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GRASS FARMING IN COIMBATORE. ,,

ESR——— e

In Coimbatore district grass is successfully cultivated as a fodder ;
gometimes when rains are continuous and growth is good, the grass is
cut and made into hay but for the greater part, it is grazed by live-
stock. In many other districts the system of allowing grasses such as
Hariali -(Cynodon Dactylon), Chengali (Andropogon lacivm), Nendra
(Iseilema lazwum, Hack) and Karu (Andropogon contortus), etc., to
grow for grazing is known and practised but nowhere in the gsouth is
guch systematic planting and grazing of grass practised as in some
parts of Coimbatore district, e.g., in the taluks of Dharapuram, Erode,
Gobichettipalaiyam, Coimbatore and Palladam. The system is seen at
its best in the Kangayam tract of Dharapuram and the type of grass
mainly utilized is Kolukatti (Pennisetum Cenchroides).

The origin of the name ‘‘ Kolukattai” is obscure. Literally it
means a preparation of fried coconut scrapings or gingelly mixed with
jaggery enclos.d in a covering of rice flour and then steamed. It is a
sott and nutritious South Indian delicacy. On the other hand,
“ Rolukatti” means “ proof against plough share” and some contend
that this is more likely to be the origin of the name than ** Kolukattai ™.
This grass is recognized in other parts of India for its feeding value.
| is known as * Damam ”? in the Punjab and “ Anjan ” in the United
Provinces. A

The grass is mostly cultivated under conditions of low rainfall. In
Kangayam the rainfall varies from 1096 inches to 3451 inches with
an average of 23:21 inches, during the last 30 years. The grass will
flourish in areas of greater rainfall, e.g., on the light red soils of Tinne-
velly and in the Gobichettipalaiyam taluks but with the increasing
pressure of population on the land, the grazing area appears to be
decreasing and grass is being substituted by hardy food grain crops
like cumbu and cholam. There are, however, considerable areas of
~ cultivable waste land where this grass could be more largely utilized.

Factors for success.—The success of the Kolukattai pastures in
Coimbatore district mainly depends on two factors, viz.—

(1) Fencing and
(2) Proper grazing.

Fencing is common in this district and is also found in parts of
- Salem bordering Coimbatore and in the Palni taluk of the Madura
- . district also bordering Coimbatore. The fences used are most commonly *
live hedges composed of Mullukiluvai (Balsamodendron Berryi)
. prickly-pear and various other species of cactus and Euphorbia’
i While incidentally supplying some fuel, the main uses of these hedgeé
- (1) Protection against wind,
~ (2) Control of cattle and grazing.

B High winds are common in the district and if th i

, : e countr

bare and unprotected, the rate of evaporation is considerably izc;esaslgtfit
:'”When.each field is protected by hedges and in many cases by growi X
-~ trees like babul in the fields themselves, evaporation of moisture fr:zﬁ

the surface of the soil i i
e e soil is reduced, thereby leaving mogg for the growth
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Control of cattle and grazing.—Communal grazing common to
every village which has a common grazing ground. Such grazing
grounds are almost without exception overstocked, thev are never
vested to give the grass a chance to grow and consequently are little
more than exercise grounds for the cattle. Generally the grazing is
conspicuous by its absence. With effectively fenced fields, hcwever, the
situation is entirely changed. The cattle can be moved from one field
to another as occasion demands, thereby giving the grass a chance to
recover and to renew its growth.

Soils.—The grass will grow on varying types of soil; but generally
speaking, the poorer the soil the poorer the growth of grass. Grey
loamy soil called Sambal Mannu (#rwueés wedr &) which is compara-
tively rich in lime is considered best. Next comes red loamy and
sandy soils. Friable black cotton soils and soils rich in kankar will
also grow quite good Kolukattai grass. Old villages-ites are also good.
The grass cannot stand stagnant water and therefore soils should have
sufficient slope to allow surface water to run off easily or suitable
measures for drainage adopted. On steeper land, bunds are thrown
across on contour in order to prevent too quick run off and to retain
more moisture but generally if the water is allowed to stand more
than one day the grass shows the effects of waterlogging. In low
hollows where drainage is poor, Kolukattai is generally superseded
in a short time by hariali and other grasses. Stiff heavy soils which
are too retentive of moisture and difficult to drain are unsuitable,

The type of soil on which Kolukattai thrives best must also vary with
the rainfall. Where the rainfall is low, it will thrive on heavier
clayey soils but where the rainfall is heavier with greater chances of
waterlogging, lighter and sandier soils are to be preferred.

