryots employ the manure which chance to be locally available, such as
indigo refuse, groundnut cake, whichever is easily available. Village
manure is employed, but as it is stored in open pits, it deteriorates
greatly. Sheep and goats are penned on the land ; and green leaves
are trodden in when the fields arein the swampy state. Recently
green manuring has become common in the district and large areas of
kolinji indigo etc., are grown year after year in the wet lands for
being ploughed as manure. Groundnut cake has also come to be used
largely for manuring paddy and sugarcane crops. Artificial fertilisers
like ammonium sulphate and super phosphates are coming into use
gradually. All the available cattle manureis applied to garden lands
where most intensive cultivation is done. .

The cultivation of rain-fed paddy called manaveri (rain) paddy
differs from the above. The land is ploughed ufter rain and the seed
sown broadcast between June and August after a good shower without
any floodivg of the field. The crop will mature with the help of rain
alone and will survive, even if it receives no showers for as much as
45 days or two months onend. But when it is grown on wet land it
is only for the first two months that it is left to rely upon the rain and
thereafter it is flooded regularly This system has the advantage of
economising water. The best kinds of paddy will not grow properly
with either of these methods of oultivation, but the cheaper kinds do
well enough and the point about both systems is that the expences of
tillage are much less than in the case of swamp cultivation. Rain-fed
paddy is almost unknown in Chidambaram. Recently the area under
semi-dry paddy has increased. The sowing is done in the month of
July and August and the crop is treated as a dry ocrop for a month or
two until the tanks receive water when it becomes a wet till the
harvest.

Eoovomio LiFe oF SouTH ARCOT DISTRIOT 11

Sugar-cane. Sugarcane is prinocipally grown in the Kallakuriohi
taluk (largely uader the small anicuts on the Gomukhanadi), in
Cuddalore (round about the East India Distilleries and Sugar Factories
at Nellikuppam) and in Tirukkoyilur (under the Ponnaiyar anicut
channels ) The local diatribution of the crop had at first much to do
with the establishment of sugar factories by Messrs- Parry & Co at
these places In Chidambaram a little is also raised-chiefly round the
Kasba and near Srimushnam under the Pelandurai anicut, but it is
used for chewing and not used for making sugar. Near Gingee there
is some under the Ginge river; in Viriddachalam Kasba a little under
the Manimuktanadi; and near Tittagudi a few acres watered from
Vellar channels. The land under the crop has averaged more than 3%,
of the whole cultivated area of the distriot and has fluctuated in years
of fair rainfall from about 2000 acres in the seventies and 3,500 acres
in the eighties to as much as 10,500 acres in three of the five yeoars
ending with 1800-01. The figures regarding the area sown with crops
in recent years are set out below:

Years Acres
1934-35 11, 593
1935-36 12, 812
1936-37 10, 222
1937-38 7, 579
1938-39 9,719

There are two varieties of cane grown in this district nanal and
namadhars. These two varieties have been almost replaced by better
varieties like Red-Mauritus Figi B and J. 247. Even Red-Mauritus
is fast giving place todJ. 247 and Figi Bon account of their high
jaggery outturn and in the case of the former, resistance to drought.
The efforts of the Agricultural department and of Messrs. Parry & Co.,
Nellikuppam have largely contributed to this result. Planting of cane
in trenches, reduction of seed rate from about 30,000 sets per acre to
about 12,000, the milling and preparation of jaggery with three-roller
iron mill and improved furnance are some of the other improvements
introduced in the cultivation of this crop.

Dry Cultivation. The methods of dry cultivation in vogue in
South Arcot do not differ much with the nature of the soil or with the
variety of the crop The best land is found in Chidambaram and
Vriddachalam where the black soils are commonest. Cuddalore and
Villupuram rank next, and at the bottom of the scale comes Tindivanam
where there is much of the poorer red earth. But this red soil is in no
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way inferior and infertile as the figures given below show hardly any
lsnd in the whole district asseased at less than 12 8nnas per acre.

Per centage of dry land assessed which is assessed at
Tatak T T
3o02-8 2 a—sli—a 1, T 8
Chidambaram 3 18 3 1 26 16 4 2 B
Caddalore . 2 9 [ 29 E 24 | 9 21 6 ‘
Kallakurich: R | 1 19 | 28 " 26 16 6 1 1
Tindivanam ‘ 1 l 6 \ 27 3 13 s ! .
Tirukkoyilur o ‘ 1 s i B, s | L
Viilupuram 1| 6 | 6 3 i 19 n o o2
Vrniddachalam 4 ; 25 44 E 20 | 6 1 .‘ |
District Total .. 29| 2 ’ 27 | a1 | g .
’ |

In parts of Kallakurichi and Tindivanam taluks a considerable area of
poor paddy lands was some yearas ago al'owed to be fallow for one year
and cultivated next year provided it was propitious. Sach lands were
known as podugal land. But owing to the rapid extension of ground-
nut cultivation even this system of fallowing wes given up. The
demand for groundnut being great and the market favourable, all kinds
of soils irrespective of their suitability came to be croppéd with it
womindful of any judicious rotation of crops to the detriment of food
and fodder orope.

The chief dry orops of the distriot. as the extent of i

dry staples grown in the distriot show, are groundnut, cautnlil:l d;t:::e :t
ragi and gingely etc. The cultivation of groundnat, casua;'ina ‘gnd.
cashew is a matter of exceptional local interest and therefore deserv.
more detailed study than the other dry orops. The methods of ui.ie.
cambu, varagu, ragi, and gingelly are all very similar and m,.."f
no points to sharply distingnish one from the other. Clll:lbn s
the ohief umirrigated food grain of the distriot - varagu a l(;
horse-gram are raised on poor lands and want but little ;nanure or ra? .
ragi is grown both as a dry crop and also largely under the nm’mn.
wells; ocastor is chiefly confined to the poor land in Kallakuri l:“
Tindivenam and Tirvkkoyilur. Tiohi,

Groundnut is the most important dry oro

f t . .
nearly thm.fomh. of the whole amount of P o he dlstl'lot and

this product growa in the
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Madr i comes from this distriot. The total extent culti-

ted.:tP:l:‘ ::;?gning of this century in 1802-03 was 32},000 acres or
o Iy one-fifth of the whole ares cropped in the dmt.not The total
::: fovn with this orop in recent years may be indicated by the

following fAgares: Yeoars Aocres
1985-36 374, 869
1936-87 439, 814
1087-38 471, 274
1038-39 4206, 726
It ocoupies relatively to other ocrops the largest areasin Tindivanam

i i ilar and Cuddalore taluks. The profits it gives
anlnpnl::m. '{;nr:tkkt?; ryots have grown it year after year. Land
:remoo g:t Rs. 2 per acre has been sublet for Re. 13 for growing

undnut; the net return has been calculated to be Rs. 33 per acre.
oy uke’t value of the field suitable for the produotion of this crop
'l‘ho.mm twenty-fold and in some places, where the water supply
!‘“ o it evon pays better to cultivate wet land with ground nut
pr pw;',u: ddy. The area under groundnut has increased beyond all
e utio:: Kallakurichi taluk now grows and exports by far the
expoot usntity when compared with other taluks. Thoe value of dry
h;%“hgc increased greatly mainly on account of the extension of
p :dnnt cultivation and the increased value of the crop. A bunch
varisty of shorter duration is now finding tavour in place of the local
« Mauritius ' whioh is » spreading variety and takes a longer time to
mature. The advantages of the bunch variety are that it gets ready
for Pio.king some two months earlier and it is gathored easily b.y
pulling out the plants with all the pods intaot. lu‘ yield per acre is
less by about 257 but considering the late and insufficient rains
sometimes received, the variety is bound to become more and more
popular especially in dry traocts. In addition to the existing agricul-
tural station in Palur, the Agrioultural Department has receatly
opened a grouadnut sub station in Palakuppam near Tindivanam to
carry out variety trials and selection work on groundaut

Indigo. South Arcot has long been known for this orop, the
value of which wss the first thing to attract European private eater-
prise to the district. Owing to the profitg of groandnut oultivation
and the competition of the synthetic dye' from Europe the area
cultivated fell off greatly. In the 5 years, from 1879-80 to 1883-84 it
covered from 47,000 to 69,000 and averaged as much as 48} of the
total ares cultivated in the distriot. In the next two quinquenniums
this average fell to 4 and 3/ reapectively of the total cropped area
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and in the 5 years ending with 1903-04, it was only 1%, the area
cultivated in the last of them being only 18,000 acres.

The crop is coming into importance once again both as an
industrial and also as a green manure crop. There are signs of old
indigo vats being revived for preparing dye. The Agricultural
Department is distributing eeeds of Nandyal variety on account of its
superiority over the local seed.

Casuarina. The casuarina tree is becoming important an account
of its fuel for which there is always much demand. Sandy wastes
along the sea shore and other unprofitable lands have all been brought
under this plantation. Greater attention is paid now towards
irrigating the plantation in the first two years inter-cultivating the
crop on account of the profits obtained. Well-cared-for plantations
should be ready for harvest in six or seven years and may give a net
profit of nearly Rs. 800 to Rs. 700 per acre. Casuarina occupies some
11,000 acres (6000 in Cuddalore, 2,200 in Chidambaram and 2,300 in
Tindivanam.)

Cashew occupies some 17,000 acres practically the whole of which
is in Cuddalore taluk and of late there is a demand for the oil which
is extracted from it.

IMPLEMENTS AND METHODS.

The busiest time for sowing dry crops is from July to September.
Before the seed is sown, the land is prepared by ploughing it both
ways, manuring it and poughing it again - some 8 times in all. The
ploughs are nearly always of the ordinary wooden variety. Iron
ploughs are not liked by the farmers on the ground that they are
expensive, difficult to repair, require stronger cattle, need ocareful
adjusting to prevent them from ploughing, too deep or too shallow and
the Agricultural Department was trying to encourage the use of
jmproved types. Except in the case of groundaut, dhall and castor
the seeds of which are dropped one by one, into a furrow ploughed to
broadcast by hand, and the seed is then covered by the laborious
process of plougbing the whole field once more aud afterwards levelling
inequalities by bringing sheep and captle aoross it or by d}'agging over
it the green bushy branch of a tamarind tree. Weeding is alse done
laboriously by hand with a small bladed hol.

Dry laud is given a great deal of mauure wherever the ryot cannot
afford it- Tank silt is carted from long distances, village manure is
applied at the rate of 15 to 20 cart loads an acre; ashes of all kinds
are eagerly sought after and used and sheep and goats are penned in
the fields. The practice of mixing different dry orops in the same field
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prevails very largely. The reason given for it is that under this method
there will be some crop or other on the land whether too much rain
falls or too little. The custom of mixing is useful because it acts as
a kinid of rotation of crops and also utlilises the spaces which must
necessarily be left vacant betwoen the plants of the larger or more
glow-growing ocrops  Thus cambu and giugelly is a popular mixture,
as the cambu matures quickly and can then be cleared out of the way,
leaving ample space for the slower-growing gjngelly to spread itself;
varagu and cambn are not mixed, as the former requires sun and
cambu would shade it; similarly gingelly and ragi are not grown
together as the former would overshadow ‘and crowd the latter. To
effect a mixture the seeds are mingled together in definite and well-
understood proportions and then sown broadcast all together.

Agricultural stock. The cattle available in the district are of
inferior breed and are generally fit for plough only  Big animals
imported from Mysore and other places are purchased during certain
festivals The average area cultivated by a pair of tilling cattle is
about 6 to 7 acres. Cattle, sheep and goats are fuurd in comparatively
large numbers in the taluks of Tirukkoyilur, Vriddachalam and
Kallakurichi. Fodder crops are not specially raised in any part of
the district. The cattle depend chiefly on the straw of the cereals.
The extent of grazing grouud is very limited in Chidambaram where
for every 100 acres available, there are about 350 animals.

Yield of crops, The following statement shows the normal yield
in pounds per acre of various crops in the district. These figures have
been arrived at by the Agricultural Department based on the actuals

over a number of years

Paddy Paddy Cholam Cholam Cambu
irrigated unirrigated  unirrigated irrigated irrigated
ibs lbs. Ibs. " lbs. ¢ ]bs.
1850 1100 1500 600 1000

Ragi Ragi . .
irrigated unirrigated Groundnut Sugarcane Gingelly Tobacco
Ibs. Ibs. ’

‘These figures do not bring out the difference or yield between one
field and another depending on manuring, irrigation facilities and
other cultivation methods su_penmposed on variations in th_e qatural
fertility of the soil. Cholam is not an important food grain in the
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outh Arcot district. Irrigated paddy is a very much more profitable
rop then any dry crop. Paddy ie the most important and valuable
rap- The yield per acre of paddyi e 1850 Ibs. compares most
avourably with the yield per acre of 985 lbs. for the whole Prea«%ency.
'umbu and Ragi in the district are largely dependent on local rainfall,
yut where water ia available for irrigation, very much better returns
e obtained.

Prices of crops. The statement exhibiting the trend of prices of
ood crops-paddy, ragi, cholam, cumbu etc., in the 10 yesrs from
924-34 shows the great fall in the prices of staple food crops. The
all is equally marked in the oase of commerocial erops. '?he' price of
agi, for instance, waa practicalfy half of that at the beginning of the
lecads. Rice had fallen by a half. It was a gloomy time for the
wgriculturista The prices of commercial crops alsa had fallen
snormounsly sud owing to the stagnation of trade in groundnut, the
sgriculturists of the distriot were bit hard. During this period the
abouring classes came off best, for the price of the articles which
formed the bulk of their daily food had fallen enormously more than
any diminution in wages but there was a growiog difficulvy in seouring
smployment on account of the slump

Statement showing the harvest price per imperial maund of
822 Ibs. on the average of the price in twa or three principal
meorkets of the district.

Rice Ragi Cumbu

Re A. P. Ra. A, P Re. A, P.
1994~26 7 11 € 5 6 O 5 10 0
1925-26 6 B 0O 4 10 5 2 0
192627 7 11 0 4 14 0 2 8 0
1927-28 8 3 ¢ ¢« 11 0 4 15 O
1928-28 7 & 9 3 8 0 4 12 0
1026-30 6 o 0O 4 0 0 4 4 0
1930-81 4 8 ¢ 2 18 C 3 70
1931-32 4 i O 2 8 O Z 12 ¢
1932-83 2 14 O 2 0 ¢ 2 8 0
1933-3¢ 8 2 © 2 4 2 2 1 0
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Average.Annual Retail Prices of commodities and Index Nos.
{Prices are in rupees per imperial maund; prices in 1928-29 100)

RICE.

Base 1934-35 1935-36 1936-37 1937-38 1938-39
1928-28 Price Index Price Index Price Index Price Index Price Index

Rs. No. Rs. No. Re. No. Rs. No. Rs. No.

877 376 656 400 59 372 66 394 57 400 48

CHOLAM.
207 ... 2860 .. 2:27 ... 225 ... 2928
CUMBU
468 239 51 280 60 267 566 2'39 651 251 64
RAGI

¢33 223 52 261 60 237 556 228 52 236 50
IRRIGATION AND AGRICULTURAL PRODUCTION.

The area under irrigation in South Arcot forms a high proportion
of the whole. The returns show that of the cultivated extent 327
is protected from famine in ordinary years, a figure which is exceeded in
orly five other districts in the Presidency - and that even in all seasons
as much as 287 is so safeguarded. The smallness of the difference
between these two figures indicates that the irrigation sources are
most of them but little affected by deficient local rainfall.

The protected area of the district is comparatively large. The
best protected taluk is Chidambaram where the crops are almost as
well watered as those of Tanjore and more than half the cultivated
area is safe whatever may be the state of theseasons Next come
Villupuram, Kallakuricui and Tindivanam which are safeguarded
ohiefly by minor tanks and channels and by their wells and then
Tirukkoyilur and Cuddalore which benefit considerably from the
anicuts across the Pennaiyar and Gadilam. In these five taluks, about
one-fourth of the cultivated area is secure from famine. Vriddachalam
takes the lowest place and only a tenth of it is proteoted and that
ohiefly from minor tanks, and channels and wells are rarer in it than in
any of the drier parts of the district. But in Vriddachalam the
supplies, though small, are fairly constant and the soil under them is
nearly as fertile as that of Chidambaram and this can be seen from
the figures subjoined which give the percentage of the wet land in each

3
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taluk which is arrived at each of the various rates, showing that the
assessment on the irrigated fields in Vriddachalam is comparatively high,

Percentage of wet land assessed which is assessed at
Taluks. —

Rs.9| Re. 8| Rs. 7 Re. 6] Re. 5 |Ro. 4.8 Re. 4|Rs. 3-8/Rs.3
Chidambaram..| - ' 6 | 24 87 24 | 8 ! 1o- f -
Coddslore .| 2 9 | 19 19 20 | 17 j’ n . 3 |-
Kallakurichi ..] - = 1 15 3. 27 6, 6 - -
Tindivapam .. - 1 | @ 6 22 | 20 | 18 13 {4
Tirukkoyilur ..| - 4 15 ) 29| 28 T 7001 -
Villupuram .| - |3 It 25| 25 18 | 10 4 ! i
Vriddachalam | - | 7 | 18 | 29| 26 13| 6, 2 1
District total 43 4 ! 18 28”‘ 24‘7J 5 8’ s ‘ 1

It will be observed from these statistics that the best land in the
distriot is the Cuddalore taluk i. e. the area under the Gadilam anicut
channels 'The soil is good and the water supply almost perennial.
Next in productiveness comes the land in Chidambarm under the
Lower Anicut across the Coleroon. The poorest wet land is in
Tindivanam where the soil is not good and the irrigation is mainly from
rain fed tanks which are uncertain in their supply. There are about
70 oil engines working in the district of which 34 and 20 are in the
Villupuram and Cuddalore taluks.

ECONOMIC CONDITION OF AGRICULTURISTS.

The preponderance of agriculturists and the existence of
comparatively rare callings other than agriculture show why the
economic condition of agriculturists of the district is a vital problem
in this district. Further the land holding population in this district
are few of them of the wealthy class who own large properties.
Statistios show that the average size of a bolding in the district is
under four acres and the assessment thereon under Rs. 10. Nearly
78), of the pattas are for sums averaging Re. 3-8 aud another 197 for
amounts averaging Re. 15-8-0. It is thus the small pattadar and the
landless day labourers who greatly predominate among them in the
district who look to the soil for their subsistence.
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As the smaller agriculturists predominate among the population
of the distriot, their economic prosperity is conditioned by the extent
to which the natural drawbacks of the district to agriculture and the
disposal of agricultural products could be overcome by the efforts of
the people and the government. On the whole the district possess
facilities favourable to the development of agriculture. Its rainfall is
on the whole sufficient and timely. Really serious famines are
uncommon. No thoroughly bad season has occurred in recent times.
The rivers of the district have been utilised for irrigation in such a
way that in‘ordinary years nearly a third of it is protected from
soarcity. Where river channels are not available, the nature of the
country lends itself to the formation of tanks. South Arcot contains
more tanks than any district except Madura and they are
most common in Tindivanam and Villupuram taluks. But nearly half
the tanks are small and irrigate less than 50 acres each ; nine - tenths
of the remainder supply less than 200 acres each and the number
watering more than this area is less than a tenth of the whole. The
soil is for the most part good, hardly any land in the distriot being
assersed at less than 12 annas an acre. There is sufficient grazing to
maintain the plough and draught cattle except in Chidambaram and
Villupuram taluks. but not enough to produce a good breed of these
animals  Means of communication by road and rail are adequate and
the facilities for the disposal of agriculturasal produce are therefore good
and contribute greatly to the prosperity of the ryot by enabling him
to find a handy outlet for euch surplus produce as the paddy of
Chidambaram and the groundnut of the other taluks. The district
has three ports (including Pondichery) which are connected with the
line of rail. As the port of Madras is only 1256 miles distant from
Cuddalore, this cheapens the cost to the ryots of imported artioles
from Lurope which are considered necessary to the comforts of the
average villager.

As a result the South Arcot ryot, though poorer than those of
such exceptionally fertile arvas as the West Coast or the deltas of the
great rivers, is better off than the average small pattadar of the
Presidency- A large proportion of the houses in the district are tiled ;
brass cooking pots are the rule rather than the exception, the women
are well-dressed and wear plenty of jewels and the statistios of
litigation and the sale of stamps show that there is ready money to
spare. Land has increased in value. No industry can hope to remain
solvent, if its borrows indefinitely at rates which are much higher than
the returns on invested capital. It is admitted ou all sides that the
return from the land or which staple food orops are grown varies from
2 to 6% in & normal year and seldom exceeds 87 even in a good year.
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Agriculture in India is mainly a food-providing agency, the proportion
of commercial to food crops being very low. It must not be forgotten
that the vicissitudes of season are such that out of every five years at
least one yearis a bad one. Under these circumstances, to borrow
indefinitely at rates exceeding even 6) per annum caonot but end in
the bankruptey of the agricultural industry. It is obvious therefore
that lending to the average agriculturist in our country at rates which
exceed 87 simple iuterest per annum must be regarded as usurious,
whoever the creditor may be  Loans taken by agriculturists at higher
rates than 6% simple interest cannot normally be expected to be repaid
from the income from the land, and to be discharged eventually must
end in the passing of the land into the hands of the creditor. If the
agriculturist is to be eaved, the bulk of his standing debt at rates of
interest varying from 9 to 247, and often rising To even 3v% must be
paid off by some financial agencies (like Government, Co-operative
Societies or land mortgage banks) who at the same time, will give
debtor agricultrists every opportunity of repaying their income by
charging at as low rates as possible and by collecting in easy instal-
ments spread over a long term of years In this connection, it is
interesting to extract the following reports showing the treatment of
usury and other malpractices of money-lenders by civil courts.

South Arcot.
District Munsif's Court, Chidambaram.

Generally interest is allowed at not more than 21% per annum.
In cases where interest is claimed in excess of 24/ it is invariably
reduced to 247 per annum.

District Munsif's Court, Vriddachalam.

The Distriot Munsif states that the interest usually claimed by
money lenders has been 24% to 367. His predecessor had fixed a
maximum award of 30% under the usurious Loans Aci. He also
reports that he has reduced 30% to 277. Cases of olaim above 36%
have been very rare.

District Munsif’s Court, Villupuram.