Laying down the pasture—Seed is sown at the rate of 10—16 Ib.
per acre. One well-packed gunny bag of ordinary size holds about
16 1b. and costs on the average Rs. 2—Rs. 3. The seed is seldom sown
by itself but with gingelly, cholam and more seldom with cumbu.
It can also be sown in the last year of a Nadam Cotton crop. When
gown with cumbu it is not sown at the same time as cumbu but
during the last intercultivation. The seed is broadcasted on the surface
and if moisture conditions are good, it may be left there with prospects
of a good germination. If moisture conditions are poor, the seed may
be lightly harrowed in with a triangular harrow or a brush harrow.

There are two seasons for sowing, namely, the Kar (early) and
Paruvam (late). If there are good sowing rains in the Kar season,
sowing at this time gives the best results but very often rains are poor
and consequently sowing is often done in the Paruvam season. Where
possible sowing should be done in the Kar season as the grass getsa good
start and makes full use of the following Paruvam rains and conse-
guently stands a much better chance of coming through the following
dry weather successfully. Manuring of the land previous to sowing
the sced helps considerably in obtaining a thick stand of grass. At
intervals of 3—5 years the grassland may be ploughed after a shower of
rain and before the tussocks show signs of growth. There is little
damage of the grass being killed out by this operation unless the soil
ig very dry and rain holds off for a long period after ploughing is

one.
In Kangayam the land is well ploughed in the main season and the
seed sown mainly with cholam as a nurse crop from August to October.
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On account of the uncertainty of the early (Kar) rains, this practice
though not so good as the early sowing, is common. If there is
sufficient moisture, germination occurs in about six days after sowing
and North-east monsoon rains enable the grass to get a good hold of
the soil. Normally after the harvest of the cholam, the young grass is
very tender and easily damaged and consequently no grazing is allowed
until after the rains in the following year. Occasionally, however, with
good raing on good soil the grass has been known to grow to a height of
3 feet in 3—4 months after sowing and when established under similar -
conditions of soil and rainfall may, within the first year, attain a man’s
height. On the other hand in poor soil and poor rainfall the grass may
seed at a height of 6 inches and produce very little fodder.

When a pasture is being laid down more or less permanently a few
Palmyra trees may be. allowed to grow. Babul (Acacia arabica
*“ Lencophloca ’) is also allowed to grow and in some cases the seed is
sown. These babul trees are not only useful for shade to the cattle
during the hottest part of the year, but their frauit which is produced in
considerable quantity also forms a very satisfactory subsidiary food for
the cattle during February and March when the grazing begins to get
somewhat dry and scanty. The babul does not interfere with the
growth of grass immediately underneath as is the case, for instance, with

the Tamarind (Zamarindus Indica). The grass grows right up to the
trunk. :

Various other grasses such as Vennai Mattankay (Cy. Egyptica), Ibi
(P. Marginatim), Sowrikodi and Naripayvathankodi are often found
growing naturally in the pastures after a little time. Leguminous
plants such as Indigofera enneaphyllc (Tamil, Cheppooneringie) and
Phaseolus trilobus (Telugu, Pillipesaru) also grow naturally in suitable
places. Such leguminous plants are liked by cattle and should be
encouraged, as a mixture of grass and legumes is considered better feed

than grass alone. In addition, the grass benefits from the Nitrogen
accumulated in the legume roots.

Grazing.—As these pastures are left for long periods from 5—40
years, cattle as a rule are not allowed into the fields to graze for at
least six months, and more generally for a year after sowing as there is
considerable danger of the young plants being pulled out by the roots.
Sheep, goats and horses are carefully kept off the young grass as they
are close grazers and can do considerable damage. Regular grazing
commences only from the third year.