The practice in this court has been to award interest only at.25%
per annum whereas it is claimed at more than that rate,
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District Munsif’s Court, Kallakurichi.

1930-34.
Cases Percent. Percent.
claimed. allowed.
21 36 —
12 36 24
10 36 24
83 36 24
72 36 12
67 374 24

It will be noticed that the Usurious Loans' Act is not being
uniformly applied. There is a certain amount of diversity from court
to court in the interest awarded by the application of this Act. The
Aot does not, lead to more regular results, because of its vagueness. The
Madras Agriculturists Relief Act 1938 gave some protection to the
agrioulturists in the district who were hit by the economic depression

between 1830-34.

Credit is about as cheap as elsewhere and is stated to be far
cheaper than it was in the past. The Nattukottai chettiars‘ leqt at
high rates and the bigger ryots also do mongy~lending- The Nidhis at
Chidambaram, Cuddalore and Villupuram did upeful work and there is
room for more sooieties of this sor¢ or for agricultural bankg. Loans
are often granted on what is called . padd_y interest, ?hat is 8o many
kalams of paddy, whatever may be ltg price at the time, are repaid
for every Rs. 100 borrowed. The Jand is not bowever paying to the

non-agricultural classes.

ers-such as the Paraiyas, Pallans and others-have
Tliaeﬁ:(l)d (l);l::;l; and farm land of their own, Figures specially
1891 census had sh%wnhthathiz; theseblow%rt;aste; as
; ) tion 40.5/ of the whole number of them ha
shuwnel(lil t&aetm:;:le‘:r:s being o/ccupiers of some land or other and
returg f these as having an ocoupancy right (as distinet from a mere
83.31/ 0 ov in the land they held). Those who are still only farm
subtenan y ermanent or temporary, earn good wages. The permauent
labourers,”P ally paid in grain of various kinds varying from 40 to 45
class wor \]B\;res a month. In Chidambaram they are very generally
Madras lpeaﬂnd they are also given the midday meal of kanji free, a
B I e uivalent in money: at Depavali aud other simitar festive
°l°°h.(°r xtls egs free of interest, help in the shape of grain or cloths at
z?o::m::;r:?ages etc. and at harvest a percentage on the crop reaped
1rvns,

been a
colleoted at the
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usually one measure in every twelve. They are also allowed to take
work elsewhere when there is nothing doing on their master’s own
fields, and sometimes to cultivate a portion of his land on their own
account.

Temporary labourers get from 2 to 24 annas daily if kanji is
given free or 3 annas if it is not, but these rates are greatly exceeded
at the time of the groundout harvest. Wages are lowest in

Kallakuriochi taluk, and highest on the land under .the Coleroon in
Chidambaram.

How far the agricultural population is pressing dangerously upon
the land is & matter on which it is most difficult to judge and which
need not be considered for the reason that unforeseen factors such as
more intensive cultivation are constantly arising to vitiate the most
careful caloulations. Wells, for example, have greatly increased in
numbers recently and in the decade ending with 1900-01 the area
cropped twice advanced, 89% over the figure of the preceding ten
years and in 1841 stood at 69.17. In Chidambaram, Villupuram
and Cuddalore the limit of pressure is apparently being approached as
the population there is now very dense and increased comparatively
slowly in the decade 1881-1901. Relief is obtained by emigration
from Negapatam, but it is not possible to be sure of this because the
emigration statistios do not show the district to whioh those who leave
the country belong. Land is being taken up in quantities whioh
inorease nt a faster ratio than the growth of the population - in the
decade ending 1900-01 the average area cultivated was 127 more than
in its predecessor, while the growth of the population in the same
period was at the rate of 8 6% - but it goes without saying that the
less productive lands on the margin of cultivation are now being
brought under the plough. There is still a considerable extent of
unoccupied waste in the west, especially in Kallakurichi; but part of
this has to be discounted owing to the elastio nature of the expression
‘ available for cultivation’ and the prevalence of fairs and absence of
markets in part of that tract The parts of the distriot where life is
bardest and which are most liable to distress are the Vanapuram
firka of Kallakuriohi, the firkas of Kuladipamangalam and Elavanasur
in Tirukkoyilur,the country round Anniyur in ‘the weat of Villupuram,
that about Sattampadi and Settiyamangalam in Tindivanam and the
Kurinjipadi and Vallam firkas of Cudldalore.  Wherever possible
intensive farming has been taken up by adequate manuring and b
utilising all the sources of irrigation. Ryots are generally willing to
adopt improved agricultural methods. The labouring classes are able
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better wages than before. Their normal wages hayq risen
tt: ;.::r;annae a dayg?or men and annas 4 for women in addition to

the midday kanji
AGRICULTURAL LABOUR AND MIGRATION.

No detailed statistics are available as 'reg.ard.s the number of
people in this district who migrate to earn their livelihood. As regards
the emigrants who go to Ceylon, Straits Settlements eto., through the
port of Negapatam, statistios relating to the particular district of the
emigrants are not given. But considerable numbers of the rural
population are leaving their district to earn their livelihood elsewhere.
One of the chief causes of migration is the pressure of population on
land. The following figures relating to the district sho“r @he number
of persons supported by 1,000 acres of arable land, and similar extent
of oocupied and actually cultivated land.

.k Number of persons depeandent on 1000 acres of
District. Arable land  Occupied land Actuably cultivated land.
South Arcot 1236 1378 1875

In fact the number of persons dependent on a 1000 acres of land
is much larger than the Presidency average of 778 persons per 1000
acres of arable land, and 1293 persons per 1000 acres of actually
cultivated land. An area of cultivated land has to support more than
two persons. .

The general increase in land values is another clear indication

that the pressure of population cn land ie increasing. The following
figures show the great increase in land\values.

SOUTH ARCOT DISTRICT.

Average sale price of wet lands. Average sale price of dry lands.
1910 | 4920 | 1040 1ot0 | 1920 | 1940
From To [From To About |From To |From To About
374 463 | 828 1080 [1700 to 1500} 142 159 | 250 354 | 350 to 500

These figures show that the price of land had dout_»led daring the
decennium 1910-20, The increase continued during the years
1920-30.
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The fact that very little arable land is left unoccupied is another
indication that the demand for land to live upon is great and that the
time is coming when there will be no more land to be newly ocoupied
and increase in population must look not to land but to other means
for their maintenance. The percentage of occupied land to the
available arable land in the district is 93. Every revenue official in
the district who had anything to do with the assignment of lands
says that the demand of land for fresh occupation is much larger than
can be met with the existing quality of unoccupied arable land.

A large number of wells have been dug up in recent years in wet
lands . to supplementing the irrigation sources in seasons of short
supply and in dry lands to enable more lucrative crops being grown on
them and that recourse is being had to intensive cultivation and to
the growing of more remunerative crops such as ground-nut in the
place of the traditional crops. Thie is another proof that owing to the

pressure on land, an attempt is being made to get more from the land
than before.

The frequency of bad searons is another cauee of migration. It
is a matter of common knowledge that in recent years the rainfall in
the southern districts of the Madras presidency has been scanty and
bad seasons have also been frequent. The rainfall figures for the
district show that in half the number of years the rainfall has been
below the average. When we remember that the average rainfall is
calculated taking the figures of years of scanty rainfall into account, it

is obvious that any year in which the rainfall is less than the average
must be a bad season.

South Arcot District.

Rainfall in the year:

1925

1926111927 1928 Averago 1934?1935!1936,1937119%! Averago

rainfall. | ; : rainfall.

56:05 37'44[34 28 }57-79\ 4601 [43384455 4008/56°00 34-20| 4800

The economic condition of our villages is such that in a good year
the people can live on their lands though they can herdly put by any-
thing. but in a bad year they have to live below their own standard.
An examination of rainfall statistics for the 10 years prior to 1920
ghows that in most districts what may be called a good year with
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copious rainfall occurred three times in ten years. The life of the
people in the villages has become a veritable ¢ gamble in rain.’ A faetor
which has also contributed to the migration from villages to towns is
the attractiveness of higher wages and continuity of employment, as
is evidenced by the Quinquennial Wage Census.

IV
AGRICULTURAL INDEBTEDNESS.

South Arcot is predominantly an ‘agricultural district and the
agrioulturist as in the other districts of the Presidency is not free from
debt. As regards the agricultural indebtedness of the distriot, the
best way of dealing with the problem is to study a few typical family
budgets in some of the representative villages of the distriot. The
following results of personal investigation iu five selected villages of
the district are sufficiently revealing, regarding the volume and
distribution of agricultural indebtedness.

Number of villages chosen for Number of regular moneylenders in

investigation 6  the village whose profession is
money-lending 20
( Men 65243 Number of agriculturists who are
Women 6498 money-lenders _ 47
Children 3198
Families 2416 Number of registerd holders of
@ | Holding land on ryotwari land who are free from debt 66
£ | and inam tenure on single Number of tenants free from
.g{ pattas 963 debt 3
@ | do. joint pattas 608 Number of farm labourers
& | Number of tenants on free from debt 616
long-term leases 41
Number of tenants at will 59 Number indebted 1,544
Number of farm servants 1366 Number of registered land
\ Population 13,039 holders indebted o1l
Oooupied area 3,826 Number of tenants indebted 124
Extent of wet land under Number of farm labourers
ryotwari tenure 1,261 indebted 207
Extent of dry land under Debt per head of popula-
Ryotwari tenure 3,781 tion Rs 23
Extent of garden land under Debt per family Rs. 131
Ryotwari tenure 30 :

4
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Debt per acre Rs. 82
Assessment for the whole
village including rent in

zamindari villages 17,892
Debt per acre of asseasment
and rent Rs. 18
[ Government, Rs. 4475
. . | Co-operative Credit
Debts on security of immovable J Societies Rs. 14696

property from | Money-lenders, professio-

L nal and otherwise Ras. 169,936

Co-operative Credit Societies Rs. 2,381
Money lenders - professional
and otherwise e, 102,011

Debt without
security from

Debt on security of movable properties

mainly from money - lenders ey, 8,400
Unexplained debt ey 13,000
( From Govt. ... Re. 4,075
| From  Co-operative Societies ,, 17,077
Total debt - From others v 280‘,.3£7

Total Rs. 315,399

I
!
L —_

The following results may be worked from the above atatement.
The debt per head of the population is Rs. 23 ; the debt per family is
Re. 131 ; the debt per acre of oocupied land is Rs. 82; the debt per
rupee of asseesment is Rs. 18. There are in five villages 47 agricultural
mony-lenders with 20 professional money-lenders, the proportion being
a little over 2 to 1. Traders and moneylenders not bulonging to the
professional money-lending classes have not been included in these
figures. The total debt in & villages is Rs. 3,15,399 and has been
borrowed in the following proportions from different kinds of oreditors.

Government (takkavi) oo 1
Co-operative Sooieties . 8
Others, mainly money-lenders ... 23

——

100
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The total debt; is divided as follows :

Mortgage debt e 47
Unsecured debt wee 50
Debt on security of movables ... 3

100

——

We may consider next the total debt on population basis.
According to the above resuits of investigations in the 5 villages, the
total debt per head of population is Rs. 23. The indebtedness of the
larger landholders who do not live in the villages where they own lands
is not included and the omission to record the debts of the landlords
who live away from the localities in which they own land vitiates to
some extent the results arrived at, especially of the debt per head.
The figure of Rs. 23 is too low and should be increased by at least 107
to include these larger landholders. We may therefore adopt Rs. 25
as the debt per head of the population.

The next point to be decided is by what figure this debt per head
should be multiplied to give the agricultural debt for the distriot. Let
us take the population of the district according to the census of 193]
i. e. 2,4564,607. We may choose the total population in preference to
population supported by agriculture, becanse almost every family
in India has some sort of landed interest or other, though all
are not supported by agriculture. We shall multiply the debt per
head by the total population. The total agricultural debt of the
district on the population basis is therefore Rs. 25 x 2.5 milions = 62.5
millions i. e. a little over 8 crores. The total agricultural debt of the
district may also be caloulated on the assessment basis. The debt per
ropees of assessment is Rs. 18 and the land revenue of the district in
a normal year is about 46 lakhs and the total debt comes to Rs, 18 X 45
lakhs = 810 lakhs i. e a little over 8 crores The total debt caloulated
by the above two methods shows that the results agree some what
olosely and we may therefore estimate the total agricultural debt of
the district at a figure ranging between these two results i. e. from
7 to 8 orores.

The investigations conducted by the Economios Department of
the Annamalai University in two hamlets of Ellayappanpetta
(Cuddalore taluk) respecting 50 families reveal the following :
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no lands 9 62 932 103. 15
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2. Registered land holders |
paying a land revenue ! ‘
between Re. | to Re 100| 38 223 473170 {16332 430 73 | 96 | 35

3. Registered land holders ' :
paying land revenue i |
above Rs. 100 .13 20, 305 99,3;t 1900 633i 95|19 | &

It will be seen that tho average debt per head increases with
assets. While the farm labourer’s debt is only Rs 156 per head, that
of the land holder or tenant who paye assessment between Re 1 and
Rs. 100 is Rs. 73 and the figure actually rises to Rs 95 for those who
pay assessment of over Rs. 100. The farm labourer and the tenant
at will have no landed property. No one will therefore lend them
much money. 8o their debt is limited. As regards ryotwariland holders
and ocoupancy tenants, they have the security of land to offer and the
more their security, the more their borrowing power and the more do
they actually borrow. The burden of debt should not be estimated
by the amount borrowed alone, for a man with a larger debt may be
more solvent than a man with smaller debt. The proper criterion of
the burden of debt is the proportion which indebtedness bears to assots.
The small and medium landholders including occupancy tenants who
pay assessment from Re. 1 to Rs. 10 are the hardest hit of all
agrioultural classes. They form the great bulk of the landowning or
land-holding claeses and are the back bone of the agricultural induetry,
They are the people who generaily live in villages and personally
attend to the cultivation of their lands. There are few absentee
landlords among them. The debt per acre and per rupee of assessment
of this class in the foregoing table are Rs. 96 and Rs. 85 reapectively

and any scheme of relief of agricultural indebtedness should be direoted
to the beuefit of this class.
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We may next consider the purpose of borrowing. In discussing
the causes of indebtedness, it is interesting to examine for what
purposes debts are largely incurred. Statistics given below relate to
inquiries in two villages adjoining the Annamalal.Umyerslty qnd
investigated by the Economics Department of the University regarding
the purpose for which the debt was incurred.

SIVAPURI AND GAURAPET VILLAGES
(CHIDAMBARAM TALUK))

Purpose of borrowing. Amount. Percentage.
Rs.
Maintenance 4,925 i1°16
Purchase of lands 9,800 92943
Agricultural improvements ... 2,060 671
Purchase of cattle vee 460 104
Land revenue 690 166
Liquidation of old debts 10,400 23:68
Marriage and funeral 3,706 804
Education 2,700 812
Interest payments 850 193
Medical 169 039
Current interest due 6,026 12:66
Miscellaneous . 1,295 499

1t will be scen from the foregoing results of investigation that
ayment of prior debts takes precedeuce over all other purposes at
gg-);gz, It is difficult to decide what really is a productive purpose,
and what is not. For instance, education is necessary and usefu.l au51
in this sense it is productive. 1f, however, the term productlve. is
::lopted in the restricted sense of beneﬁti'ng the land an_d helpmg
cultivation, productive purposes should consist of the following : agri-
cuiltural expenses, improvemeats to Jand, purchase of land, cattle ete.,

i ist of ior debts,
and unproductive PurDoscs ebo O ifed thiw, we got the following
results :—

Debts for productive purposes 3174
Debts for anproductive purposes 46°30
Education e 1'93
Miscellaneous . 2003
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The foregoing resalts resemble clogel i igati
| : y the results of i t
for 141 villages in the Madras Presidency by Mr. Satyanaz;;?n'%?téogs
in his report on Agricultural Indebtedness in the Prasidency. o

Purposes of borrowing. Amount. Percentage.
Rs.

' !
Payment of prior debts .o 4485400 'l
Marriage and other ceremonies 18,80,761 10°6
Land revenue §,84,173 33
Relief of distress 10,88,377 81
Agricultural expenses 17,87,457 100
Improvements to land 7,88,709 44
Education of children 2,47,357 1'4
Trade 23,01,037 129
Purchase of land 24,74,715 138
Construction of houses 10,08,416 56
Other expenses 12,38,384 69

v

INDUSTRIAL OCCUPATIONS.

Generally speaking, agriculture largely predominates among the
occupations of the people in almost every district of the Madras
Province, but in none of them is this preponderence so marked as in
South Arcot District. The aumber of Paraiyans and other cultivating
classes is exceptionally great. At the censuses of 1891 and 1901,
statistica showed that a large proportion of the people of the distriot
lived by occupations directly connected with the land or with the
keeping of cattle and sheep than any other district in the province.
According to 1901 census enumeratione, the percentage of people who
subsisted in this manner was as high as 81°8 or well over four-fifths
of the total. Out of a total populition of 2,320,085 recorded in the:
censas of 1921, as many as 1,804,787 or 82'1% were engaged in agri-
culture; 26,165 persons or 1'2% were depending upon the breeding of
cattle and sbeep. Ooly 181,228 persons or 78! were engaged in
industries and the commercial population 3'47. At the census of 1931
actual workers and dependent workers were alone taken into considera-
tion in fixing percentages and it was then found that 2717 of the
population were engaged in agriculture, 277 in industry and 1-47
in commerce. The profits of grourdnut cultivation used to attract
& large number of people towards agriculture so much that many people
who formerly lived by other callings took to the cultivation of this

remunerative commeroial orop.
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We may consider the callings which are connected with arts and
industries of the district. The ordinary village artisans like the potter,
the carpenter, the blacksmith und so forth who forma distinet units in
the village organisation from time immemorial still pursue their
traditional occupation to a more or less extent, but signs are not
wanting to show that there has been a great disintegration in those

time-honoured institutions.

HAND SPINNING.

Hand spinning is found in a greater number of villages in the
South Arcot district than in the neighbouring district of Tanjore.
Unlike Tanjore, the castes who pursue the industry are Vellalas and
Odaiyars to whom it has been a hercditary occupation. The industry
is fouod chiefly in Pandalan, Kallakurichi, Pennadam, Sathevadi,
Samrampet,  Siruvangur. Alathur, Ariyaperumanur, Illangianur,
Katchengudi and about 60 other villages In Pandalam, it has been
in existence for a long time as the Vellalas have been spinning to
provids their own clothing. The tract in and around Pennadam was a
cotton growing area, but with the opeuing of the Toludar project in
1928, it has been metamorphosed into a paddy-growing tract. This
bas resulted in the death of cotton for the spinners. In Illangianur
there are 53 Thalakattus of Odaiyars whose women are still continuing
spipning. The Khadar movement gave a temporary stimulus to
spinning but now the spinners are unable to find a sale for the yarn

spun by them.

The only tract where spinning is found to a considerable extent
at present is the areas controlled by the Kallakurichi Co-operative
Spinners’ and Weavers’' Purchase and Sale Societies at Kaliakurichi.
The workers grow a small quantity of cotton in their lands or
purchase from the villages. The quality is short staple called ‘Uppan’.
The preliminary process of cleaning aud hand-ginning is done by the
women themselves. The yara is generally not quite uniform but is °
uneven and full of knots. No great care is bestowed to clean the cotton
and free it from dust and chaff. All the yarn spun by the women in
the several villages of Kallakurichi is sold to the Society at Rs. 3 to
Rs. b per thuku depending upon the quality of the yarn. The yarn is
distributed to the weavers in Chinna-Salem and got woven into different
varieties of fabrics and sold by the Society. The weavers are paid
from 0—1—86 to 4 annas per yard according to the quality of yarn
and width of the fabric For an average oloth 50" wide, about 0—3—8
is paid us wages. The Kallakurichi Society has been able to find salos
and most of the sales are outside the area of production, chiefly to the
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Co-operative Societies of Chidambaram, Tiruvannamalai and Kumba-
konam. For sales to the merchants, a commission of one anna per
rupee of cash sale is allowed. So far as the spinuers are concerned,
they do not get more than one anna per day. The spinners in this
district have not learnt to card the cotton and it is said they have
some aversion to handle the bow which is stringed with catgut on

ancount of their religious soruples, most of the spinners being devout
Saivites.

The history of hand spinning industry clearly shows one feature
vsz. that if the spinners are controlled by an organisation whioch will
advance them cotton or at any rate take back the spun yarn at a fair
price, the industry is likely to survive and not otherwise. Besides
using the handspun yarn for weaving cloths as is ordinarily done, the
yarn is used in some places for making ‘thattu’ or ‘sedai’ with it
for the country balance for weighing purposes The pan or thattu is
one foot square and woven by small threads made by takiog the yarn
into three counts, twisting it and taking it four or five folds as the case
may be. The edge all round is woven with a layer of coconut fibre to
give stoutness. The pans of this sort are used for all the country
balances which have only one pan, the length of the rod serving to
equipoise it. These balances are useful to weigh vegetables and
ordinary bazar condiments. One thattu is sold for 12 annes to
i4¢ amnas. It consumes 4 annas of yarn and takes 3 days to weave.

Rs. o. P. Ra. a. p

Cost of 6 palams of yarn we 0 2 0
Average selling price of a ‘ thattu’ 013 o
Net gain ... 011 o

This is earned in six days of which three are speat in spinning and
~ three in making ‘ thattu’.

The economios of the handspinning industry in the distriot
that handspinning is not an economic proposition, as the average
earnings whioh it gives never exceed a few annas, But there are in
the district several people who by their caste, sentiment and religion
are precluded from pursuing diverse ocoupations and for whom the
need to find a subsidiary occupation is becoming more and more
imperative. ~There is much room for improving the preliminary
prooesses of cleaning, bowing and carding to which the spinners do not
at present pay proper attention and above all the standardisation
of yarn.

shows
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HAND WEAVING.

The industry which employs the greatest number of people is
weaving. This may be divided into the weaving of cotton, wool, silk
and gunny.