10—20 days after rain, cattle are allowed in to graze. The
poorer class of ryots put all their cattle in to graze together and graze
continuously except for a short period just before and after the summer
rains and after the late rains. If there is more grass at any period than
can be consumed by the livestock, it is cut after flowering and made
into hay.

Large stock breeders like the Pattagar of Palayakottai, however, run
their cattle on a regular grazing rotation. Cattle, which are being got
into condition for sale, are put on to fresh pasture first for a period of
about two weeks. They are then shifted into another fresh paddock.
In the paddock which they have just vacated, there is still a
congsiderable amount of food left and into this paddock are put the less
valuable cattle or cattle which have not to be got into sale condition,
e.g., cows with calves, pregnant and dry cows.

2
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Recent experiments with grass in England show that grass up to
three weeks old containg a large amount af proteins and may be compared
in feeding value to concentrated foods like linseed ocake. It is found
that the variation in composition does not change greatly for the first
three weeks of growth, but if the grass is allowed to grow for three
weeks before cutting or grazing instead of one week, there is a very
great increase in the actual amount of grass produced. After three
weeks the grass begins to get more fibrous and woody and is not such
a concentrated food. As the grass gets older and flowers, the feeding
value is further depreciated.

Kolukattai pastures, when there is young growth of grass after rain,
produce excellent feed and cattle rapidly grow and fatten and soon
take on that sleek and glossy appearance which are typical of weli
doing stock.

Area of grazing reguired per head.—The area of grazing required
per head will vary annually with the distribution of rainfall. If there
are good showers early in the season, there is a more continuous growth
of grass and the amount of outside fodder required during the hot
weather is reduced and also the area of grazing per head.

Young stock and cows generally graze from sunrise to sunset but
from January to March, they are turned out to graze very early as the
grass then being hard and dfy, is best eaten when it is still damp with
dew. During the heat of the day the cattle seek shelter from the sun
in the shade of the trees. Ordinarily cattle are not left in the grazing
ground during the night for fear of snakes and thieves. Under such
circumstances a vallam of good land (3'82 acres) will support in a good
season 20 heads of cattle for 30 days during the year so that about 23
acres of such land will be sufficient per head per annum. The Pattagar
of Palayakottai allows on the average 3% acres per head for 9 months,
grazing. For young cattle grazing throughout the year about 5 acres
per head are necessary- The monigars of Kavandampalaiyam and
Kangayam find that under average conditions 43 acres have to be
provided per head in the absence of any other fodder supply.

Hay-making.—When Kolukattai grass is cut and made into hay,
2 to 3 cuttings depending on the rainfall can be taken. The yield per
acre under favourable circamstances will amount to 200—250 bundles
of 9 feet girth per annum. The average yleld is about 100 bundles of
green grass of about 30 1b. each a total of 2} tons per acre.

Experiments carried out by the Physiological Chemist, Bangalore,
show that early cut hay gave better production when fed to livestock
than mature hay due partly to better consumption and partly to its
high digestibility. These facts should be borne in mind when
Kolukattai grass has to be made into hay. Early cutting gives better
feed.

Conclusion.—The practice of fallowing poor land for 2 and 3 years
is common in South Tndia. If the land be simply left waste, grasses of
various kinds grow spontaneously but a given area of such grasses
gupports far less stock than an equal area of Kolukattai grass. If land
be sown down to Kolukattai, it is not advisable to bring it under
cultivation again in 2—3 years as it takes at least a full year for the
grass to establish itgelf and if ploughed up in 2—3 years the full
benefit of laying down the pasture is not realized. Fallowing is
generally carried out to enable the land to recover its fertility or to
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gave up moisture from one year to the next in order to collect suffi-
cient to grow a good crop. The fertility of soils can be maintained ard
increaged by the correct use of manure and therefore there is a genera)
need for making increased quantities of cattle manure and by preserving
it properly by improved methods of cultivation the amount of moisture
retained in the soil is increased and by correct methods of interculti-
vation and mulching the amount of moisture lost by evaporation is
decreased thereby increasing the amount of moisture available to the
growing crop. By these means the actual amount of fallowing requir-
ing to be done is decreased and part of the area thereby saved could be
put under Kolukattai grass. Even a small area under the grass would
prove of value to a ryot as after rain, there would be some good grazing
for his cows and calves and his work cattle when not working thereby
enabling him to conserve his fodder for the dry periods.