Gunny weaving is only made on a very small scale. It is confined
to a very few families in the Tindivanam Taluk. It is manufactured
from locally grown sun-hemp. Extraction of fibre from sun-hemp
and weaving of gunnies is the subsidiary ocoupation of the Saluppas
who call themselves Nayaks. Unlike in Tinnevelly the Saluppas do
not grow sun-hemp themselves. The ryots owning lands grow it and
sell the hemp stalks at Re. 1 per bundle which is the quantity tied
by a rope 3% cubits long and tightened by a single man. Sun-hemp
is a fibrous crop grown in wet and dry lands but more largely in wet
lands before the transplantation or after the harvest of the paddy
crop. ‘Lhe method of extracting fibre, spinning it and weaving it into
‘ patties " and ‘kabilai thattus’ is the same as in Tinnevelly Distriot
but the ‘ Kabilai thattus’ are woven to a length of 18 feet with a
width of 18 inches. This is cut in the middle and the edges are
stitched. Each side of the ‘ thattu ’ will therefore consist of two parts
stitched together in the middle. Gunny bags are also woven in this
district. These are woven like thattus to a length of 30 feet with a
width of 9 inches. A ‘patti’ of 34 feet long will suffice for two gunnies.
Three patties make up the breadth of the gunny of 27". The length
is a little less than 3 feet. Such a guany will hold 48 Madras measures.
The patties for gunnies are usually woven with three stripes two of
black at either edge and a narrow brownish border edged with two
black border stripes in the middle. For black, the yarn is dipped in a
mixture of charcoal powder in water and in red earth for brown From
onre bundle of sun-hemp stalks three ‘thukkus’ of hemp fibre ocan be
extracted. Hemp fibre is sold out at 8 annas per thukku, For 2
gnnnies of the above description two thukkus of fibre will be required
Each gunny sells at Rs. 2. Three gunnies can be made from one
bundle of stalk. The price obtained therefore is Rs. 6. Deducting
the cost of stalk which is Re. 1 the net gainis Rs. 5. This is earned
by a Saluppa in 14 days made up of 5 days for extraction of fbre,
6 days to spin into yarn and 3 days for weaving. The average daily
earnings come to about 6 annas. The spinning is done mainly by
women but the weaving is done oniy by men. At present there are
20 looms at work. The gunnies and patties are sold locally bat
sometimes they are taken to the adjoining villages and hawked there.
There are several villages in Kallakurichi taluk which have woll irriga-
tion and which take in many of the Kabilai ‘thattus’ but the use of the

5
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!eather tails is becoming more popular. Some of the hemp is spun
into yarn and sold as such to the fishermen along the coast.

In recent years the area under sun-hemp has been considerably
curtailed so that the supply of the raw material has considerably
dim?nished- This is due to the paucity of rain and the fact that the
oultivators are choosing a more remunerative crop ‘than sum-hemp.
The manufacturers are landless and too poor to take others’ lands on
leage for providing themselves with raw material. The industry is
dwindling and is likely to die out when the raw material required is
not locally available. The large local demand for gunnies is now met
by imports from Calcutta wherelrom Cuddalore takes on an average
400 tons of the stuff a year valued at Rs. 2.30 lakhs.

BLANKET WEAVING

. The weaving of woollen cumblies is found in a few scattered
villages in the threo western taluks of the South Arcot distriot. In
those villages the industry is in the hands of Kurumbars who speak
corrupted Kanarese with a large admixture of Tamil. They follow
sheep tending as their ohief occupation, Many of them own sheep
and also tend the sheep owned by ryots. The sheep are primarily
reared for the sake of manure and their milk. Wool is therefore
of secondary importance. The sheep are shorn twice a year until
they are 3 years old, after which the wool becomes too coarse and
scanty to be of any use and the animals are converted into mutton.

There are two varieties of wool, the white and the black. The
black wool is finer and thinner them the white. The shearing is done
only once in a year during the months of July, August and September
after the rains commence. It is done by the Kurumbars themselves
each helping his brother in the work, 1f one who has got sheep is
employed, he is paid a coolie in the shape of wool obtained from two
sheep weighing about 6 palams and given a meal- One man can shear
wool from 10 sheep working from 6 to 11 a.m. The sheep first washed
and the shearing is done only the next day. The woo! obtained from
a sheep is on an average 3 palams. The staple is in some places very
ghort being only 2 inches, while in other places it is 6 inchea, No
attempt is made to separato the good staple from the short staple.
In certain tracts producing white wool, great care is taken to shear of
the black spots from the neck or other parts of the sheep separatley
80 that the black wool may be available for putting one or two
threads in the borders of the cumblies. 'The spinning of the wool is
done by the women folk of the Kurumbers. They go out as
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agricultural labourers and on days when they have no work, they att'end
to spinning. The wool is first cleaned and then the bow is applied.
The string is plied only by the hand and this has left an indelible mark
on the right palm of every Kurnmba woman. Small quantities of the
carded wool are taken in hand and the woman sits on a stool and
with the help of a revolving spindle which rotates on a coconut shell
placed on the ground spins the wool into yarn. After a quantity is
spun, it is transferred to another rod Warping is done by taking the
yarn round 8 pegs driven into the ground. The warp stands are sized
with tamarind starch or ‘ Kanda Kilangu’ (wild onions). The latter
is available in plenty in the locality. They are baked and well
ground and applied. The weaving is also done by the women. The
looms and other appliances are crude and primitive and they are the
same as thase used for weaving sun-hemp. The length of the warp is
9 ft. 6 inches. The cumblies in this district are woven in 2 pieces of
23 to 24 ft. broad with 504 warp ends in each and jointed together
and stitched with wollen threads.

A woman weaves a half piece a day. A whole cumbly including
the joining of the two halves takes 2 days. A woman can clean, card
and spin 2 palams of yarn in a day, One half breadth of the cumbly
consumes 20 palams of wool and to spin the yarn required for it takes
ten days. The cost of the cumbly differs widely. The white one
costs Rs. 3—8—0 while the black Rs. 2/-. Some cumblies sell as high
as Rs. 5. Weaving is as crude as the implements themselves are.
No attention is paid to the quality of yarn of the cumbly. Cumblies
are woven not 8o much for the purpose of the market as for their own
use. Sometimes wool is obtained from the sheep of the ryots on
condition of the Kurumbars giving one cumbly per 2 thukkus of wool.

There are over 10,000 wool-giving sheep in the district scattered
in different villages. In no village is the wool spinning and weaving
industry found to exist in a marked degree. It is so widely scattered
and found in such a small extent that there is no possibility of
coordinating and bringing it under any cooperative control. The
outturn also is very poor being only as much as 60 to 100 cumblies a
year. The breed of the sheep is also very inferior and in villages where
they are found in some large numbers, there are no grazing facilities.
To add to all these, there is the competition in the price set up by the
opening of woollen mills in the Mysore State whose agents znake
advances to purchase wool at Re. 1 or Rs. 1-8 per ‘. thukku _ (50
palams). The Kurumbars are not able to purchase at this competitive
price. They are not therefore able to get the necessary quantity of
wool to keep themselves or their women folk engaged throughout the
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year. Beyond spinning and weaving what little wool they get from
the sheep owned by them or entrusted to them by the ryots, there is
no serious attempt to establish the industry or work it on a scale of
production worth mentioning.

HANDLOOM WEAVING OF COTTON CLOTH

South Arcot is industrially backward and bears no comparison
with the adjoining district of Tanjore either in the volume of the
industry or the variety and richness of the fabrics manufactured. But
next to agriculture, it is only handloom weaving that employs the
largest number of people. The census of 1921 shows that there were
18,606 persons engaged in cotton weaving of whom 6,601 were actual
weavers and 1297 persons depending upon silk weaving of whom 438
were actual workers. Various castes of people are employed in the
industry such as Saliars, Kakkaliars, Sedars, Padayachis, Sengunda
Mudaliyars. Devanga Mudaliyars, Vanniyars and Muhammadans.
Saliars as a class engage themselves only in silk weaving and the other
oastes in cotton. The principle centres where weaving is found to a
large extent are Chennappanayakanpalayam, Bhuvanagiri, Naduvira-
patti, Tiruppapuliyur, Karunguzhi, Kurinjipadi, Sangeethamangalam,
Udaiyarpatti, Tittagudi, Avalur, Srimushnam and Chinnasalem. Porto
Novo and Cuddalore are the chief sea ports of the district

The weaving of male cloth and towels is practised exclusively out
of hand spunyarn by 60 looms in Chinnasalem in South Arcot distriot.
The Khaddar Stores Asrociation and the Kallakurichi Cooperative
Spinners and Weavers’ Purchase and Sales Society Ltd., advance yarn
to the weavers and receive back ready made cloths, their weight being
the same as that of the yarn. The yarn is woven only on a handloom
a8 it snaps too often on a fly-shuttle loom as the yarn is spun out of
inferior or ‘ uppan ’ variety of cotton. A weaver is able to weave only
2 to 24 yarde in & day. If millmade yarn is used the out-turn may be
increased by 60%. Ordinarily a weaver is paid a coolie of annas 3-6
to annas 3-8 a yard according to the width of the cloth and the quality
of yarn used and his daily earnings will come to about 6 annas on an
average. The low earnings of the weaver at Chinnasalem are due to
the absence of fly-shuttle looms. As all the 1eadymade cloths are
taken by the two Co-operative Societies at Kallakurichi, the weavers
are not at present confronted with the difficulty of finding markets,
In Chennappanayakanpalaiyam a uniform width of 98 inches is
obtained though the number of punjams varies from 21 to 93 while in
other places the width ranges from 27 to 284 inches. Japan yarn is
usually preferred and it forms three-fourths of the total consumption.
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ly pure ootton is employed but in Bhuvanagiri and Thorappadi
g::u{agi an admixture of artificial silk for the woof. In Kailis of a
superior variety, the warp is of mercerised yarn and the woof, artificial
gilk. Pure silk is not used, as there is said to be no demand for more

costly cloths.

The middleman figures prominently. He gets vyho!esale con-
signments of yarn from the dealers in Cuddalore and distributes it to
the local weaver. gets the staff woven by thgm and takes t.;hem b.ac.k
to the oapitalists. The industry shows no signs of prosperity as it is
said by the middlemen, it fetches them only 34 to 5 annas a day. The
wholesale merchants at Cuddalore Old Town used to export all these
to Sumatra, Java. Penang and Singapore where they have their agents.
Of late, the people of Java and Sumatra themselves' haye learnt the
art of weaving and therefore there has been a decline in the export

of these kailis.

Owing to the depression in the industry, the people of Ava.lurpet,
once a famous centre for kailis, now produce male cloths of dliferent
varieties with broad stripes for borders and edges after the fashion of
Salem silk dhotis. Inferior kind of silk is used for thg bordfar tq keep
the cost low. There are 100 looms engaged in weaving this kind of
cloth. 8ilk is got from Conjeevaram and yarn from Madras. The
warp is 36 cubits long and six cloths 6 cubits by 60 inches can be

prepared at a time.

ECONOMICS OF THE INDUSTRY

Rs. a. p.
Cost of yarn 5 lbs. (308) 5 0 0
Cost of silk 23 palams... 2 1 0
Coolie to weave one pavu of 36 cubit 3 00
10 1 0

: ells at Ra. 1—3—0 and the total value realised is
L:.Cl:()ﬂoltr——%- Gain per pavu is 0—13--0. About 1800 cloths are
turned out in this village in a month. The weaver gots a coolie
of Rs. 8 for 36 cubits (in four days), but he'has to incur an expenditure
of 5 snnas for warping and eizing. His daily earnings therefore
come to 8 annas. Weaving of rough sadis, 8 yards long of yarn of
90 and 30 counts is found in Srimushnam, Chinnasalem and
Thorappadi. Dyed yamn, red and dark red obtained from Madura,
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yellow from Bombay, white from Madras etec. is stocked and sold to
the weavers in Chinnasalem by a few capitalists of the Kaikolar
casts. The middleman is peculiarly absent in this industry and
as such, the weaver is at liberty to sell the cloths himself, but being
poor and not possessed of ready money for the purchase of yarn he
has to sell as soon as he is able to weave three or four cloths.

ECONOMICS OF THE INDUSTRY.

Rs. A. P,
Cost of 473 ladie of red yarn . 029 11 o0
Cost of 12 ladies yellow yarn . 8 6 0
Coolie for warping at | anna persadi... 0 14 0
Cost of sizing .. 1 0 0
36 18 0
This will give 14 sadis. They sell at
Rs. 3-4-0 each and the total value realized is ... 456 8 0
Gain ... 8 9 0

The gain of Rs. 8--9—0 for 14 sadis is earned in 28 days or 5 annas
per day as it takes two days to weave a sadi. The fluotuation in
the price of the yarn presents a very great difficulty to the weavers.
If the cost of yarn is not paid to the yarn merchant, interest from
127/ to 15} is charged from the date of purchase.

The establishment of a co-operative Society where the weavers
have their own markets, working on non-credit basis, advancing yarn
to the weavers and realising the cost as soon as the goods are sold
may place the weavers on a better footing economically. In
Thorappadi a peculiar variety of sadis having in the body of the
cloth longitudinal spots or stripes broken at intervals like the dots
of the Madura Sungadis ie woven and there is a great demand for
such cloths. [his is obtained by tying the yarn at intervals of equal
lengths by strings or threads and then dyeing it. The yarn thus dyed
is put into the woof and the position of the particular woof strand is
so adjusted that the white spots will come in the appropriate places
required.

In Tittagudi and a few other villages towels 4 X 2 oubits, both
towels 5 X 2% or 2% oubite are woven. Yarn of 20s or 40s are used.
A warp of 80 to 125 yards is taken. One bundle is required for one
pavu and 1} for woof. The daily earnings of the weaver does not
come to more than 2 to 3 annas a day. Of the 150 looms jn Tittagudi
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only five are fitted with fly-shuttle salays owing to the ignorance
among the weavers of the advantage of working with fly-shuttle loom.

SILK WEAVING

Silk weaving is practised on a very small scale as compared with
the neighbouring district of Tanjore It is practised on a small scale
in Avalur in Tindivanam taluk by a few Devanga families in makiog
slight silk borders for men’s cloths and at Pennadam in Vridachalam,
the Sidars and Kaikolars make cloths for women with borders of the
same material; at Siruvandalur in Villupuram and the adjoining
village of Mokshakulam the Saliars use the material for borders and
also weave to order fabrics of mixed silk and cotton. In all these cases,
the thread is imported from places like Madras, Kumbakonam or
Conjeevaram 1t is only in Bhuvanagiri and Chidambarm that silk
weaving is done on any considerable scale and even there the fabrics
turned out are of very ordinary varieties In Chidambaram the
castes are mainly Kaikolars and Vellalas. The better kinds of silk
cloth they make are sold locally and for these the Mysore silk dyed
at Kumbakonam is used. The inferior varieties are exported to
Coimbatore, Palghat and other places and the thread employed in
these cloths is dyed locally with mineral dyes. The industry is in
the hands of a few capitalists who pay the weavers piece work wages,
Bhuvanagiri is the chief silk weaving centre in the district. The
Kambayan cloths for Mubhammadans which are made here have often
an admixture of silk and woman’s cloths of the ordinary shape are
made of mixed cotton and silk or of the latter alone. Some of the
thread is Mysore silk dyed at Kumbakonam and some ie dyed loocally.
Only imported mineral dyes are used.

COTTON DYEING

There is practically no dyeing on any organized soale in the
South Aroot district. 1t is however found to a very small extent in
Chidambaram, Bhuvanagiri, Tiruppapuliyur and Thorappadi. . There
wa: & dyeing house in Kottakuppam near Pondichery but it is now
defunot. Most primitive and unscientific methods are followed in
distriot. In Chidambaram there are 15 houses where it is done. In
Thorappadi there are six belonging to Kanadian and Kaikola Mudali
oaste. Dyeing is done not so wmuch as a separate trade as for
consumption of yarn by their own establishments.

The process of dyeing is elaborate and old fashioned. A solution
of the ash of the narungi, plantain fibre, sattaranai, mullithundu in
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water or solution of ‘karaikatti’ got from Madura is mixed with
groundnut oil and an emulsion is formed. It is taken in & bowl in
small quantities and the yarn is dipped in 1, well teased and allowed
to stand in a vat for a day. Next morning it is put over bamboo
poles for drying. The same process is repeated at least eight times
but in all operations after the first the oil is not added. The yarn is
merely treated with the solution until all the grease is absorbed. It is
finally washed in fresh water and dried. .

In Thorappadi, the yarn is dyed only red. Alizarine is mixed in
a tub of water in which Kasanthalai powder is previously mixed.
The yarn is dipped in this and then dried and it is treated in the same
way three times; but at the third time, it is put in the vat with
alizarine and boiled for six hours At a tiwe 16 bundles of yarn are
taken and dyed. Four maunds of groundnut oil, 3 maunds of
karaikatti or other asb, 32 Ib. of alizarine dye are required for this
quantity. One pound of congo red is also mixed with this. Sixteen
Madras measures of ‘Kasanthalai’ powder are also required. In
Chidambaram, Bhuvanagiri and Tiruppapuliyur, the yarn is dyed with
various colours but the colour most commonly dyed is black, indigo
being used for the purpose.

The making of the Kambayan cloths worn by Muhammadans
is an industry by itself. While the manufacture of ordinary men’s
and women’s cloths has suffered by the competition of machine-made
goods, the Kambayan fabrics appear to be free from much competition.
Kambayams are tartans; they are made in a great variety of patterns
and colours and the each fashion is constantly changing. Kambayam
is strictly speaking, the generic name for the Muhammadan garments
and comprises both the kailis or cloths (with borders) used for tying
round the waist and the saila’s cloths which are cut up and made into
jackets or coats. But all these terms are often loosely applied to any
fabrics of this special pattern. They are evenly woven from mill-made
thread which is dyed locally by the weavers themselves with imported
mineral colours The favourite tints are subdued, lowtoned blues,
reds and maroons and they are combined in the tartan in a complicated
and yet tasteful manner. The industry is for the most part confined
to the Cuddalore Taluk and is particularly practised in Cuddalore town
iteelf. Other centres in the same taluk are Chennappanayakanpalayam,
Naduvirapatti, Kurinjipadi and Panruti and in the Chidambaram taluk,
the chief centres are Bhuvanagiri and Srimushnam. Kailis are also
woven at Tittagudi, Karunguzhi, Sangeethamangalam and Udaiyar-
patti and they form the chief items of export from the ports of
Cuddalore and P’orto Novo Many oastes are employed the professional
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weaver communities of Sedans and Kaikolars, Punisavans and Telugu-
speaking Kavarais. The weavers are for the most part in the hands
of capitalists usually Muhammadans or Nattukottai Chetties and the
products have been marketed in Penang, Singapore and Sumatra
where the Muhammadan emigrants from this Presidency and the local
Malays, Chinese Javanese are all fond of this particular kind of cloth.

The hand printed cotton fabries of Cuddalore and Porto Novo
used once to be famous and the diary of Ananda Ranga Pillai,
Dupleix’s confidential Agent mentions their export to Manilla in 1737.
Till recently, they were made in considerable quantities in Tirupa-
puliyur and exported to Colombo, but now the industry is practically
deed. When the trace was in full swing, several lakhs worth of these
goods were being exported to Penang, and now only a fraction of the
quantity is exported. The reason is that similar cloths named Bathaya
Kailis are imported from England and are flooding the market in
Penang. They sell as cheap at Rs. 1-—4—0 while that imported from
India sells at Rs. 2—4—0 and are therefore driving the latter away
from the market. The method of printing adopted is very cumber-
some and involves a lot of labour and it is for the experts to devise
means by which labour can be saved. Opening of dyeing schools in
the locality in which progressive dyers can be taught dyeing in a
scientific way and demonstrations given in the use of modern appliances
such as hydro-extractors, steaming, ringing, and mangling plants may
place the industry on a stabler and sound footing.

A brief survey of the hand-weaving and dyeing industries of the
district shows that the weavers as a class are a hard-worked people.
Sometimes they have to work about 8 to 10 hours a day along with
their women in the household and yet they can earn only 4 to
12 annas on an average. In some places the earnings are still less.
Weaving of handspun yarn indeed gives more coolies but continuity
of the work cannot be depended upon. A skilled worker in silk who
is able to work with a Jacquard machine or Draw-boy harness earns
from 12 annas to Re. 1—8—0 but all cannot take to it. Weavers
of ordinary silk cloths get more, but even they along with their
brothren working in cotton are under the grip of the ocapitalists.
As they are not able to command the necessary ocapital, they
have to depend only upon the ocapitalists to earn any wages at
sll In order to keep the workers in perpetual bondage, the
capitalists make advances of Rs. 20 to Rs. 50 each which are
never repaid except when the weaver chooses to change his master,
and the money is paid by his new master on his behalf. As a
class, the weavers are addioted to drink which takes away the

6
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best portion of their slender income. The foremost difficulty in the
emancipation of the weavers from the grips of the capitalists is the
faot that the whole trade in the particular fabrics in each entre is in
the hands of the capitalist themseives. It is they who command the
sales, local or outside, study the tastes and needs of the market and
prescribe the patterns to be woveu by the weavers. They have
therefore to weave patterns and types dictated to by the capitalists
if they care to have at least coolie for the weaving. If by chance
they weave their own fabrics, as indeed some of them do, they have
after all to take the stuffs only to the very same capitalists who
undervalue if not reject them pointing out the defects or their
ansuitability to the market.

The lines on which these defeots can be cured, the conditions
of the weavers improved are a matter of vital importance in distriot
economy. There are some improvements which the weaver may
adopt irrespective of any outside help. He has to constantly renew
the healds which are usually of thread He can adopt wire healds.
The reeds in use are mostly of bamboo wire or of the outer cover of
the Cholam stalk. As no machine is used in the make, the dents
are far from being uniform. In any case, they do not last for a
reasonably long period. Brass reeds where such can be adopted may
usefully replace them. Sizing is done in the street paying coolie
for 8 to 18 men. Machine sizing can be adopted at least where this
will not displace the earnings of men or women. The cotton weaving
industry of this district was once so famous that it attracted to the
distriot the early Dutoh, French and English pioneers two and balf
centuries ago. Owing to the competition of machine-made fabrics,
the industry ceased to be as flourishiug as it was. No other callings
on & large scale have arisen to take its plave and the surplus population
bad therefore to seek its only outlet in emigration to Penang,
Singapore and Kolar gold fields in Mysore

METAL WORKS

In the volume of this industry, this district has no comparison
with Tanjore district. The metal workers on any considerable scale
are found only in four villages viz. Sangeethamangalam, Ananthaparam,
Kannangaram and Kannarpet where Kammelas and Kannasaris do
the work. In the first two places only old vessels given for repair or
bought at secondhand price by Chettis who have settled in those
villages are repaired and renewed and passed on to the wholesale
merchants as new ones. They know the secret but purchase them
at reduced rates and mingle them with new ones. The workers labour
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bniy for the sake of the Chettis. A coolie of Rs. 2 is paid per padi
of 123 seers. In a month, a worker is able to do 10 padis and earn
a wages of 6 annas per day on an average.

FINANCIAL ASPECT

The Chettis purchase the old vessels at Rs. 1—12—0 Rs.

A. P
per pads; cost of 4 padis comes to e 7T 0 0
Coolie paid the worker e 8 0 o0
15 o 0

Allowing wastage of 2 palams per padi, the quantity
got back is 3 padis, 92 palams. He sells the
renewed vessels at Rs. 5 per padi. Thus the
value realized is ‘ e 19 9 6

Gain ... 4 9 6

Out of the above Rs. 4—9—6, a sum of Re. 1 has to be incurred for
shortage. Thus the net gain for the Chettiis Rs. 3—9—6. Ina
month he is able to transact about 40 padis of vessels and earn about
Rs. 356—16—0 or Rs. 36.

In Kannanagaram and Kannarpet making of new vessels from
brass plates are being made. Brass plates are bought from
Kumbakonam and Madras and advanced to the workers who make
only water pots. The Kannasaris work the pots, roughshape them
and hand over to the capitalists in an unfinished condition as they do
not know how to polish and give a finishing touch to the articles.
The capitalists send the articles to Kumbakonam for the necessary
polish and lining.

A wages of Re. 7-12-0 to Rs. 8-12-0 is paid for making pots
weighing 91§ seers The average wages of worker comes to only
10 to 1. annas & day. In a month as many as 1120 pots are turned
out in Kannanagaram alone.

The making of iron and brass chains as ornamental hangings on
the necks and horns of bulls is practised in Ollakur and Melpadi
of Tindivanam taluk. Big chains for oradles, ploughs and ‘uris’
(hanging stands for keeping vessels) are also done. Each worker has
his own capital and does not depend upon capitalists for finance. OQut
of one maund of iron rods 18 pairs of chains each 31 inches long can
be made in six days and each pair is sold for 6 annas and thus the
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total price realised is Rs. 5. Chains for merry-go-round swings are also
made out of stouter rods purchased at Rs. 35 per candy. Four chains
each 7 feet long are required for a cradle and these are fitted with
hooks at one end and rings at the other. From one candy of iron rods,
chaine for 20 cradles can be made and sold for Rs 70 in all. As this
is done in month, the coolie or gain for the workers is Rs. 70 less
Rs. 86, cost of iron, or Rs. 34. Chains for ploughs are also made out
of iron rods of smaller diameter than those used for oradles. From a
mauand of iron rods 7 such chains can he made and each sold for
9 annas. The cost of the rods is Re 1-14-0 and the price realised is
Rs. 3-16-0. The difference ¢. e., Rs. 2-1-0 is the wage of the worker
for two days during which period he does the work. All these chaine
are sold locally and on the shandies held in Mylam, Tiruvanoamalai
and Chidambaram. The workers have work throughout the year, as
orders for these chains are receive from various places.

CARPET WEAVING

Periyavadavadi, a village four miles from Vriddachalam was once
a ceutre for carpets and had a local fame for durability and
thickness, Ordinary floor carpets and also tent carpets with stripes
of black and red woven alternately and worked with several designs
involving manipulation of warp threads in different ways were the
kinds that were usually manufactured- But the industry which was
mainly dependent on handspun yarn which alone was used for the
carpets was stopped years ago when growing of cotton was given up
in favour of a more remunerative groundnut crop and oensequently no
cotton was available 'ocally for spinning yarn. Moreover cheap and
thin carpets began to dump the market and displace the local carpets

which were heavily priced with the result that the industry became
extinot,

MAT INDUSTRY

Korai mat weaving is extensively practised in the Tanjore district
‘and is a paying concern but in South Arcot itis found to a very
limited extent in & few villages of the district. It is the chief subsi-
diary oocupation of the Muhammadan women. The weavers of korai
mats purchase their requirements from outside the distriot, as there
is no growth in the district. Ordinary mats are sold from 8 annas to
Re. 1-4-0 accordiug to the size. Weaving of sorew Pine mats of

different sizes, are made and hawked by the Mubhammadan women
locally.
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The weaving of date mate is found on a considerable scale in this
district and is pursued as a subsidia.ry occupation. The weaving is
done by women. The mats are of different dimensions but the two
standard dimensiona are 6x4 feet X 3} ft. One woman takes one day
to weave the smaller size mat and 1§ days for the bigger. The smaller
mat is sold at 2 annas and the bigger at 4 annas. The ) sales are
mostly local. The merit of this industry is that it provides work
throughout the year. The cost of 20 stems of dates is 2 annas  The
mat itself is sold for 4 annas. The gain therefore i3 2 annas whl.oh
represents the wages ot the woman from a day and a half. The daily
earnings therefore work up to about 0-1-4. In weaving sma.l.ler mats,
they earn only 9 pies a day- As there are vast areas which haye
spontaneous growth of date palms, there i no dearth of raw material
for the industry. It is for this reason that all castes take to it when-
ever they find time to attead to it after the agricutaral season is over.
As @ subsidiary industry, the date mat weaving has great potentiali-
ties and it is bound to take in several more without any inducement
or help from any extraneous agency,

COCONUT COIR INDUSTRY

Almost all the important coastal villages (especially Cuddalore,
Porto Novo, Kaippanikuppam, Muttakadu, Virankuppam Anumandar
etc.) have abundant growth of coconut palms. In density and
luxurianoe of growth some of these places are not behlqd Malabar
and the West Coast, but the coir industry is net found in agy.large
soale. Coir making is found in some of these villages and it is the
women who beat the husks into fibres and spin into coir. In Mudukur
and Porto Novo mostly Muhammadan women pursue the industry
while in Ramapuram and other place of the distriot, the I-I_mdu women
of the Vellala Chetti, Gounda and fishermen caste also do it.

The process of beating the husks into fibre is done in thie district
on somewhat socientific lines, as green husks are sub]_eot to retting.
Retting is ordinarily done from two to three moaths and in Singaratope
and Kaippanikuppam the period extends to six months. No attempt
is made to develop coir spinning as an art. The women take handful
of fibres, separate them into twos and phen_ twist them between the
two palms of the hands in the same direction. When the threads
receive sufficient twisting, they are joined into one thread. In this
way, the spinning proceeds. The coir is twisted into ropes and
used for drawing water. Out of the yarn spun, ropes are twisted,
three or four folds of yarn being used for roping. Ihe threads are put
into a revolving spindle with four hooks which are turned in
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the same direction by a toothed wheel and twisted into a ooir.
Ropes are generally twisted to a length of 10 or 11 yards and each
rope sells at 4 annas. The industry is only able s0 far to meet
domestic and local needs for ropes and i8 nowhere carried on on a
commercial basis. Natural facilities for developing coir industry
on a scientific and commercial basis are not absent in this
district Theae are backwaters in several places on the ocoastel
area. The banks are all sandy. It is quite possible to ret the husks
along them. The people, particularly the women may take to the
coir industry as a good subsidiary oooupation.

TOYS AND DOLLS

A great advance in clay work is represented by the toys, dolls
eto., made by Pathars in Panruti and other places of the South Arcot
District. Panruti has gained a reputation for the dolls and other
imitation of fruit and vegetable variety, images of animals, imaginary
personages and of Hindu deities. chiefly of Krishna and images of
historical personages eto  The industry is pursued only by Pathars
who are professional potters. In Panruti the images of birds
beautifully perched, kalasams used as ornamental fistures on house
tops, wall hangings such as elephant heads, tiger heads, lion heads,
eto. are also done.

The clay required for these articles is dug out from patta lands
in the locality itself. The Pathars know the quality of the earth and
they point out the place to the cartmen who dig it and supply at
12 annas per cart load. The earth is moistened and well teased and
made free from smali stones and pebbles. 1t is then gathered and
kept for a day or two. The longer it is kept, the better it is suited
for the work.

Moulds are made of plaster of Paris (Karpura silasith) got from
Trichinopoly at Rs. 10 to Re. 12 per baram. At the outset, about
8 barams of plaster are required, but for subsequent orerations a
recurring quantity of one baram a year is sufficient to replace the
broken moulds and to form new ones The plaster is washed to free
it from dirt, broken into small pieces and then fired and powdered.
Figure of the required shape and size is first carefully done with olay
by the hand and half of its longth covered over with a thin wall or
earth having some space between both. When this is dry the above powder
is mixed with water so as to form a thiok solution and it is poured into
the cavity through an aperture left for the purpose after the fashion
of casting bronze. The next half of the figure is then similarly
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treated. Thus, the new mould is obtained in two portions which when
joined together will enclose a vacant space which represents the
required figure. The plaster has the quality of setting itself hard and
the mould stands for several years.

The seasoned clay is put inside of one mould and pressed against
the figured wall so that a thin surface may be obtaited of less than a
quarter of an inch. The other mould is treated in the same way and
both are jointed together and pressed when the required vegetable or
image or other figure is obtained. It is allowed to dry for 10 or 15
days but in a day or two or with two hours after casting, the ridge
which would have formed at the joint of the two portions is scraped
and smoothened. In this way, when the articles reach a certain
quanitty, they are put in the kiln which is quite like the ordinary
potter’s kiln. After baking, the articles are given a dip in a solution
of white earth (Vellai mannu or namakatti mannu) which is got from
Pannikuppam near Panruti ot Re. | to Rs 1-8 per bag. The second
stage is to paint them. Dyes are obtained from Madras wholesale by
the makers. The people have the artistic skill to apply the colours
dextertously in proper shades. The dolls and figures give a plain and
beautiful appearance. But some people prefer glaze and so the
Pathars give a coating of varaish. The varaish is got either from the
local shops or made by themselves by mixing wood oil with ¢ vellai
kungiliyam ’ and boiling it. This gives a good glaze and shine to the
artioles.

The vegetable and fruit kinds are sold in lots of 40 of assorted
articles a Rs. 6 and Rs. 2 respectively. Images of animals or human
beings and Gods are sold at Rs. 10 per 100. Dolls of bigger size of
2 feet or more are sold at Rs. 8 per pair and those of 1} feet and
below at Rs. 4 per pair. The value of the articles ranges from 1 anna
to Rs. 10 which is the price of a Lakshmi or Saraswathi. To make a
figure of this size, it takes 5 days to cast the earth in mould, and four
days for painting, varnishing and etc. The cost of the paint and
varnish ete., comes to Rs. 5. The gain is Rs. 5. This represents the
coolie of one man for nive days.

This industry has been ia existence for a long time, ard confined
itself to the few houses in the town. When they ocontracted alliance
in other villages, the industry also spread to those villages. It was a
flourishing industry but not it is not so paying. Panruti people claim
a high degree of skill and employ first-rate materials for paint, while
in other places where the industry has only taken root, the standard
of finish is lower and the articles are sold much oheaper. Similar
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industry has also been started in other places like Trichinopoly,
Madura, Mayavaram, Kumbakonam etc., and the dolls and figures
made in all these places are passed off as Panruti dolls. This has
further tended to smoother the industry in Panruti to a very great
extent. Panruti people have therefore abandoned doll-making and
taken to make Kalasams, wall hangings eto., which are not done
elsewhere. The sales at present are moscly local. One reason for the
apparent decline of the industry is want of proper advertisement.
The Kalasams, wall hangings and other articles turned out in Pauruti
and other places are really attractive and useful and if there would be
a central organization which will advertise these articles, there may be
a better sale for them.

INDUSTRIES CONNECTED WITH THE SEA.FISHING
AND BOAT BUILDING.

The eastern boundary of South Aroot distriot is the Bay of Bengal
and along the fringe of the Bay there are several villages the principal
of which are Purto Novo, Cuddalore, Merkanam, Kaipanikuppam,
Muttakad ete. The people of these villages are engaged mostly in
fishing. This has given rise to the concomitent industry of making
nets. Those engaged in fishing are of various sects, the chief among
them being Aryanattu Chettis Karayans and Padayachis. One happy
aspect of this industry is that all the requirements of the fishermen
are met by themselves and they do not go in for outside purchase.
Nets are made either purely of cotton yarn or of sunnhemp or of
both and coir mixed. Only males are engaged in the knitting of nets
while the women are engaged in spinning sunnbemp fibre into yarn.
Boys above the age of eight who do not go afishing are solely engaged
in the twisting of yarn by Takli. The counts of yarn used are 4s, 10s,
168 and 20s. Nets are made of various sizes to suit the different
geasons. A net consists of net proper, the fringe with two eye-holes
which is made of stonter thread and the border which is made of fine
ropes. For nets, yarn of 10s to 208 are chiefly used. The yarn is
purchaeed from local shops which stock yarn from Coimbatore,
Madura and Madras. There is also an off-season in fishing when the
fishermen purchase yarn in bundles and engage themselves briskly in
the knitting of nets. At other times they purchase only small
quantities then and there A net is ordinarily made up of 80s to
40 mahls, and each mahl for instance is 182 {t. long and 12 ft.
broad. To make a net seven bundles of 208 at Rs. 8—2—Q per
bundle are required. One mahl consumes about 66 hours of work.

—~Qontinusd

MAURICE MAETERLINCK THE DRAMATIST
BY
C. R. MYLERU M.A.

Maurice Maeterlinck the great Belgian dramatist and poet
whose death was announced recently was an outstanding writer,
the like of whom we see rarely in the world. He is * like one of those
mighty torches of light which, from century to century, seek to
illumine the issues of the dark labyrinth where life and death grope
blindly in eternal gloom ”." Practically all of us go through life like
people blindfolded and led to a railway train and who are also locked
in one of the carriages ; we do not know where we go to, except that
we go on a short journey. Many of us stare through the windows and
get interested in the sights we see outside rushing past us, many others
occupy ourselves in eating, talking and sleeping among the things that
lie helter—skelter in the compartment. But there are a few, a very
few, who sit apart, buried in their own thoughts, occasionally looking out
through the windows of the speeding train, surveying their fellow
passengers variously occupied, and start thinking where from they
come and where they are going to; they also give expression to their
oconclusions in a wonderfully convincing way. Maeterlinck belongs to
this ‘* few though select” company of thinkers and writers, whose
works would be read and appreciated by people as long as humanity
lasts.

Mavrice Maeterlinck was born at Ghent on the 29 of August, 1862,
and his parents were of Flemish extraction. His father was a
‘* proprie'taire ’, and he received his early education at Ghent, his
native town His father intended him for the Bar, but Materlinck
with his dreamy and unpractical ways, scandalised his father and his
other cold-blooded and practical-minded townsmen, where everyone
wanted to get on as well and prosper as quickly as possible; the young
Maeterlinck became friends with three other budding authors, Charles
Van Lerberghe, Gre’goure Le Roy and E’mile Verhaeren; each recogniced
the others’ merits and encouraged one another. They eagerly devoured
in secret all available Belgian Literature, and Maeterlinck contributed
when still at college some poems under the pseudonym of “ Mater ” to
the “Jeune Belgique”’, a new born review of those days. Our author’s
friends did not come to any good in later life ; but luckily Maeterlinck
first proved to his father and others interested in him that he was
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utterly unfit for the Bar, by losing the first and last case entrusted to

- him in 1889 ! Thus his career as a lawyer began and ended, and he
turned to his natural and pre-destined profession of letters with eager-
ness and alacrity. Kven if he had persisted in the Bar, he would have
been a complete failure because he wasg tongue-tied in company, and
never liked to speak to anyone unnecessarily.

He always loved solitude and meditation, and even with his closest
friends he would sit quietly and smocke rather than exchange even a
single word, but still he and they would feel that they had spent, a
most delightful evening ! He spent two years in Paris, where he became
acquainted with Villiers de I'lsle Adam and the symbolist school of
French poets. After his father’s death he returned to Belgium, and
began dividing his time between Ghent and Oostacker, the winter-
months at the former place and the summer monthe ot the latter.
He thought, or wrote, or dug in his garden or rode his bicycle. or
swam in the river but never wasted time in idle talk with anyone.

That was his habit and routine throughout life, 8o that he thought
and wrote prodigiously.

He began writing in 1889, and first
entitled, *“ Serres chundes ” and the

which was originally in metre. but he rewrote it in prose later. Octave
Mirabeau spoke about it in nigh resounding terms so that the whole
of Belgium began to speak about the book and the author. One Iwan
Gilkwi had also praised it in the pages of ““ Jeune Belgique,” to which
Maeterlinck had contributed articles as a college student ; he had called
“ La Princesse M.leine” “‘an ilportant work, that marks an epoch
in the history of the stage ”. No wonder that like Byron, Maeterlinck
“ awoke one morning and found himself famous ”. This gave him his
much-needed self-confidence, but, he hated publicity, newspaper-
paragraphs, interviews, etc., and went further and further into his
shell. But in spite of his fame as a writer, he could not get ony
decent job, because in those days the authorities in Belgium disliked
and distrusted writers as a race ! So he went back to Paris where book
followed book in quick succession. They were, “ L '] niruse” and
** Les Aveugles,’ in 1891 ** Les Sept Princesses 1892, and “ Pelleas et
Melisande” 1894 all plays They were followed by ‘' Alladsne et
Palomides  * Interieur,” “ La Morte de Tintagiles,” algo plays, which
were considered suitable for marionette shows. In the meantime he
became more and more fanious ; bis works were translated into many
European and other languages; America, Russia and Germany began to
bid for the first rights of his fairy pieces and dramas. At last even his
native country rcalised the greatness of her sou, and wanted to do him

produced a volume of verses,
na play *“ La Princesse Maleine,"
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all the honour she coulé ; but Materlinck refusgd point blank. When
all the people were shouting for him and his name, he sought the
beatitude of solitude more and more The_ truth seems to be that he
had a “ hermit disposition ” which kept itself apart, unsullied and
uncontaminated by the world and its ways. He cou'ld look upon the
world and humanity as from a distance, think for bnmself“abm'lt .them
and their problems and come to his own conclusions. Thls”l‘s the
master-key that unlocks the secret of the man and _hls .work. He
was a sort of voluntary exile from the yvorlq, and his mind was not
conditioned by his age and his surroundings in any way; that is why
it expanded easily outside his century and fled above and beyond his
period.

This should not be taken to mean that he was a dreame::, wholly
oblivious of himself and his duties and responsibilities. Nothing could
be farther from the truth than that. He was & member of. the Civic
Guard of his town and discharged his .dutl'es very efficiently ; he
attended to the small practical details of his private life very carefully ;
his book on ‘‘ Vie des Abeilles ”’ shows how dl.llgently he has ohgerved
the life and ways of Bees. * At first glapce it seems a .puradox, an
impossible combination of elements, radically incompatibie ; we fee
that he has two wings when he walks the earth and a solid body when
his wings bear us aloft through the air ” _ More plays fol!owed fron,m,
his pen : in 1898 he translatsd Ford’s <" 'Tis is a pity she is a w}’lore
as ‘“ Annabella” ; 1909 saw the production of Mor.ma Vanna” and
“ Marie Magdalene,” very charaoteristic plays of his. He t‘ranslate‘d
Shakespeare’s * Macbeth ” in 1910 ; the same year saw th'e birth of his
world-famous play ** The Blue Bird *’ which also got him the Nobel
Prize for Literature. In 1920, he wrote and published a war-play,
called ““ The Burgomaster of Stilemonde”. He was greatly helped and
inspired in his work by his wife Mme Georgette Leblanc. Maetgr]mck
who not only kept his house neat and decorated but algo gave him the
knowledge of womanhood required to create charaoters like “ Melisande,
Ariane, Joyzelle and Monna Vanna.” He died in June 1949, full of
years and honour and heloved by his countrymen and also by all lovers
of literature and drama throughout the world.

Now, let us turn to bis work and achievement 88 & draqmtist.
M. Octave Mirabeau who had reviewed his first plgy ‘La Prmceaa’e’
Maleine ” in the ‘ Figaro,” hailed him as the “ Belgian Shakespeare.
Some others partioularly one Max Norda}l, a VIolenP person of t'he.du’):
called him a **mental cripple, an idiotic drivelier, an imbecile plagiarist.
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But anyhow, it is clear that he aroused the strongest of reactions,
either in favour or against. At the beginning people did not under-
stand him properly ; they mistook his aims and methods. Maeterlinck
was thinking of life, while others were thinking of his poetry or
dramatic method. He may have been a symbolist and an experimenter,
but his main interest was in philosophy and has been 8o ever since.
In whatever he writes, plays or studies of doge or bees, he was always
expressing something concerning the problems of life. He expressed
his views on Literature and Drama in his work called. “ Le T're’sor des
Humbles ’ in a very unmistakable manner. He said, It is idle to think
that by means of words, any real communication can pass from one
man to another. How then ! By silence; in the great silent moments
of life, such moments as everybody knows, oxperienced in love, sport,
work, religion, not necessarily moments of great emot
in which we seem to become aware of much Maeteriinck thought
that only in such moments do we get to know anything worth knowing.
It is obvious that such a view has dramatic possibilities. He thought
why should there be always violence in the subject mat
‘“ Does the soul flower only on nights of storm ?
this idea has prevailed.” But why not try the ideas which painters
make use of on their canvas ? “The painter will place on his canvas a
house lost in the heart of the country, an open door at the end of a
passage, a face and hands at rest, and by these simple images will he
add to our consciousness of life, which is a possession that it is no
more possible to lose.” The Drama need not always deal with {he
extraordinary convulsion of life; why should the dramatist imagine
that we would he pleased with murder, outrages, treacheries, etc.. which
might have pleased primitives, and barbarians ? Turning to “action” in
Drama he said that we should have a ‘“static theatro,” a drama in
whioch there was no action at all, a view which follows from his
conception of the subject-matter of Drama About “dialogue” he felt
that the only words that count in a play are those which at first seem
useless. He asks, “ who thinks that the best conversation at dinner
consists in asking for the salt or saying that you will have some bread ?
Here the only words of high worth are the useless ones " He says
that we must open our ears for the super-essential meanings of words.
This is in short Maeterlinck’s view of Literature in general and Drama
in particular. He puts his faith admirably in a passage in the same
book ; we can call it the charter of his conception of the * Static
Drama ” “I admire Othello, but he d :es not appear to me to live the
august daily life of Hamlet, who has time to live, in as much as he
does not act. Othello is admirably jealous. But is it not perhaps an
ancient error to imagine that it is at the moments when this passion,
or another of equal violence, possesses us, that we live our truest lite ?

ion, but moments

ter of play.
Hitherto doubtless,
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to believe that an old man, seated in his arm-chair,
sv:iatz:gg;gz:nﬂy’ with his lamp beside him ; giving unconscious ear to
all the eternal laws that reign about his hogse, interpreting, leth(.mt
comprehending, the silence of doors and windows and the quivering
voioce of the light, submitting with bent h‘ead to the presence of his
soul and his destiny—an old man who couceives not that all the powers of
this world, like so many heedful servants, are mmg!mg gnd keepl.ng
vigil in his room, who suspects not .that the very sun itself is supporting
in space the little table against which he leans, or that every star in
heaven and every fibre of the soul are directly concerned in the_ move-
ment of an eyelid that closes, or a thpught that springs to bu?h—-_I
have grown to believe that he, motionless as he is, does yet live in
reality a deeper, more human, and more universal hf:e than the lover
who strangles his mistres, the captain who conquers in battle, or the
husband who avenges his honour ”

Now, shall we turn to a brief Ponsiderfition of some of his
important plays written upon this: basis, so dlﬁ'ere[}t from the con-
ventional theory of Drama ? The first two plays which coElfo,rmed to
his theory, and which were hailed as successes were: —*“L Intn.ts.
(1891) and Les Aveugles (1891)’.’. The first play depicts only a family
round the evening table; nothlqg remarkable happens, as far as we
can see ; nothing important is said by any of the chara.ctex:s aqd yet
the little play is very effective. One ca-mnot read_ through 1t_ without
feeling its power. The second play is not qult.e 80 consistent or
convincing as the first ; a priest leads a party pf blm.d Peop]e whom he
is overseeing into a wood ; then sudd'enly he dies. Thu? is not an every-
day affair like the story of the previous play ; yet it is as effective
as the other in the reading or the staging.

is * Pelleas et Melisande ” (1894) is another remarkable play,
t:hou;‘lhl stheptixeme is more conventiopal th.an is usual _with him. The
action and the dialogue also are a bit unlike the previous plays, and
are more in conformity with tradition. But still, Materlinck produces
his peculiar effect very well here also, becayse hlS' central idea i
characteristic of him as also is his way of looking at life. The story is
briefly this:—* Into a dark, and old., and melancboly world, a wor?d
not utterly without gleams of sunshine and a flower or two, but still
constrained to its gloom by its own peo.p!e, and by the people of ages
long past, into such a world comes a spirit of beauty from a far away
and unknown place ; here in this glqomy world are such peqple as we
know ; & powerful, active man, a child, an old man whose wisdom has
taugh;i him only that the riddle of the Universe is unsolvable and a
young man. Whatever the relations of these people may have been,
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they are disturbed by the necw-comer: the new charm and beauty
bring delight but also discord. [t is the young man that espeuially
understauds this new companion ; the feeling of others is but external
superficial, bis understanding is vital. But conditions are such that
they cannot be to each other what they might be and both parish ;
leaving the world much as it was before, save that there is a
remembrance left of the exquisite and beautifu! one who will some
day take the place now made vacant ' Thus. in this play Materlinck
presents to us the possibility of a life of the spirit fuller and more
beautiful than our life on this earth. No one should ask if it is
beuutiful to love ome's brother’s wife; Materlinck thinks that
spontaneous love for anyone is beautiful ; he wants to convey the sort
of love which goes beyond the barriers we are accustomed to see ; he
wants to present an intercourse of spirits. The symbolism in his plays
is always important ; but even without understanding it the play can
be enjoyed ; when Mrs Patrick Campbell presented it in London, some
one wrote, * As it was presented yesterday, at the Royulty theatre,
you felt the poetry of the idea. the delicacy of suggestion, the rarity
and remoteness of it all. What does it all moean ? Anything beyond
what lies upon the surface? Perhaps, but at a first hearing, at any

rate, you are content to enjoy the beauty, the romance of Maeterlinck’s
creation.”

“ driane et Barbe Bleue” (1901) is an important little play of his.
because it provides a sort of commentary on life. The ususl caves, cavorns
huge-doors etc., which appear in his other plays, also appear here ; but,
when we see the departure he makes from the well known story as we
have learnt it we understand his idea in the play. Ariane does not
want the other keys given by Barbe Bleue, but only the forbidden
key. which she considers to be the “only one of value” ; this at once
tells us that Materlinck is of the opinion that while searching for truth
it is useless to go where people have gone before and have found
nothing. Thisis precisely what he himself does in his search for
themes for his plays, and in his method of writing his dramas. He
searches in those places which are forbidden by convention, authority,
or fear of ridicule ete. * If one thinks of the prohibitions of the world,
one will go no farther than the world.” Similarly Ariane opens the
forbidden door while her nurse opens the other doors where she finds,
diamonds, rubies, pearls etc, which are cormmon. Inside the apartment
the door of which Ariane opens, she finds all Maeterlincks’ heroines :
Melisande, Selysette, Ygraine, Bellangere, and Alladine. She releases
then from their dark cavern and makes them face God’s light, and

1. Hale Dramatists of To-Davy.""
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see the trees, and flowers and waves of the sea etc., which dazzle th.eir
eyes. They look at each other and at Ariane, ar}d think everything
to be strange. Then Bluebeard their oppressor is brought to them
tied hand and foot by the peasants, who go away at a mere word from
Ariane. In spite of the remonstrances of the nurse, Ariane cuts Blue-
beard loose from the knots, and asks her sister to come away with her.
When she goes away. But they cannot make up their minds to leave
Bluebeard and his halls of jewels, when Ariane calls them Sh? goes
away never to return and they are with Bluebeard in lfis hall of jewels.
The play is impressive both in the reading and the acting.

“ Monna Vanna " (1909) is rather puzzling at first sight, because
we do not find the usual symbolism of the author here; nor does it
appear to have been meant for his “ static theatre.” Itisa play of
the Italian Renaissance, and in its externals might have been Wl:ltten
by anybody.” The first accustomed figure ip a world of ordlngry
strangers is the old man Marco. He has the air of calm wisdom with
which we are familiar from Maeterlinck’s philosuphical writings, he is
the representative of eternal justice ; if not of common sense, yet of
that sense wherein we *‘ see into the life of things’ and which greets
us so often if not in Maeterlinck’s plays, at least in his philosophx......
Marco brings to the captain of beleaguered Pisa the offer of the
Florentine besieger ; let his wife, Monna Vanna, go to the tent of the
conqueror in mantle and sandals only, and the town shall be spared.
Guido is outraged ; Marco is imperturbable. ¢ Why do you consider
if you have the right to deliver a whqle People to death in ord'er t_o
delay for a few hours an evil which is inevitable ; for when the oity is
taken Vanna will fall into the power of the conqueror.” The
Materlinckian wisdom of the advice is not understood, save by Vanna
herself, who immediately accepts the offer. Guido is indignant and
outraged and we certainly must sympathise with him, but how much
less wise is he than the other. When Monna Vaona comes to the tent
of Prinzivalle she learns that they have met before ; he met her as a
child and has loved her for twenty years during all the rush anq change
of a Captain’s life  There is something noble in s_uch devotion and
Vanna receives it at its true worth. 1t is something different from
everyday sentiment and feelings. Tngy retern together to Pisq. wh.en
they get there Guido dues not appreciate this noble love as his wife
has done, Guido is of the world and eannot understand that Peop]e
will not do as seems most natural to him Marco alone appreciates ;
those who want to live at a higher level must be satisﬁeq w_ith very
few companions. Maeterlinck succeeds in putt'ing. us on his side. Real
Justice appears beautiful in Marco ; real morality in Vanna ; real love
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in Prinzivalle. Such people will understand each oth

er even if every-
body else holds them worse than tools or knaves ” !

‘“ Sister Beatrice” (1901) is a miracle play,

and was specially
written for music to be composed by one M. Gilkas,

a famous musician.

In this respect this play resembles *“ Ariane et Barbe Bleue,” which also
was written for music. The drama is based on a nunnery—legend of

Sister Beatrice who left the convent with her lover, and came back
after a hard and sinful life to realise that the Blessed Virgin had
taken her place in the convent’s daily routine during her long absence.
The plot i~ not so important as the spirit here ; the spirit, the whole
idea, the contrast between profane and sacred love, is beautifully
shown in the play. The end where the Sister returns in rags full of sin
and remorae and puts on her old veil and dress again, and where she
is admired and spoken highly of by the Abbess and the Nuns, when she
does not know the fact that her place hud been taken by the Holy
Virgin, that place is really magnificent, in Maeterlinck's best manner

When she realises what has happened she dies in this world and awake
in the other.

Marie Magdalene (1909) is another great play of the author. It
i8 very simple, and even untheatrical. and appeals more to the reader
than the spectator. The interest seems to be not in the action of the
play, (as in all his great and characteristic plays) but the soul of Mary,
and Maeterlinck achieves remarkable suocoss here. He gives us some
idea of her strange and fine conversion from her former sinful life.
He does it very creditably though having no great faith in the Christian
way of life himself. He was primarilv interested in presenting a soul
in the process and finality of conversion to a nobler way of life, and
that he did to perfection. One cannot do better than read the play
to understand the soul of a woman like Mary Of course there are
the usual Gospel characters like Beatitudes, the lame, the halt, the
blind etc., Lazarus and others. It might be that these incidents give
the necessary atmosphere ; but the soul of Mary and its conversion
only Maeterlinck portrays by himself. One does not know whether the
presentation is accurate or historical; but, who can say which is correot
in the case of a woman like Mary? Maeterlinck seems to have the
power of visualising a different kind of life from the one that we know,
and he presents it with a charm which is most alluring, in this respect
he is perhaps unrivalled among the dramatists of the world.
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And now we shall take up his master-piece, The. Blue-Bird ”
(1910) for a short review, This was his greatest theatrical success,
more wonderful than all his other performances put to-gether. If was
seen with a rapturous delight and has peen seen in the same way
since, every time it was presented. It is mdeed'a. very great acl:xleve-
ment of the author ; it was originally and ostensibly writen for children
but it charmed big audiences wherever it was staged. It gave very
good opportunities for stage and scenic artists to show their sk{ll in
fine effects and combinations. Its defects were not ca.x:ed for in its
general excellence. ‘It was a play of thought, and very * modern ” at
that and also scientific thought > Though a popular piece it was very
characteristic of the author in all respects. The title ‘‘ Blue-Bird
stands for general happiness, which all people in tl}e world are search-
ing for, but are unable to get at. This Blue-Bird is sought for by two
children Tyltyl and Mytil, children of a poor WOOd-Ol.lttel‘.; the children
stand for humanity at large. They search for the bird in the .Wor]d
of the Dead, in the land of the Future, in the land of Memory, in the
Palace of Night, but it is not to be found any where; they are guided
by Light who stands for wisdom and commensense. They are accom-
panied by their Dog, Cat, Bread and Sugar. Duylng tl']ell‘ search th'ey
have to fight the conspiracy of the Plant. and Animal kingdoms, w'hlch
are against Man in general. But, they are saved b_}t Dog and Light,
the cat playing them false at the last and psycholegical moment. The
children have a diamond with the help of which they are able to see
into the souls of animals and plants ; the diamond stands for the spirit
of real science and not the dry classification with which we are familiar
in the world.  Finally the Blue-Bird is found in the cage of the
children at home, where they return at day break after wandering in
all the above-mentioned places during the night with the help of the
diamond. This means that mankind seeks for happinessin all strange,
romantic and wonderful places, but finally finds it at home and in its
own heart. The conversation, the idea, and the story are all in
Maeterlinck’s most characteristic vein and most apppaling. But we
may complain that the symbolism or th?‘ allegory s not ke,p,t up
throughout the play clearly as in Bunyans' “ Pllgnms. Progress.” But
the main idea is perfectly clear throughout so thgt this defect does not
strike us in a glaring manner, when we read or witness the “play. But,
if he had worked out all the minutiae of the symbohsm_ also in dgtatl,
then the effect would have been greater, and the symbolic aspect itself
would have been grand. Therefore as Lowell said ot Emerson, we feel
that we have seen something beautiful, but do not remember the
detuils. The characterisation is full and grand, .especmlly t!mt of the
Dog, the Children, Bread, Light, etc. The Dog is & masterpiece ; you
feel that the author is a great lover and friend of that wonderful dumb

7
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creature, who is the greatest and most loyal servant of man. No
wonder he wrote his great book *“ My Dog.” Maeterlinck also pleads
that man should study and understand the soul of animals and plants
and the other things with which he comes into contact in daily life.
Altogether it is a grand work, which is unmatohed in its kind.

Thus he was a great writer, and in particular a great dramatist
who annexed the idea ot " the Static Theatre” to the kingdom of
Drama, and became a master in this kind of play writing. If Shakes-
peare sounded the depths and scaled the heights of human passion in
his great Tragedies, and George Bernard Shaw discussed problems of
life in his plays Materlinck studied and presented psychological reactions
most vividly in bis plays. If we once cultivate a taste for his writings
we will not be satisfied until we have exhausted all his works, and we
would be all the wiser and the better for our pains undoubtedly.

STUDIES IN THE DEVELOPMENT OF
PILA VIRENS (LAMARCK).

1. THE DEVELOPMENT OF SHELL GLANDS
By S. Nagaraja, M. Se.
INTRODUCTION

HE complete development of the common South Indian Apple
Snail,* Pila virens (Lamarck) was investigated by me in 1942.
About the same time Ranjah (1842) published in the Records
of the Indian Museum a complete account of the development of Pila
globosa (Swainson). As my observations of the development of Pila
virens differ in some important respeots including the fate of the
blastopore, the development of the shell-glands, alimentary canal, the
changes in the nervous system eto., and as the species investigated by
me is the common one found in the Madras Presidency and prescribed
for the study in the South Indian Universities, I decided to publish
my observations in a series of parts, after critical revision wherever
Deocessary-

The work was carried out in the Zoology Laboratory of the
Annamalai University. I am greatly indebted to Prof. Seshaiya for
guidance and instruction. My thanks are due to the Syndicate of the
Anvamalai University for the award of a research studentship to me
during the years 1940—432.

METHODS

As regards the methods of investigation, I should specially men-
tion that double embedding in celloidin and paraffin was invariably
employed, and that in addition to sectioning and examination of
stained preparations of entire embryos, plastic reconstructions from
secticne and mioro-dissections of organs and organ-complexes were
made. These micro-dissections were stained and mounted in canada
balsam, and when examined under the dissecting binocular microscope,
they proved invaluable for understanding the shape and relative
position of the developing organs.

* Thesis submtted and approved early in 1943, for the M Sc Degree of the Annamalar
University.
8
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RESUME OF PREVIOUS WORK

Ranjah (1942) has given a comprehensive review of the history of
the investigations on the shell gland of Pila. I should add to this
review, as being relevant to the present paper, that Prashad (1928)

mentioned briefly the appearance of the periostracum of the embryonic
shell.

Ranjah’s observatious on the development of the shell gland of
Pila globosa may be summarized as follows : —The shell gland arises,
as in all Gastropods, as an ectodernial thickening at the aboral pole,
which invaginates at first and later becomes everted, During eversion,
the cells of the central region become thin and flattened, while the
marginal, tall and columnar cells give rise to the shell gland (=supra-
marginal ridge) of the adult. The rudiment of the sholl is secroted
first as a thin cuticular membrane from the shell gland and forms a
cap-like covering against which calcareous matter is secreted.

In the development of Pila virens, the transformation of the
shell-glands into the definitive condition shows interesting features
which have not been recorded at ali by Ranjah (1942) in case of
Pila globosa.

DEVELOPMENT OF THE SHELL-GLANDS

The developwent of the shell glands of Pila virens may be described
under five stages.

Stage I :--The ** Anlage "’ -of the shell gland appears very early,
sooun after gastrulation, while the stomodaeum is developing, but the
endoderm cells are still compact without any trace of the archenteron.
The shell gland area is at first in the form of a patoch of ectoderm
situated dorsally in the post-velar region. In sections, the shell-secreting
area is easily recognized by the deep stain it takes.

A little later, in the ““ Trochophore ’ stage, the thickening becomes
extensive and slightly depressed and then bowl-shaped (Text-fig. 1.
Soun after, the invagination becomes deeper and narrower in the centre.

The modifications of the ectodermal cells in their transformation
into the “ Anlage’ of the shell-gland proceeds from the centre to the
periphery. The active multipl@cation 91 the cells in the (entre of the
** shell-gland area ™, representing a higher rate of growth-activity, is
apparently responsible for the invagination of the shell-gland.
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Siage 11 :—The next stage of development of the shell-gland is
seen in an embryo of about 24 days, in which the visceral hump has
become differentiated and shows already asymmetrical growth. The
‘““shell-gland " is shifted towards the left side as a result of this. A
thin cuticuiar secretion is already visible at this stage in the invagi-

nated portion.

Prashad {1928) pointed out that there is no general agreement as
to the region which secretes the first rudiment of the shell. In several
gections of the embryos of the *rd day of development I was able to see
clearly a chitinoid secretion spreading over the invaginated * shell-
glan 1" similar to what Fol (1875) observed in Heteropods. Histological
evidence also lends support to the view that the first trace of shell is
formed, while still in the invaginated condition, by the entire shell-
gecreting area. The embryonic shell-glands spread all over the
shell-secreting area and later on become confined to the peripheral
zone (Text fig 2). The secretion from the marginal zone is a later stage
and not a primary one as Ziegler (1885) suggested.

Stage 111 :—This stage is seen in an embryo of about 8% days
(Text-figs ) 3, 4 and 6. Due to greater and asymmetrical growth of
the visceral hump, the shell-secereting area comes to lie entirely on
left side of the emmbryo and has a greater extent than at the time of
its appearance  Further, during this stage it becomes evaginated and
becomes cap-shaped, with a thin cuticular secretion of similar shape
lying over it. The evagination of the shell-secreting area is evidently
due to greater peripheral growth than before as the shell-gland
increases in extent. The hemispherial shell as Huxley (1952) pointed
out, is the result of peripheral growth. Thus both the invagination.
and evagination arc due to physical causes as Prashad (1928) suggested.

Stage 1V :—The next stage in the development of the shell is in
an embryo of about 4 to 43 days (Text fig 6 and 7). So far, the
cuticular shell has become a more or less hemispherical cap produced
evidently by the uniform peripheral growth. Hereafter the shell
begins to ‘“ shear ” (D’ Arcy Thompson. 1942) or to ‘ cork-screw
(Huxley ; 1982) Moreover, the shell comes to occupy in due courses
the dorsal aspect of the visceral hump.

There are striking changes in the shell-secreting area also. As
will be seen in Text-figs 6, 7 and 8 the shell-secreting area, instead of
lying entirely on the left side as in the previous stage, is now partly
shifted to the posterior side of the visceral hump. What was originally
the posterior margin of the shell-secreting area becomes now its right
margin. In the veutral part of this margin a few projections are seen.
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In an embryo of about 3} days there are three
slightly visible in the left view of the embryo of 4}
They are more numerous and visible only when the
from the right side. In Text fig 8, representing a lat
be seen to have extended furtber up along the right si
still further.

or four projections
days (Text fig 6).
embryo is viewed
er stage they will
de and Text-fig ¢.

These changes in the appearance of th
due to the differentiation of the definitive shell glands. Text-fig 1
shows the embryonic shell-secretin

eung ares in an invagined condition
Text-fig 2, represents the evaginated condition. Text-fig 3, shows a
transverse section passing through the right margin of the evaginated

shell-gland. It shows that the shell-glands are now confined to the
peripheral or marginal zone. Text-fige, 17, 18 and 19 show surface
views of shell secreting areas of about 9 days, 3} days,

L and 4} days. In
an early stage the margin of the shell-secreting area is uniform all
around, but in the later stages the right side is broader, indicating an

increase of the shell-gland area. The formation of the projections on
the right side is seen in the Text-fig 19. The Widening of the right
margin and the development of the processes are due to the differentja-
tion of the definitive shell-glands. As the shell~seoreting area also
shares the asymmetrical growth of the vigceral hump, the differentiation
of the definitive shell-glands commences ventrally on the right side and
gradually extends forwards and upwards indioating a spiral growth.
What appear to be marginal projections are rea)
of periostracal glands. They begin to function a lit
ostracal glands which are differentiateq immediately behind them. In
Text-fig. 10 the surface of a portion of the mantle and the thin perios-
tracal shell of an embryo of about 5§ days are Tepresented. At some
distance behind the mantle margin, there are at intervals gemilunar or
pocket-like struoctures which are seen in lateral views of the embryo as
projections of the mantle, but are really groups of Periostracal glands.
Bahind these there is the supramarginal ridge on which open clusters
of ostracal glands Arising fromn the semilunar caps, 1. e., the perios-
tracal gland groups, are zigzag, suture-like bands, whi'oh in entire
views of the shell appear as spiral lines of growth (Text-ﬁg. 18) These
are referred to by Prashad (1928) ag wavy linus whioh separate the
more or less paraliel bands of which the periostracum of the embryonic
shell is composed. '

e shell-secreting area are

ly marginal groups
tle earlier than the

The structure of the montle edge with the periostracal and
ostracal glands as seen in sections is representeq in

. . : ext-figs, 12, to 15.
Text-fig. 12 is a section passing through the mantls in the region
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between the periostracal gland groups. The mantle margin is turned
upwards and immediately behind it is the supramarginal groove. There
are no glands opening into the supramarginal groove in this region of
the mantle edge, but connected with the supramarginal ridge are
densely grouped flask-shaped glands, the ostracalglands Text-fig. 13 is
a seotion passing through the region of the periostracal glands Here
dense clusters of periostracal of glands are seen opening into the
supramarginal groove  Their continuity with the ostracal glands
shows that both of them have the same origin. By comparing Téxt-ﬁgs.
12 and 13 with Text-figs. 1, 2, & 3, it will be understood that both the
p;eriostraoal glands and ostracal glands are derived from the embryonis
glands.

Text-fig. 13 shows the secretion of the periostracum by the
marginal gland groups. The periostracal secretion from the glands
evidently flows into the supramarginal groove and spreads over the
surface of the mantle as may be seen in the surface views of the mantie
and shell. At a slightly later stage of development the shell becomes
thicker by the deposition of calcareous crystals beneath the thin
periostracal layer. In sections of the embryo of about 8 days it is
very distinotly seen that the ostracal secretion arises beneath the

periostracum.

Stage V :—During the later stages of development the shell
glands, both ostracal and periostracal, approach the mantle margin,
and the supramarginal groove becomes narrow. An examination of
the surface view of mantle edge of a later stage (Text-fig. 11) shows
that the periostracal gland groups have increased in number and the
ostracal glands are close to them. Corresponding to the increase in
number of the periostracal glands there is an increase in the number
of spiral lines on the shell. Invery late stages the distinction between
the ostracal and periostracal glands cannot be easily made out.
Text-fig. 14 shows a gection of the mantle edge of a very late embryo.
The mantle margin is not so large as in the earlier stages and the
supramarginal groove has become very narrow. The same appearance
is presented in gections throughout the entire length of the mantle
edges, and there are no special groups of periostracal glands arranged
at intervals as in the earlier stages The section in question also shows that
what may be recognized as periostracal glands open now on the
supramarginal ridge itgelf. The general mantle epithelium behind the

supramargiﬂ&l ridge has changed in appearance by now.

Text-fig. 15 is a section of the mantle of a young animal after
hatching, The supramarginal groove is very narrow. Al the
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shell-glands open on the supramarginal ridge. A single group of glands
may be recognized as the periostracal group from ite proximity to the
supramargiaal groove. The general mantle epithelium is further
modified as compared with the earlier stage development of gland-
cells and is presumably responsible for the secretion of hypostracum.

It is very probable that the reduction of the mantle margin and
the supramarginal groove and the elevation and extension of th
supramarginal ridge bring about the approximation and crowdine
together of the periostracal and ostracal glands and the final oblitera%
tion of a distinction between them, with the result that bot}
~periostracal and ostracal layers of the shell are formed in the adult:
from the supramarginal ridge itself.

SUMMARY

The * shell-gland ” in Pila virens arises in the usual
ectodermal thickening. Due to greater growth in the n:;:?:::: 8:: an
invaginated at first and due to greater peripheral growth : later I't g
evaginated. The first trace of the shell is seen as a cbitinou.s secr t" is
while the shell-secreting area is still in an invaginated condition E :;on,
as the shell-glands become restricted to the peripheral zone y *;:',
secretion of the shell becomes marginal. The peripheral growth ’f the
shell-gland produces a hemispherical shell. of the

The definitive shell-glands are derived from the e :
glands. The differentiation of the definitive shell-gla::il;ry&n;f shell -
ventrally at the posterior margin of the original everted shelllnelhces
area. With the development and asymmetrical growth of the Vig and
hump the definitive shell-glands approach the mantle edge, and sceral
to lie anteriorly and dorsally. ’ come

The periostracal glands are at first in the form of i
and open into the supramarginal groove. The ostraoa(;r;;::gts":) o
the supramarginal ridge. The periostracal secretion arises frsen on
crescenteic gland groups and presents the appearance of m the
guture-like, or wavy bands in shell of the young animal, “1guag

In later stages the supramarginal groove becomes
the ostracal and periostracal glands become crowded to;::;:? and
finally the distinction between them is lost. and
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EXPLANATION OF THE TEXT-FIGS.

Fig. 1. Section of the shell-gland of a twa-days old embryo,

showi ,
condition. owing the mvaginated

Lo

Fig Section of the shell-gland of an embryo 3} days-old showing the ev

condition. aginated

Fig. 3. Transverse section of the visceral hump of an embr
through the posterior part of the shell-secreting arvea

you 4 days old, passing
Fig. 4, Dorsal view of an embryo of 3} days.

Fig 5. An embryo of 2§ days viewed from the right side,

Fig 6 An embryo of 43 days viewed from the right side

Fig. 7. Aunembryo of 43 days viewed from the left side.

Fig. 8. An cmbryo of 5 days viewed from the right side.

Fig. 9 Anembryo of 54 days viewed from the right side.

Fig. 10, Surface view of the mantle edge of an embryo of 6 davys

. ained are
mounted in canada balsam. 4 » cleared and

Fig. 1L Micro-dissection of the mantle complex of a 11 days old embryo

inner side + seen from the

Tig. 12. Section of the mantle edge of an embryo 6 days old in (e
periostraeal groups,

Fig. 13. Section of the mantle edge of an embryo 6 days old in the region of e oer:
traeal glands. perios-

Fig. 14. Section of the mantle edge of an embryo about the time of hatching.
Fig. 15. Section of the mantle edge of an juvenile animal.
Fig. 16, An embryo-6 days, viewed from the right, side, showing the lipey on the

shell,
Fig. 17. Surface view of shell-secreting are about 24 days old.

Fig. 18, Surface view of the shell secreting area of an embryo about 3 days old

Fig. 19. Surface view of shell-secreting area of an embryo, 44 days old. .
tion of the definitive shell gland is shown The difterential

Explﬁnation of Lettering in Text-Figures

ccph. v, cephalic vesicle . ct. r., ctenidial ridge ; end., endoderm . hd
hto r., heart radiment: int., intestine: ki., right kidney . /u, lung ru(lnﬁém.
mantle opening ; sues., mesoderm ; mt. cavi, mantle cavity ; it cp . mantle e ,}m‘- 0.,
mth , mouth : mt. mar., mantle margin  niu. s, nutritivesac . osph,, esphradipt lglllln\:
ostracum @ osty. gl., ostracal glands, pere pevicardium ; per g1 . periostracal ghn“im L ostr,
ne y pertsstroum ; per, suf., periostracal sutnres | sh. gl . shell gland ; sh, gl. ¢ c:r§ - per
gland groups ; sup. gr., supramarginal groove . sup. vi., supramarginal ridge‘ Er tostracal
tent., 'Sinness platte”’ ; (tentacle rudiment). , Wre ureter

» hind gut

region between (he

ON CERTAIN CUBIC TRANSFORMATIONS IN INFOCAL SPACE
ASSOCIATED WITH PEDAL AND CONTACT
CIRCLE SYSTEMS

BY
K. RANGASWAMI AIYAR

Section 1

THE GEOMETRY OF INFOCALS

\. The Infocal system of conics assaciated with a iriangle.

Consider a metrical plane, the absolute w being the pair of circular
points 4, j of the plane. The conics in the plane having a triangle A for
a self polar triangle and outpolar to the absolute w belong to a pencil and
will be termed the principal hyperbolasof &. Now, if g be an inconic of A
it is inpolar to the principal hyperbolas; so will be any conic 3! confocal
with g. Since 3 is a confocal to an inconic we call 3 an snfoc+I* conie of &.
Thus:

(1*1) The infocal conics of a triangle are the linear oo?-—system of
class conics inpolar to the principal hyperbolas.

Using areal coordinates referred to the triangle A (whose sides
are a, b, c¢) it is easily seen that the totality of infocals 5 will be given
by the equations :

(1'2) 3 = p (@ +0'm* +c'n')+ 2N bomn + 2ucanl+2vablm =o
in line ocoordinates !, m, n tor the different sets of ratios p:)\:/,l:y.
Further it follows from (1-2) that the infocals $,. 3, 3. 3, cousisting

of the squared in and ex-centres where,

o=a +bim* +e*nd + 2bemn 4 2canl | 2ablm=0

(1-3) h=al+ . . . . +2bemn- . . - . . =0
S,=atl+ . ... — . +2anl- . . =0
2.5(1’1’-{- .. = v . = o . 4 2abim=0

correspond Tespectively to the set of values (I,1,L1), (1,1,-1,-1),
)19_ 1»11"1)) (11_11-1,1), for P x, /.l, V.

* The term infocal is due to Mr, Gabbats
10
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he Expressions for 3, =, . s in(1'3) are linearly
independgjb ti’t ‘;ollovx?s that any infocal conie 3 can also be represented

in the form :
(14) 2"—=x020+~7712l+x121+x523

each seb of Tatios xoI T, 1 T,0L, (where the 2’s are not all zero) corresponding
to an infocal 3.

Now, if we represent the totality of infocals by the points of a
rojective 3 —space, it will follow from the equations (1-3)and (1-4) that the
Ewo s of ratios (p:N: i) and (Z,: ¥, 1, Z;) are the homogeneous
coordinates of the same point referred to two different tetral.mdm, and
further the two sets of coordinates are connected by the relaticns of the

type:
Txy=p+A+ -+

(1'5) Tx,=p+rN—p-v
Tx9=p-—)\+,u"7)
Tx3=p-—)\—fl+l)

It may be noted further in passing that the coordinates of the
absolute conic:

(1+6) w=a2l?+bim® 4 cn® —2bc cos A mn - 2ca cos Bal— 2ab cos C Im =0

in the system (x) are:

1 1 1 1
(l -7) - Va;)) '\/a,’ VU, )\/o's
while those of the maximum inscribed ellipse of the triangle are :
(1'8) - gy Vo, Yo, Vo,
where :
(1-9) o06,==8% 0,=(8— a)?, 0,=(8 - )%, 0,=(3—¢)*,,
3 being the semi perimeter of the triangle A.
9. * Harmonically conjugale conics.
Let:
(2 ) l) C: Cllilq +Cn£aﬂ +C.,23' +2623EQE3+2CSIEIEI +2CnElin= 0

* The term harmonically conjugate is due 1o Professor Baker.
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be the equation of a conic either in point or line coordinates ¢, ¢,, €,
referred to a triangle A. We call the conic

(2-2) C: €&’ +G"E" +c:|232-20“2,i,— ..... =

the harmonically comjugate conic of C w.r.t. A, In particular when a
conic locus is a squared line I* its harmonically conjugate conic locus is
an inconic of A which will be termed the pole conicoflw. r. t. A;
while if the conic envelope is a squared point P?, the harmonically conjugate
conic is the polar conicof Pw. r. t. &a.

It follows from the definition of barmonically conjugate conics that
if a conic locus S is outpolar to a conic¢ envelope S then Sis outpolar to 3.
Now, if P be any point on S, 8§ is outpolar to the squared point P.
Therefore, S is outpolar to the polar conic of P. Similarly, if I be any

tangent to 3, § is inpolar to the pole conic of !, We thus have the
following theorem :

If two conic loci (envelopes) be harmonically conjugate w. r. t.
a triangle A, then either of them is outpolar (inpolar) to the

(2:3) polar cenics (pole conics) w.r.t 4 of points on (tangents to)
the other.

Consider the infocal conic given by (1-2), viz.,

3, p(a P 4-b*m? +cn?) + 2Nbemn + 2ucant+ 2yablm=0
then, its point equation is -

§: 0% p* =Nzt + - + - + 2a%e(uy - pN)yz+ - - +. . =0

1t will be easily seen by writing down the tangential equation of the
harmonically conjugate conic S of 8, that 8 is an infocal conic. Further
as the harmonically conjugate conic w.r.t. A of 3 qua-envelope * is
also an infocal conic, we have thus the result:

(2'4) The harmonically conjugate conic of an infocal w, r. t. A
qua-envelope and qua-locus are also infooal conics of A,

Let us consider in the 3—space representing the infooals the
vransformation from the point representing any infocal 3, to the point
representing the harmonically conjugate conic 3 qua-envelope. The
transformation carries the point (p, \, p, v) to the point (~p, N, p,v) and
is therefore the harmonic involution determined by the point (1,0,0,0) and

* qua-envelope means considered as an envelope
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the plane p=0 in the coordinate system (p, N, g, v). Thus by the
equations (1°5) it is seen that

The transformation in infooal space which carries any infocal
conic S into the harmonically conjugate conic qua-cnvelope

(2°5) is the harmonic involution determined by the point (1, 1,1, 1
and the plane x, + ., + x4 +x,=¢

This transformation carrics the vertices of the tetrahedron A,
ropresenting the infocals » 2 Ze X3 oconsisting of the squared
in and ex-centres (1-3) into the vertices of the tetrahedron A,
representing the infocals which are the polar conics of the in and ex-centros
w.r. t. A. Moreover it will be seen.that the two tetrahedra Ayand A,
together with the reference tetn_xhedron ny for (g, )\.p, v) representing
the infocals namely, the point.pairs BC, QA, AB and the eelf polar conic
of ABC having its centre at the symmedian point form a desmic system.
The coordinates of the vertices of the three desmic Letrahedra in the system
(o, N, U, v) are thus:

1’ 1’ 1, 1 —;: 5) ;; 5 1,0,0,0

, 5, L-1,—1Y. . . ~1 1, 1\ - {0100
(2°6) A.:(I’_L 1,_1)’/3"( 1, 1,—1, 1)’A='<0,(1,1,0)
1,—1,—1, 1 Ir 1’ 11_1 () 0 1

3. Preliminary theorems on F-conics.

The # conic of two conic enve!opes a and a’ passes thr
(3-1)  points of intersection of pairs of conics like ¢
t—A\a’ =0 in the range determined by a and ¢’

ough the
+Na’=0 and

This lemma is easily established :

If a,a’; 3,83';Y,Y  be three pairs of conics a

to a range, whose parameters are Mutually

(3-2)  then the F-conic of the pairs 3, 3’
four point system determined by a
parameters are harmonic with those of

il belonging

harmonic
a.n(,l Y, ¥’ belong to the
» @ qua loci and theijy
da, a’ in the system.

To prove this we no:ice that the totality of conic
having & common sgelf conjugate triangle constitute a ter
which can be put into (1 - 1) correspondence with the points of g projeotiv
plane . In this representation the tpree_ squared lines of the ne(:
correspond to the vertices of the reference triangle PQR.

8 of the net
nary demain

point system of conics determined by the two conio log 8. stl;;
vrepresented by the circum conic of the triangle PQR which Passes through

Sand §' and a four line system is represcnted by the line joining the

THE GEOMETRY oF INFOCALS "3

representative points. The ¢ — conic of two conics S and 8’ is represented by
the pole of 88’ w. r. t. to the conic through PQRSS’. Now the three pairs.
of conic loci, say. a, a’; 3, 3"; ¥, Y’ of a four point system whose para-
meters are mutually barmonic are represented by the point pairs
a,a’; 3, 8".; Y, Y on the circumconic, such that the poles X, Y, Z
of aa’, 33, YV’ form a triangle self polar for the circumoonic. It is thus
seen that the points ¥ and Z which represent the ¢ — conics of 3:8 ;YY"
are collinear with a, and a’ and separate them barmonically. Thus the ¢ —
conics of 3, 3’ and Y, ¥’ belong to the four line system determined by
a, a’ and are harmonic thereto. The reciprocal result (3:2) easily follows.

If in (8-2) the F- conic of 3, 3’ be a self polar conic of o and
(3-3) the F-conic of ¥, Y’ be a circumconic of A then, the conies
a, a’ are qua-loci harmonically conjugate w. r. t. A.

The result follows from (3'1) and (3-2).
4. The tetrahedral complex 8.

At was said above that the totality of the infocals constitute a
linear oo® — system, and hence may be represented by points of a projective

3.space. Let z,, z,, z,, 7, be taken as the quadriplaner co-ordinates of the
infocal conic 3, where

252‘ 020+xl 21 +2:, Sz+xt 23=0

referred to the tetrahedron A, whose vertices correspond to the infocals

consisting of the squared in and ex-centres. Consider the collineation §
defined by the equations :

41) x" = 0,7, 2, = 0, T, Ty = 0, Ly, zy =0, 7,

whose united points are obviously the vertices of the reference
tetrahedron A,. Furthermore, it is easily seen from (1'6) and (1'7) that
this collineation carries the point representing the absolute conic into
the point representing the maximum inscribed ellipse of the triangle.
Now as a collineation is completely defined by its united points and one
other pair of associated points,* we have the result that:

The collineation 6 has for fixed elements the infocals consistiﬁg
(42) of the squared in and ex-centres and transforms the absolute
conic into the maximum inscribed ellipse of the triangle, '

It is known t that lines joining corresponding points in the
collineation generate a tetrahedral cowplex 0 having A, for the fundamental

* Vide Jessop. -Treatise on the Line Complex p. 42.
t Vide Jessop. loc cit. p. 118.
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tetrahedron. Now as a line in the infocal 3 —space corresponds to a linear
oo! — gystem or briefly a linear pencil of infozals, we call for convenience the
pencil of infocals corresponding to a line of the tetrahedral complex
@ 0—pencil, and the pencil determined by the infocals (x) and (or)pt,h

associated 0 — pencil of the infocal (). ) the

5. The Quadratic family H of infocals.

Consider the aggregate of infocals outpolar t . )
Since in any infocal pencil there are just two meul:bers w(l;i.;;l g;::n cotmclh.
to A, it is obvious that in the representative 3.space the totalit ofou"po a;
points constitute a quadric surface H. Further, as the poi !{t a :}10
of the infocals 3, 31, 3, 3, vanish identically, they are Ouiqu? ions
any conic in the plane. Thus H passes through the fundament lpo ar to
namely the vertices of A, and is therefore a circumquad o ¥omt.s
Now, as the totality of circum-quadriocs of A, constitute a Iirﬁaar ric of A,
the same as the totality of conics in the plane, the corres onde oo system,
a conic h and its associated quadric H is (1 1). Callinpthe nce between
the fundamental quadrics of o ,, we have the result : g these quadrics H

(5'1) Any fundamental quadric H corres
infocals outpolar to a conic % in thgo}[)‘l(;;eto the aggregate of

If the quadric H is given by the equation
(52) koyxo 4 .ot F Ry T+ =0
1t is easily seen from (1-2) and (1-5) that the line equation to the conic % j
is

(63) h:(~A+B+C)a'l’+ ..+ .. —2Pbemn~

et L. =0
where
(54) Amkythiynrs Fehy—kg. .o,
Let (x) be any point of H then its associ - :
to the line whose co-ordinates are tated §— pencil correspond

(8'8) Por=70 &, (0=0,),--,- ’pn=z0xn(01“0|),- tyee
By (5'2) it follows that the line (5°5) belongs to the linear complex

(8:6) C:cppoyt+ ..+ CuaPyt..+..mpo
where

k k.
7y L = _ T
(5 ) S 0o —0, Coy 02___0‘)-
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We have therefore the alternate difinition of the fundamental quadrics H
namely,

The quadratic family H may also be defined as the aggregate
(5°8) of infocals where associated 6 pencils belong to a linear
complex C.

As the linear complexes in 3—space form a linear co® — systemn, we
see from equations (5-7) the relation between a fundamental quadric H and
its associated linear complex C is (1 —1). Furthermore, it follows from (5:1)
and (5'8) that with every conic & in the plane may be associated a linear
complex C whose coefficients are determined by (5:3), (5:4) and (5'7) such
that :

The totality of infocals outpolar to the conic A is also the
(6°9) totality of infocals whose associated 8— pencils belong to
the linear complex C.

6. The Complex Quadrics.

Let us examine in particular the quadric family H when their
associated linear complexes in (5'8) are special. Let d be the directrix
of the special complex and 3, and point on d. Then all lines through 3
belong to the complex, in particular, the line joining 3 to its transform
in the collineation @ also belongs to C. Hence by (5'8) 3, is a point on H.
We have thus:

The quadric H associated with a special linear complex
(61) contains the singular region of the special complex.

Again, the locus of points 3 the line joining which to their
transforms in the collineation @ passes through 3} is a twisted oubic*
through the vertices of A, and passing through the point 3 Since all
lines through 3 belong to the complex, it follows from (5'8) that the
¢Wisted cubic lies entirely on the quadric. This being true of the twisted
oubios associated with every point 3} on d, the quadric H is the locus of all
these cubics, These cubics meet the generators of the same system asd
on H only in one point and those of the opposite system in two points.
Further, a8 the generators of the system opposite to d are chords of the
complex cubics they all belong to the tetrahedral complex. Thus H contains
a regulus of lines belonging to the tetrahedral complex and also to the
linear complex. Conversely, it may be easily proved that if H# contains a
regulus of llnes belonging to the tetrahedral complex, the associated linear
complex C is special. If we call 2 quadric H which contains a regulus of

* Vide. }essop, loc. cit p. 10.
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lines belonging to the tetrahedral complex, a quadric of the tetrahedral
complex or simply a complex quadric we may state that : )

The' necessary and sufficient condition that ‘the
(6:2) associated with a quadric H should be a special
that H must be a complex quadric.

complex C
complex is

7. The o' Telrahedral complexes of A,.

The totality of oo® lines which meet the four faces of A
forming & range of constant cross ratio generate a tetrahedra‘]
baving A, for the fundamental tetrahedron. A vetrahedral co
thus determined by the fundamental tetrahedron and by one of ita line
by the cross ratio. As the cross ratin may have s Sing]e infinity of v 18 or
it follows that there are oe' tetrahedral complexes having A fora :es
fundamental tetrahedron. It will be noted from the deﬁnitionnth ) be
four sheaves of lines through the vertices of A, and the plane 0‘; 1_ﬂle
lying in in the four faces of A al! belong to every one of these - compl ines
Thus, the totality of oo* lines in §; is made up of the co! tetrahadmil) ec,:):.
plexes.

in points
complex
mplex is

Let 8 be any principal hyperbola and & a triangle ingop: _
Consider the net of conics having & for a self polar tgi:!:g;’grlbzclll mh S.
will be inpolar to § and among them there will be a penoil .whichb ese
correspond to a line p in §,, which will also be inpolar to anoti]er b will
byperbola . This pencil will, therefore, be an infocal pencil %‘lncxpal
each member of this pencil will be outpolar to all the 00nics‘ ‘ grther,
inscribed to 3. Hence, if A be any inconic of 3 by (51) theo t e net
quadric H will contain the line p. Thus the net of quadrios Hoim‘::;:mf}ted
to A, and containing the line p correspond to the net of cribed
inscribed to 8. oonhics }

Consider now to triangles 3, &, both inscribed

and p, be the lines in 8, corresponding to the infocal pe::,ilf h:‘;@ let

for self polar triangles. Since ¥ and 3, are inscribed in the Sammg 5,8,
therefore, there is a conic 4 inscribed to the triangles 3, 3 = e oonie,
quadric corresponding to the coniv A circumsoribes the tetrahe, dl_onenoe, the
contains the two lines p and p,. Therefore, by a well-known theomme’ and
belong to the same tetrahedral complex of A,. Thus, the co® lines OOP. :
ponding to the oo? inscribed triangles of § all belong to the same tetrah rgesi
complex having &, for the fundamental tetrahedron, the oross ratio 0? tll?
complex depending on the parameter of § in the range of prinoip:l

* Von Staudt's theorem.

THE GEOMETRY OF INFOCALS 71

hyperbolas. As the totality of all lines in space fall into oo' tetrahedral
complexes of A, we have the following theorem :

With every principal hyperbola S may be associated a
tetrahedral complex whose cross ratio is related to the
parameter of the principal hyperbola. The totality of oo

(7°1) lines belonging to the complex correspond to infocal pencils
whose common self polar triangles are the oo® triangles
inscribed to 8.

Now, the common self polar triangle of the two infocals namely
the maximum inscribed ellipse of Ao and the absolute conicis that deter-
mined by three points viz., the centroid G of A and the points of infinity
on the axes of the ellipse. Among the principal hyperbolas there is one
member B which passes through @. Since R is outpolar to the eliipse and
also to the absolute conic, it is outpolar tothe two pairs of foci of the
ellipse. Hence R also passes through the points at infinity on the axes of
the ellipse. Thus R is circumscribed to the common self polar triangle of
the ellipse and the absolute conic. Further by (4'3) the infocal pencil
determined by the two infocals is a § pencil. Hence by (7-1) the infocal
pencil corresponds to a triangle inscribed in RB. The principal byperbola R
passes through @, and the orthocentre of the antimedial triangle and has
the line @ K, where K is the symmedian point for the tangent at G.
Calling this hyperbola the Feuerbach’s hyperbola of the triangle we have
the result that :

The lines of the tetrahedral complex 8 correspond to infocal
(7-2) pencils whose self polar triangles are inscribed in the
Feuerbach hyperbola.

Consider the § pencil p corresponding to a line of the tetrahedral
complex and let d be the self polar triangle of the pencil. Then any quadric
H containing the line p is a complex quadric and corresponds to a conic 4
inscribed in 3. Since by (7°2) & is inscribed in R, it follows that the conic A
is triangularly inscribed in R. Conversely, it will be easily seen thatif 4
is triangularly inscribed in R, then the corresponding quadric H is a complex
quadric. Thus we have:

The necessary and sufficient condition that a quadric H may be
(1°3)  a complex quadric is that the associated conic / be triangularly
inscribed in the Feuerbach hyperbola.

Since by (6:2) the complex quadric corresponds to a special linear
complex, we have from (7-3) the following :

The necessary and sufficient condition that the associated

linear complex of a quadric H be a special complex is that the

(7-4) associated conic & be triangularly inscribed in the Feuerbach
hyperbola.

i1
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From (5°6) and (5°7) it is seen that the condition th li
complex C associated with a quadric H be special is at the lincar

w"ol ky s
(6o—0,) (0,~0,) oot =0

which by equation (5°4) transforms into

At -
(0o—0,) 6;—_(:71

4L =0

Substituting the values ot ¢,, 0, 04, 0, in terms of the si
700 O Oy Rides :
triangle A, we have the condition in the form: ea a, b, o of the

) A‘l ~ Ft B —C» Ct I
T8 g ey Fe—a) ot ()=
It is easily verified that (7-6) is the condition that the conic

iven by (6°3) may be trianglularly inscribed i ?
given by the equation: ed in the Feuerbach hyperbola

(7'6) R =) 2 + (" ~a’) 2 4 (@' ~bs) 1 =0,

THE AYAR BELLE
. BY

. S. VARADARAJAIYER, B A,

Muilai is the pastoral tract with some sports, games and practices peculiar
to that soil. These are mentioned in the Tamil classics. The predominant
population of this tract consisted of herdsmen whose main calling was to
nurture and bring the cows and sheep. The presiding deity of the
land, according to Tolkdppiam, the earliest extant work in Tamil
literature, was Tirumal and the npatives of the land propitiated and
rendered obeisance unto Him. Dances and religious festivities were held in
His honour and both herdsmen and their women-folk freely participated in
them. It was usual for the residents of the Mullai land to dance the
Kuravaikkiittu whenever they were pestered with evil omens and were
bent upon averting them. Immediately after the deplorable execution of
Ko&valan, the charming and amiable hero of Cilappadikdram by the hasty
and unjust order of the Pandian king Neduficeliyan, the residents of the
Ayarcéri or the herdsman’s quarters were troubled by many evil portents.
The milk won’t freeze, tears trickled down the black eyes of the hump-
backed bulls, the butter in the Uri, a net-work of rope for placing pots,
would not melt and the sheep would not leap and cut capers in joy and
merriment The bells tied to the neck of the bulls dropped down of their
own accord. Hence, troubled by these evil portents, the residents deter-
mined to dance the kuravai, which was once undertaken by Lord Krishna at
Ayarpadi in the sweet company of Nappinnaippirattiyar, one of the eight
consorts of Kannabhiran. .

A peculiar feature of the Mullai tract was bull baiting. Strong, sturdy
and ferocious bulls were decked with costly clothes and ornaments and let
loose in the public streets. Information would reach the ears of the public
by tom-tom, that he who succeeded in subjugating and capturing the wild
and the upnruly bull would win the hand of the most beautiful woman of
the place. Many a young man used to risk his valuable life and die in the
venture. The one who succeeded in capturing it will win the lovely hand of
the bonny bride. The purianis say that Kannabhiran while in the
Ayarpadi, won the hand of Nappit_lgai_ by seizing eight wild bulls, let loose
by the father of the girl. Pen portraits of this bull-baiting abound in the
Tamil classics. Here are a few illustrations from the Mullaikkali, one of the
eight anthologies of the Sangam period,

In Kali 101 we have the tollowing., They shut up the fierce bulls in a
big enclosure, when the stalwart bull-baiters entered the arena, The usual
offerings of flowers and incense to the deities enshrined in the river banks
and the foot of the Banian or the Marimaram, were made, Then the
description runs thus.
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agic sight of the red bull pounciqg upon the hero who,

Behoéd }thet;lr:glﬁcerze& look of the bull, fell on it ang inflicted on it o

undaunte d')};t reminds us of the stalwart Bhima, one nf the Pand

;zt:)le:voauclzuéuy tearing in twain Duccisana who dragged Draup
locks.

dava
adi l)y her

agic sight of the swarthy heifer with cu
i Beh?ﬁ tAh)elatrrcllfd wi%h its horns and administering
p}erc'mi% reminds one of the terrible acts of Lord Parame
h’rg of the great flood, is said to have gored Death itselt
}el?s heart and distributed the mangled pieces among
attendants of the kili.

it on its forehead,
a deadly blow at
svara, who, at the
by tearing away
the kilis or the maid

. ain the gruesome sight of the white byl

B?il ?‘lldifsg‘:eglrst,l da%hing against the shepherd sw
or spo t fear for the ferocity and wrath of the Iy
Shghte§ nd murderous onslaught, dealt a deadly blow
hﬁ;"z 3aliant hero Asvattama taking his revenge on
(f)ather Dronpa by writhing his head.

Lwith small white dots
ain, who. without the
Uland regardless of its
at him; it reminds one
Cikanti who killed his

! sounds the flute which is a signal for best(_)wing onus the valiant
hero I{:hosdeserves the beautiful hand of the lovely ayar girl.
In kali 102 we have the following description,

The hero asks his friqnd about the‘ identity of a girl of thc’ ‘herdsman
caste, who stood in the midst of other girls of the same caste. The friend
repliéd that she was the most handsome lags announced to the public by the
beat of tom-tom and that she would not condescend to wed anyone but the
chivalrous and brave hero who would overpower the bull et loose in the
streets. The hero thereon re;omegi th_at he was determlqed to win her
hand at all costs and requested his friend to, let the public know of his
firm resolve.

The people agreed to this and asked others willing to participate in the
enterl[;}r]isé) t(f do sgo‘ The fight cnsued  Stalwart fighters tried to pounce
on the bull but it over-powered them all,  Volumes of thxck dust rose up.
Some showed their chest and the bulls tore them up; but in the end, only
one, 4 solitary lad over-powered the bull and dragged it placing his hands
on its neck. The owners ot the bull, thopgh they were sorry for its
defeat, consoled themselves, as became valiant herdsmcn, saying that
they should gloat over the success of t‘hc hero and not waj) over the frail
bull. Attempts were then m_zldc to see that the successful hero and the
shepherd wench were united in solemn wedlock.

Similar descriptions are innumerqble in the aucient ¢}
events have been so graphicaliy de_scrlbed a8 to make ope
actually witnessing the strenuous hight between the by an

assics and the
feel that he was
d the bul-baiters
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i -girl would not wed or embrace the herdsman
11 has been said thitnttheev‘zr}: 2:1r1 tz;]e birth to come. Such was her de’teri-
who dreaded the ev n:i tender arms were not intended for the cpwar(d,
mination. Her t,m'e:ithe breath as mere air, tried to safeguard it an
who, without tredtlrtlﬁe horns of the bull. It is further said that the parchnt.s
feared to_aPProac;: ayar girl would not mind the money or parisam t (;112
and relations of t le tflemoif only they could hit upon a valiant he;lo, w °
daughter may fetch lunée upon the pointed horns of the bull with t e Sdntl.\
would not scruple tohp contacts the lovely heaving breasts of his affectionate
fervour with which %{ullaikkali again we find, that it was not the custom
Swe"“heﬁ”};e,g;v:g;en to have two husbands or to wed a second time
among the ’

at these bull-fights are the counterparts -

here be rememtzejr:dEtu}:";tp;lii the middg)e ages, where illustrious
d tour“a,?(fr\'vith one another in races, tournaments and hghts
! hti,de\;l to win the lovely hand of a r}chhhel’;?i'rs].ﬂ {;\r’iin
on horse-buck, m(;) these bull-fighters in some parts of ¢ e"l(; o am,
to-day we can find \ad. where it is known as Manjuvirattu, Vh‘ ' cllltou ¢
espcciél o mtg(l; ?f)nslilk Zmd even soverexgnso?ri;:licsle tosotmhz 22::35 ?: receigvc

aily decord er them. ) ) . . ey
1gigh¥ers make bold ton é;vli:?:rwand actually die. The marrlaﬁge (flrf;ecte(‘i dso(;
fatal wounds in thee ; in such enterprises falls under the ca ggo(;y' |
result ot the st'lcce,ssonc ol the eight kinds of marriage descri ed an
Acumma?ﬂﬁ:’ V}i«}:;:ill‘zlasﬁcs which treat of Agam or subjective treatises,
defined in the 1:

It may
of the jousts an
and dashing knig.

5 i aliant
iti he shepherd lass marrying the va
-l;]mt‘l:“gd a};lt;illtlet looge, have been mentloned_by Fhe

Cil t eadikiram or the story of the anklet. 'ﬁT'hetlmeitd:;;
reputed aathor thh::;}zaplam briefly this important and significant spo
worth quoting a

the residents of the pastoral region.

This kind of bull
hero, who subjugates

“ grfl EFATEHENH unul?;-,snﬁ.avé s1ap
Qe msun'é@am»,s:u{afr ‘*‘7@ et
Qrppflé QsBle WISSTP G
GurdOcrs wasn 8cts
roae wpeier yissT p’sg
o twid GESHS ST

smelli -wreaths passionately
: ing sweet-smelling flower-wreaths p lssxona’ ‘
This girldwghpt[f::;elsa:iv e:r;\r:f undaunted by the ferocity of the black
e
loves the bold s

4 - d it,
bull pounced on it and over-powere
»

i autiful shining bracelets are
. s ayar belle with beauttful shining ‘
These pretty arms Utfotlt];telghepherd swain who overcame the bulfli with
intended for an be}ohrzf lovely girl of the Mullai tract with long flowing
head.

1 : fort}
the rediﬁ)}re o5 to him who, having over powered the stately bull, goes forth
tresses belon

. me
riding on the sain
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Legends have it that Lord Krishna while a young lad suppressed and
overpowered seven wild bulls let loose by the father of Nappivuai-
ppirdttiyar, in order to espouse or win the hand of the latter in marriage,

Just as we have the Tunangai dance in. the Marudam tract and the
Veriyattu in Kurinji land, we have the kuravai dance as a special featyre
of the Mullai region. In Cilappadikdaram we find a good description of the
aycciar kuravai or the dance of the herdswomgn. Seven young girls were
chosen from the lot and these women were given new names for the time
being  They stood in a line east to west. Commencing from the west, the
seven notes of the gamut or the Saptasvarams viz, kural, tuttam, Kaik.
kilai, Ulai, Lli, Vilari, tiram were given as the names of these sevep girls,

- Vattappilai has been given as the name of one of the main bases of Tamil
music.  The figure of a wheel with its spokes is drawn and marks are made
in the four intermcdiate directions viz, N. E.,, N. W, S E, and S. W, :
and the twelve spots so created are in order beginning from Vrishapal;l'
twelve in number. 1Iliis ltapam, Vilari Karkatakam, Taram is Singham’
Kural is the balance, tuttam is the bow and Ulai is minam. Thege seven
notes are then allotted specific personal names. For instance, Kural was
named Mayavan, the Ili naramrbu was called the white herdsman or th;:
balance ; Tuttam was the shepherd lass Pinnai, while the other oy wenches
were Kaikkilai, Ulai, Vilari and Taram respectively. On both sides of Mayavan
were posted tuttam (Piguai), and Téaram, Kaikkilai was Placed to the right
of Taram. They then sang the Mullaittimpani which wsy 8
Tirumil, the presiding deity of the Mullai or the pastoral regio
as follows : —

$ in praise of
n. The song is

“ sarg GePors saflySigs wrwaer
Qerg wwb w1 guer a@Cuw vadr ardp
Gsrerangws Fogyp CsaraGuor Cemg "

Oh Maid ! if Mayavan who with the calf as the shor
wood-apple appears in our midst, should we not hear fir
of his divine flute.

trod, struck gt the
st the sweet voice

Thus we see the residents of the Ayar céri attire the

> ’ mselves as Mavawv.
his brother, Pignai etc., and dance the Kuravaikkgtty, Mayd"d",

While on this topic, mention should be made of w
as the Uripporul of the Mullai region. In subjective
find in Mullai, mention is made of the lady-love who patient
safe return of her dear lord who parted from her on varjoug cr
at the advent of the kar or the rainy season, f{eels worried at )
caused by the hero, that season of the year being the exact time ;e delay
the hero for his return. The hero on his part, will try to ex e?fd b.y
journey homeward and many are the poems which describe tle pdirl\ e his
of the hero offered or issued to the charioteer, urging him to drive rﬁ"ﬁ;s

1S

l}at is known
llterature, we
ly awaits the
rands and whe
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iot, explaining to him the anxious expectant state of his lady-love
;r}::{éz;’tall;; we hgve some fine pen-portraits of Karkalam in the Mullai land.

“ gL @l Quaesn wL s & @95}9 .
FwGL T WIS awafm._.g n'ssuaflr@
Qsr@mi@emp Guus Or@@?Oeu_{ Queng
Apsrp Qedss GuaaSre G“cu.u
an%r Sitgy avedfear amsQu
LS L0755 &edmemTen B . LU
Sawvppsp Quidss Bopas ‘.JGUQQ.LLI
rsg®p plvidp poL e syt
sl GanGer wibsn aflea o
Cuiwils amsPs d@iCs Balurarp
FPu gpaQardp Coreap . .
ppae QeranL qps@istay Gube ¥ (Narrinai 120)

i od abode with the young ones of the buffalo tied to

f[n ttheiﬁ;trrsacrg;e“ﬁ?e who wears the curved ear-ring, cuts the plantain

the ront psin her fingers which wear rings to be reddened and shapes it to
leaves, cav ogse and with her eyes smoke-ridden because of the cooking she
suit the 1;{111"1"),i es off the drops of sweat on her forehead with the apron and
}mdertoot ’well)come me at the dining hall. Those who desire to be my
is ready to site welcome. When she sees guests like you, my beautiful
guests are q her éyes reddened with anger ; on the other hand she will be
}mlfle l;ass;;vzz‘t,esrmiles I myself will be blessed on seeing her face full of cheer

ull o 3

because of her small thorn-like teeth.

Another poem from Narripai may be cited here as an instance in point,

“ 555 SAFTP LTS USTEE .
:’Z;gﬁ'ﬂ@ Qur s Gw P s s Qaref g
LLPLEDLD Qurpis 4t rae
sr5ede vaB%r sPBE mvmraS?.?a7
welPwnel Daterarrsr @GSN HE
Cagder a&p a9%nrwi a Q@

Beys sPuys s18 @we:vQG\)faT ‘
e @YE S EFN OIEPE &I @g.
BaCur g Psrem® LaGT & IpE Bl
2% @IS QuiaGs H@Y
/ wer FenewQus
ff:: %/oga»a/ w@&blﬁ%ﬂfi f2Guw ” (Narrinai 42)

; ! owing to the incessant noise produced by the frogs in

Ohlf l{ﬁﬁlgtfef(,rr(e:sl?w:ér which flowed in as a result of the rain, which

the poo e down in order that the world which suffered a lot by a pro-

used to g(m:J ht may again brush up and resume its activities with migth

t‘:(;:tr?l(irr;r?)eit our lady-love witb the bright forchead is not likely to hear
a . \ v
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the sound of the tongued bells that we have tied to the chariot, Hence at
our behest, some youngsters went in advance to inform our housewife of our
arrival, On hearing it, she, who had her purificatory bath in oil, dressed
her hair neatly and put some flowers on it. At that time I surprised her.
She at once approached me with her bent form and half-dressed loose hair and
fondly embraced me, That I can never forget. Please drive fast the chariot
so that I may have such a loving embrace once again,

There were other pastimes also peculiar to the mullaj girls. In
the 113th poem of Kuruntokai we find that the girls proceed to the
pond or lake in order to fetch eruman or clay for rubbing in the hair as
the clay had the property of removing oily or other sticky matter in it.
Even to-day we can see in the village parts, women using clay during their
oil-baths on the banks of rivers or canals. )

Another delectable poem from Kuruntokai, depicting  the dutiful
housewife is as follows s —

“ st Jeveis g s16gowr Quevals i
sayp slmsn spry g @Dé
Ga%r wersar GUL (s Sipws
srergips gl Boyefll ursd
QeaflQsans soma guevm ofear
sicveef Glar w8 s g&r Quypam gy sar apsQCar O (Kurunt. 167)

These are the words of the foster-mother addressed to the Narriy or
the mother of the lady-love after returning trom the house of the hero,
where she was happy to see the splendid and devoted service which the
lady was rendering to her hushand. The purport of the poem is as follows : -

The lady’s face was brightened by her mental satisfaction when she
beheld her husband take in with pleasure, the sauce, which she herself
prepared, weating the cloth that was stained by the curd that she handled
without even washing it, her eyes smelling with the ingredients. The
lady-love seasoned and flavoured the sauce with pungent ingredients and
squeezed the thick curd in order to mix with it  Of course in the hurry to
prepare it, she forgot to wipe off the curd stains that stuck to her sarce
The wiping off the curd drops or particles in her hand with the rich and
costly saree that she wore, connotes her immense affluence.

Many a poem may be cited to illustrate the fine abilities of the S
bards wh‘o, having been past-masters in the study of human nature, were
able to give us very good pen—pictures of men and things they were
acquainted with and it will be a source of perennial pleasure to go through
those faithful descriptions, which are sure to give us fine glimpses of the

traits of the ancient Tamil people who lived in Tamilag: ,
years ago. milagam two thousand

angam

THE GREAT BATTLE AT TIRUPPURAMBIYAM

BY

Sri 8. THIRUGNANASAMBANDAM, M. a.

Students of South Indian History know well that in the last quarter of
the 9th century A. D., the Pallava forces under Aparijita and the Pandya
armies under Varaguna II had an encounter at Sri Purambiyam, that as
a result of this battle the Pandya empire which was established in the 7th
century A. D. came to an end and that the Pallava power fell on evil days.
The great battle at Tiruppurambiyam which was fought in A.D. 880,
and which led to great changes, has been fully described by eminent scholars
like Professor K. A, Nilakanta Sastri and others in their works'. If one
visits the place, some more information will be obtained from the existance
of certain places in the village that seem to be related to this battle. First
of all, let us notice the position of South Indian powers on the eve of this
battle, note down the new information that is forth coming.

1. The position of South Indian powers on the eve of this battle :—

In South India, in the 9th century the Paillavas and the Pandyas were
struggling for supremacy. The Pandya empire was established in the 7th
century A, D. Slightly before that, the Pallavas also lhad attained the
position of an imperial power in South India. These two powers had shared
the sovereignty of South India among themselves and each was waiting

" for an opportunity to supersede the other and establish its supremacy over

the south on a firm basis. Between these two powers the Chdlis were
nowhere. They were reduced to a position of subordination to the Pallavas
and they ruled over a small territory in the Chdla Country. But in the
latter half of the 9th century, the Chéla King Vijayalaya annexed Taitjore
and the country round it and added it to his swall dominion. Sri Mira
Sri Vallabha Piandya (815—862 A. D.) also known as Parachakrakdlahala
fought with the Pallava King Nandivarman III at Kudamiikku and defeated
him. Nandivarman’s successor Nripatungavarman (Circa A D. 849 to
880 A. DD.) hud to wipe out this disgrace by defeating the Pindyas and
asserting the Pallava authority in the Chola Country. Cholamandalam was
the bone of contention between the Pallavas on the one hand and the
Pandyas on the other. So, he met Sri Mira in battle at the banks of

1. For an account of this battle see Prof. K. A. N. Sastri’s Pandyan
Kingdom pp. 76—78 and his Colas i pp. 134—35
1z
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Arichit (Arasalaru, a river which flows near Kumbakonam) and inflicted
a crushing defeat upon him. The Béhir Plates of Nripatuiiga describe thijs
victory over the Pandyas’. Thas Sri Mara suffered a reverse in this batle
and Pallava authority was reasserted in the Chola Country. &1 Mari's
son and successor Varaguna [I (A.D. 862—880) made an attempt to
resuscitate the waning power of the Pindyds in Cholamandalam and
Tondai Nad*. The Cholas under Vijaydlaya were enjoying some amount
of independent authority in Cholamandalam under the Pallavas, Varaguna I1
invaded the Chola country and marched upon Idavail, As Vijayalaya was
weak due to old age, the crown prince Aditya had to struggle with the
invading forces. As it was impossible for him to contend with the Pindva
invaders single handed, it was the duty of the Pallavas to render mi]ft};,{ )
agsistance and thus save him from the impending peril. So, the Palls y
King Aparijitha Varman (Acc. A. D. 880), the son and successor ‘;8{,
Nripatungs Varman marched southwards at the head of a large

Ganga ruler Prithivipathi T (A. D, 853—880), as he wasa feud::g:.);,' ofl;l}],z

Hies met the
battle.

Pallavas, accompanied his suzgra'm with a large army, The
Pandya forces at Tiruppurambiam and fought a well contested

2. The battle at Tiruppurambiam and its results :-~

In this battle Aparajitha defeted Varaguna and asser .
of the allied forces. Ganga Prithivipathi I fighting herogzgnthelsupeljlor'nty
The part played by him in this battle and his heroic death havy bor. %, LFe:
in the Udayéndiram Plates of Prithivipati Il Hestimalls (A Degn praised
The Udayéndiram grant states thus: “Having defeated by 80—925).
Pandys lord Varaguna at the head of a great battle ay & Py force the
and having thus made his freind’s title Aparajita (th urambiyam,
significant, this hero entered heaven by sacrificing his o € l\_lnc?,r'lquered)
this one may not be wrong in concluding that the wn life, " From
assumed the title Apardjita after his victory at Tiruppu on of Nl‘lpatuﬂga
it is clear that Prithivipati lost his life in thig battﬂ m,g]b‘yam_. Thus,
Aditya fought bravely and his martial exploits were he Chdla King
Aparajitavarman, who, in recognition of his services to his o appreciated b
upon him the sovereignty over Chdlamandalam ap verlord, conferred
with Topdaimandalam and Tirumunaippidinady fi?hqtent,ed himself
'_I‘irﬁppurumbiyam was the cause of the exhaustion c;f th 18 battle gt
it practically ended the First Empire of the Papdyas Th: gg-l_li;vas and

A 0las under

L. Ep. Ind. Vol. XVIIL: No. 2
Pandyan Kingdom, p. 77.

¥

This place bas not been satisfactorily .
suggestions have been made and none is);'re(:dfiggﬁ;g. b Various
4. South Indian Inscriptions, Vol. II, p. 387 uot.
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Aditya I and his succesaors were allowed 1o inaugurate an era of expansion
in the succeeding years. These great changes were the effects that the
Tirgppuransbiyan battle produced, and 80, the importance of this battie
eannot be miniroised in the history of South India during this period.

3. Some more facts.

8o far we have noted the facts already known to us. Now, let us
aotive sowe wore facts, which are new, about this great battle. The fact,
that the Ganga raler Prithivipati I loat bis life in this battle, has already
been noticed. At Thiruppugambiyam, there still remains s sepuichral
wonument’ to this moparch, which ia named after him. FProbably, this
might have basn ezected at the place where be fell,

There is & tract which is believed to be the place where the battle took
lace. At some distance, there is & small temple known as Kachehi
ndavan Kayil. Presumably this must be a sepulchbral mommment foa

Pallava ruler. It is to be inferred that as the reign of Nripatuigavarman
came bo & close in A. D, 880, he, along with his son Apardjita, might bave
jod the Pallava forces in this battle against the Pandyss, that he might
have lost his life and that s monument wmight have been evected over his
remains. The late learned Professor Dubreuil also holds that Nripatunga
Varman lost his life in this batile.”

In commemoration of his vietorg over the Pindyas, the Chola Aditya
rebuilt in stone the swell Sive temple that already existed there, and named
it after himself. This temple received the patronage of the Chila rulers
who succeeded Aditys. The Lord et Thiruppurambiyam temple is known
as Adityéswara, evidently named after Adityn I

Yet apother important fact that was the result of vhis battle was the
conclusion of the Chola-Rashtrakiite alliance, The Rashirakita King
Krishna 11 gave his dsugbter lahgdppichehi in marriage 1o Adibya and
thus concluded a friendiy alliance with him. This fact is gleaned from a
lithic recard which comes from Tirumalavadi® How was &his matrimonial
alliance made possible between twa far off raya) families ¢ 14 is Jearnt shat
the Rashtrakits ruler Krishina II also accompapied the Pallavas 1o
Tirappursmbism with his forces. There he witnessed the martial exploits
of Aditya Ohdls, When he saw the valoreus deeds of Aditya Chdla, be
decided to give his daughter in marriage to him and conclude s friendly

1. Now the temple is known as Bhagavati Aiyandr Temple. Evidently
Rbsgavati wust be a corruption of Prithivipati.

3. Pollevas, p. 83, Contra, 8. 1. . Vel. XU, {ntroduction, p. vil.
3, Iune No. 14 of 1920,
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alliance with the Chdlas. His daughter Ilangoppichchi was the chief quee

of Aditya I. A son was born of this happy union and he was Kannara&léva.‘n
named after his grandfather Krishna. That Krishna II took p;l;t in this
battle is gleaned from Uttara Purana of Gunabhadra which states that h;s
elephants rested in the sandal forests near the southern sea®. This a,llia,ncs
continued in the sacceeding reigns as well. Parantaka [ gave his daught 0
Vira Mahidévi in marriage to Govinda IV Rashtrakiita’. Thus one gree:
effect that was produced by the battle of Tiruppurambiyam was thgt .

alliance was concluded between the Chdla and Rashtrakiita royal hoy an
which were ruling territories far from each other. ) ses

1. Kannaradéva is the Tamil form of the Kanarese name Krishna

2. Sources of Karnataka History Vol. I, p. 109, Also

the Indian History Congress, Gth session pp. 168_6Pr°°’°di”93 of

3. Ins Nos, 245 and 246 of 1921. Ep, Ind. Vol. XX VT, Pp. 230—35
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PREFACE

Mandana Miéra’s Bhdvanavivéka with a  hitherto unpublished
commentary Visamagranthibhédika (Breaker of uneven knots) by one
Narayana is now issued to the public as Annamalai University Sanskrit
Series No, 16. We have an old edition ot Bhdvandvivéka with Urhvéka-
bhatta’s commentary published in two parts in Princess of Wales Sarasvati
Bhavana Texts Series, Benares. The text therein is found very defective
and the commentary also is in many places not helpful to make out the
difficult language of Mandana Misra. [n the present edition we have
attempted to give a more or less correct text on the basis of two
manuscripts, one belonging to the Government Oriental Manuscripts
Library, Madras, and the other to the Adyar Library, Adyar, Madras, and
on the text already published under the distinguished editorship of the
late MM. Dr. Ganganath Jha. We have also Inciuded in this edition a new
commentary which, as its title Visamagranthibhédikd indicates, is very
helpful to reconstruct the text and understand it in all its involved
constructions.

MANDANAMISRA’S DATE AND IDENTITY

Mandana Miéra is believed to be one of the disciples ot Kumarilabhatta
and according to Anandagiri’s Sasnkaradigvijaya, he is the husband of
Kumarila’s sister. So he is considered to be a contemporary to Kumdrila,
and may, therefore, be placed in the latter half of the seventh century A, D.

There is another tradition recorded in Vidyaranya’s Sankaradigvijaya
which speaks of the identity of Mandana Misra with Suré§vardcarya, one
of the four famous disciples of Sri Sanikaracirya. MM. Prof. S. Kuppuswami
Sastri proved on the basis of purely literary evidences that they are not
identical. (vide Introduction to his edition of Brahmasiddhi). Mandana
Miéra is one of the pre-Sankara advaitins and his advaita views embodied in
his great work Brahmasiddhi are not only different from but opposite to
those of Suré§vardcirya which are found fully elucidated in his Naiskarmya-
stddhi and his Varttikas on Brhaddranyakopanisadihasya and Taittiriyopa-
nisadbhdsya of Sri Sankara, Those who hold the ‘identity argue’ that
Mandana’s views are completely changed after he was converted by Sri
Sankara to his Advaitic faith during his famous digvijaya. This hardly
convinces the other school of critics and they try to identify Mandana Misra
with one Vi$variipacarya, the author cf Balakrida, § commentary on Yajia-
valkyasmyti. Vidyaranya’s Sankaradigvijaya identifies Mandana with
Suréévardciarya and with Viévariipicarya also.

There are now three problems of identity: Mandana-Surésvara,
Mandana-Vi§varipa and Sure§vara-Vi§varipa. Of these identities, the
identity of Sure$vara with Viévaripa is more probable than that of
Mandana with Sure$§vara or that of Mandana with Viévaripa. For, in
the first place, Madhavacarya in his commentary on Parasarasmrti quotes.

13
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from Surésvardcarya’s Brhadaranyaképanishadbhasyavarits i
carya's oy ! syavarttika y o-
fatory note :-—Varttiké Vidvaripacarya udéjahéra_y @ With the pre

“HIE B G AETEETRa: |
FEAFA G FATE Fomg g 7
Secondly in his Vivaranapraméya-sangraha,
same Varttika ascribing it to Visvari@ipacarya.
Brahmananda Bharati speaks of Naiskarmyasidd
carya:

he quotes a verse from the
In his Purusarthaprabodha
hi as a work of Vidvargpa.

« gRAF ARG MO sERnar: |
sfafzEyeredaad: seme: 0

Similarly many works ilke Ramatirtha’s Manasollasa, t antavila
and the Guruvamsakdvya support the identity of Sixrékélzal:érg;: l:dllwa‘sta}{
Vigvariipacarya. On thc basis of these literary evidences MM, P }\II Kal
concludes that Mandana Miéra’s literary activities lie between 690. aﬁd 723
A. D. and Sur@vardcarya’s between 800 and 840 A.D., and Mandana
Miéra and Suré§varacirya are separated by 100 years (vide Hiatgr'
Dharmasastra, Vol, 1, pp. 252-64). tory of

MANDANA’S WORKS

Mandana Miéra is credited with the authorship of six w i
four are treatises on Mimarmsa His Vidhivivéka isI? as the t?trlts i(l)lfdivcv:]tlgh
an exposition of the meaning of the potential suffix—uvidhi lin. [t ]/S’
both karikis and the prose explanations. It refutes the view.s of 11;15
Bhattas and the Prabhikaras, véz. the prérand and niydga respectivel 't y
accepts and elucidates sstusadhanatva as the chief import of yigs; oy ond
Incidentally he discusses many important topics such as the ipratyaya.
of a Sarvajfia or I$vara and the conception of apirva. ltg popul: e’,‘lste’nce
authoritativeness cannot be better evidenced than by the futiil‘lt_y and
commentary Nyayakanika by Sarvatantrasvatantra Vécaspati Migrlsmatwc

The Bhdavanavivéka deals with the nature and s¢o
which is the chief import of all akhvata-pratyayas,
meaning of the roofjs in the examples like pacats
possesses karikdas and explanations in prose. Its A )
the fact that it has been commented on by ap;gﬂﬁ":ry IS testified by
Umvékabhatta, who Is also believed to be one ofgthPCO(;{te{nPOTary
Kumarilabhatta. Another important work of his is Vibhramans 1sciples of
elucidates the five khyativadas in a way. Its karikas are ay ‘f;{igekq, Wwhich
and whether these karikas had also prose explations by the allable in _pring
is not known. The fourth Mimamsa work is Mimanagnuk auth?r ln.mself
nothing but a descriptive metrical index of the ;ldh’iimalu which is
Iz chapters of Plirva-mimamsa-Sastra explaining the pg aranas of the
siddhantas very briefly. purvapaksas and

pe of Grthi bhayang
as distinct from th(e

and yajaté. It g)g,
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Maudana Migra is also known to have written two more works—one
Shhitasiddhi which contains a strong defence of sphdtavada as set forth
by Bhartrhari and the other Brahmasiddhi, his great Advaita work, the
popularity ot which is recognised by no less an eminent author on Advaita
than VAacaspatimisra in his commentary Brahmatattvasamiksd, now lost
to us. These two works also have karikas and explanations in prose

BHAVANAVIVEKA — A SUMMARY

The contents of Bhavandvivéka can be briefly noted in two sections, the
former a piirvapaksa and the latter, the siddhanta, regarding the nature
and scope of bhdvand.

PCRVAPAKSA

The Piirvapaksin, the objector, cheifly the Grammarian, contends that
there is no bhdvana as expressed by the suffix # in pacati and that if there
be any such thing, it is not different from dhatvartha, the meaning of

the root.

The answer ‘pacati’ for the question ¢ ksm karoti 2’ explains that
the root pac in pacati conveys a particular kriyd and the root %y in_karots
expresses a kriyasimanya as the example ‘vrksah $imsapa.’ So the
argument of the siddhdntin that the root kr in ‘pakam karoti,’ the
explanatory passage of pacais means bhdvana, does not hold good. From
statements also like © kim kardti > dhvanati,” no bhavana is known except
dhvanana, the meaning of the root.

If bhdvand is accepted, then it must be said that dhatvartha also is
a kriyd, so that two kriyas should have been known from pacati. But only
.one kriyd is evidently experienced.

if dhatvartha is aiso related to bhdvana as a karaka, Kastha (firewood)
in ¢ kasthaith pacati’ cannot be related to the dhatvartha paka as the
instrument—Rarana, as conveyed by the instrumental case.

If there is bhavana as akhyatartha there could be no distinction between
‘yiklidyants” and ° pacanti’, since both have paka as dhatvartha and
bhavand as akhyatartha. 1f thc personal suffix conveys bhavana, it should
have in all instances a bhdvya. But in examples like ‘sayita’, it cannot
convey bhdvand in the absence of a bhavya.

If bhivand is held as the activity of agent kartrvydpara, it must be
.adhisrayana in the instance of paka and as such, becomes dhatvartha in
“pacats.” In the instance ‘adhi$rayati’ it is evidently the dhdtvartha.

The nature of bhdvama (1) as a power to produce the desired fruit,
(2) as parispanda, (3) as prayatna and (4) as apiirva is discussed and it is
held that none of these assumptions is acceptable.
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So there is no bhdvand separate from dhatvartha as the meaning of
akhyatapratyaya. The passage ‘yajéta svargakimah' does not therefore
expressly convey the idea yagéna bhdvayét svargam’, but it explains a
niyoga with yaga as its object in relation to the svargakama—r syuy gakamasya
vagé miyogah’. -Whether svarga is necessarily produced by the performance
of yaga is not emphasized by this passage.

SIDDHANTA

The Siddhantin first emphasizes that the root “kr’ in “ghatam karoti’
does not mean ¢ kriydsdmanya’ since it cannot take ghata as its bhay a;
so it must mean bhdvand. The root ‘kr’ in  pakam karéti’ can therefore
be said to convey bhdvand and not dhdtvarthasdmdnya. So alsoin * kim
karoti ° pacatr’, the root ‘kr’ means bhdvana. The personal suffix
expresses bhavanasamanya only but conveys bhavanaviéésa with the help ot
the root after which the sufflx is operated,. as the word ‘rdjan’ in the
compound ‘ pasicalardjah’ expresses a rajavisésa (particular king). The
distinction between ‘pacats’ and ‘ pancalardjah’ lies in the fact that in
the former the personal suffix cannot be useq independent of the root, while
in the latter the word ‘rdjan’ ean be used independently. Even from a
statement like *kim karoli? dhvanati’, bhavand is known with some
bhdvya -~ pleasure or pain; or with the dhdtvartha itself, since it is held
that such statements refer to the dhatvartha either as bhdvya if not other
bhavya is known, or as karana if other bhdvya is experienced, The tecn
‘pakah’ also conveys bhdvand as the secondary sense of the root. The
distinction between ‘pacati’ and ‘ pdkak’ is therefore explained that the
tormer refers to the dhdtvartha as siadhya — to be accomplished (since
dhatvartha is influenced by the expressed bhdvana which is always sadhya)
and the latter due to the lack of such influence, presents it ag siddha —
accomplished. The relation of ‘kdstha’ to ‘ paka’ in kasthaih pacati’ s
also to be explained through ‘bhdvana.’ T

The distinction between ‘viklidyanti’ and * pacamti’ is to be
explained by the distinction of the karirvydpara, the activity of the agent,
This vyapara is conveyed by the personal suffix according to the siddhintin
and by the root according to the objector. Of these two the siddhantin’s
view is more tenable. In expressions like ‘pdkah’ and ¢ pacyanté tandulah
svayaméva’, the root expresses only viklitts since the action of the man,
viz. adhi§rayana is not known. ©pacats’, since it is explained as ‘ pakam
karoti’ tefers to a kartrvydpdra as the meaning of the root ‘kr’ which
is distin.ct from paka, the meaning of the root “pac’; and so this vydpara,
viz. bhavand is conveyed by ‘ti’ in ‘pacati’ as the chiet concept. Even
in instances like ‘asti ghatah’, ‘asti’ refers to bhavama with ghata
(the agent) as the bhdyya; otherwise no distinction between the experience
derived from the statement ‘asti’ and those derived from the statements
“satta’ and ‘bhdvah’ can be maintained. Moreover, it cannot be held
that there is no bhdvand other than kriyisamanya, since either the root in
“ pacati’, etc. which is capable of conveying a kriyavisésa {particular action)
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or the suffix, which, according to the objector, conveys the senses of
sankhyd (number), karir (agent), etc,, cannot express kriydsamanya. 1f
dhatvartha is bhdvand, the usages, ‘asvamédhéna yajaté’, * svam yajiiam
yajati’, cannot be justified in view.ot the fact that the namarthas —
aSvamédha and yajiia — cannot stand in a kdraka relation to the respective
dhatvarthas,

The siddhantin adds that it is not argued by him that bhdvana —
the activity of the agent — is always conveyed by the personal suffix only.
It is sometimes expressed by a root as in * adhisrayati’. Strictly speaking,
it can be maintained that bhdvana is the meaning of the personal suffix
only and the results accruing from bhdvana are the meaning of the root.

The nature of bhavang is described as ¢ audasinya-vicchitli-
samdanyaripa’ — the total absence of inactivity It can even be identified
with parispanda, in view of the fact that “the activity ot the inanimate
object results from their association with the volition of some animate being
as the vikligi in vice, results from the activity of Dévadatta, the agent.
Thus bhdvand is the primary meaning of the personal suffix in ‘pacati’
and other verbal forms,

THE COMMENTATOR

Very little is known about the commentator Nirayana except that he
is the son of Visnu he says in the concluding verse :

“ eRE Raw Al Rsugmeg:
| ATAQUNF AT )

One Bhattavisnu is known as the author of Nayatattvasargraha, a
commentary on the tarkapada of Pirvamimarsi sitras, according to the
Prabhakara school (vide introduction, pp- 85 and 86, Annamalai University
Sanskrit Series No. 3).  Whether this Vispu is identical with Bhattavispu
is not known. Two more Nardyanas are mentioned as the sons of Visnu
or Visnubhatta or Visnubhadra (vide Adyar Alph. Index No. 1216 and
No. 7499) ; but they may be different from our commentator.

His commentary is both elaborate and logical explaining the most
difficult words and constructions in the text and he is in many places
quoting the entire text so that the text according to the commentator is
fixed in many places without much difficulty. In this respect he resembles
another great commentator of Kérala Rsiputra Paramés$vara whose
commentaries on Sphdtsiddhi and Tattvabindu have already been published
(vide Madras University Sanskrit Series No. 6 and Annamalai University
Sanskrit Series No. III). His method of writing the commentary is highly
commendable in that he first explains the karikas literally and then the
prose explanation with the fitting prefactory notes and further explanations
and comments, it necessary, No doubt he follows in many places
Urvéka’s commentary which seldom gives the explanation of the text,
though it gives the gist in its own way. It is therefore a model

14
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commentary which follows the text faithfully and explains it ina ver
useful way so that the readers can casily understand the very difﬁcul){
and involved language of the writers of standard text-books like Mandan:
Misra. Narayana presupposes a few commentators including Urh-v'éka(-
bhatta, though he never mentions them by name. Op page 119 he
observes :

‘U@ SRR g AR L § wawgrew sfy FPaEreng:
aR@rw:, W=y RIdE: )

Here the commentator explains the view-point of the other cominen-
tators and finally refates it. The reference here is not to Umvika but to
some other unknown commentator. }

In preparing the text of Bhavanivivéka and its commentary, the
following manuscripts and printrd material have been collated -

(F) Adyar manuscript of the Bhavanavivéka

(’5) Madras Government Oriental Manuscripts
R. No. 3065 (s)

(ﬂ) The printed text in the Princess of Wales Surasvati Bhav
text series, 2 parts.

(9) The (%) manuscript in the printed text noted ahove,
(g) The ((q) manuscript in the printed text noted above,
(¥) Adyar manuscript of Visamagranthibhédika.

(%3) Madras Goverument Oriental Manuscri
R. No. 3065 (b).

It is our pleasant duty to convey our thanks to the past - one
Editors of thcpAnnamalai University Journal, Dr., B, V.l Nelr:;;lns;:::w
Naidu, M.A., B. COM,, PH. D., Bar-at-Law and Prof. R. Ramanujachar; M Am
and the University anthorities for having graciously permitteq us tolbrin.:
out this important edition in the University Journal. This work has b(‘e{:
started long ago in Vol. VIII, but owing to the scarcity of paper dur{x,:
the times of war, the Journal‘qu temporarily discontinued and when ifz
is resumed, it is highly gratifying to note that this publicatioy is now

Library manuscript

dld

pts Library manuscript

successfully finished and brought to the notice of the icarneq public,

ANNAMALAINAGAR, } V. A. Ramaswami Sagtrj
and

20th January, 1950. K. A. Sivaramakrishna Sastri

"% Aufrecht mentions two more commentaries on
Bhavakalpalatd by Mudgala mlaggu and Patals
misra (vide C. C, [. 407 b & C. C. IT 93-a.)
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