As has been already stated, the grass is widely distributed in India.
In Madras it has done well as far south as Tinnevelly and as far east as
Saidapet. It was grown on the old Agricultural College ¥arm at Saida-
pet and the Principal’s report was that it was found to be one of the
harduest grasses there and that even in A pril and May the driest months
at Saidapet, the plot under the grass was well covered. On paddocks
at the Agricultural College Farm, Coimbatore, it has also done fairly
well. The Forest Department have tried it in one or two places in the
reserve forests on the north side of the Bhavani and reports are pro-
mising. In the Veilamundi Forest where the soil is very light and thin,
a plot put down two years ago, germinated well, but examination after
the following hot weather showed that a considerable proportion of the
plants had died out for lack of moisture or had been grazed out.

These facts show, however, that there is considerable scope for exten-
sion of the area under this valuable fodder grass.

D. G. MUNRO,
Deputy Direclor of Agriculture, VIII Circle.



GRAFT MANGO GARDENS--HOW T@ START
AND MAINTAIN THEM.

INTRODUCTION.

The mango is a large evergreen tree easily grown in the tropics from
the sea level up to an altitude of about 3,000 feet. The drier tracts of
this presidency that receiveless than 40 inches of rain in the year and
where the rain ordinarily ceases sufficiently long before the blossoming
Season, appear to be well suited to the mango.

2. The mango is now extensively grown over large areas in the
Vizagapatam, Godavari and Kistna districts in the Circars as also in the
Nellore, Chittoor and Salem districts. Waste lands which were once
overgrown with shrub jungle are now thus fetching as much income as
any other good land.

VARIETIES.

3. Every seedling tree perhaps produces fruit differing from that of
another, and may thus be considered a variety by itself. The variation
in the offspring from the seeds of the same tree is due to the mango
flower being naturally liable to cross fertilization. It is this factor that
necessitates “grafting” to enable trees true to any selected type to be
obtained. This method of propagation is believed to have been intro-
duced into India by the Moghuls or the Portuguese.

4. The varieties now under cultivation are numerous, -each tract
having a number considered suitable to the locality and to the tastes or
fancies of the people.

5. According to the quality of the fruit mangoes are usually classi-
fied into—

(a) Juicy mangoes, the pulp of which can be sucked, e.g., Raju-
manu, and Chinnarasam. These have more or less fibre.

(b) Table mangoes in which the pulp is firm even when ripe and
can be cut into pieces with a knife. This class is the most popular
and largest grown. Jahangir, Himayuddin, Banganapalli, Andrews
"~ {Mulgoa), Black Andrews, Hamilton (Sannakulu) and Ganneru are
gome of the best of this class. The friit of this class has little or no
fibre.

(¢) Intermediate varieties, in which the fruit can be eaten either
way, e.g., Goa, Suvarnarekha, and Dilpasand.

(d) ““ Sweet” mangoes, which are fairly sweet and of a good flavour
even when raw, e.g., Peta Thiyyamamidi and Nuzvid Thiyyamamidi,

(¢) Pickle mangoes, which are very sour when raw, e.g., Baramasi
{Asakapalli), Kolanka Goa, and Ooragayamamidi.

6. According to the time of ripening, they may be classified as very
early (e.g., Rajumanu) early (e.g., Suvarnarekha) medium (e.g., Dilpasand)
late (e.g., Banganapalli, Jahangir, Himayuddin, Black Andrews, and
Hamilton) and very late (e.g., Mulgoa, Ganneru, Kolanka Goa, Bancalora
and Nilam). To these classes may be added *‘ out of season ™ varieties.
Some of these, e.g., Nilam, bear a second time in November-December,
while other varieties, e.g., Baramasi (ali the year round, or, literally,
twelve months’ varieties) bear ab irregular times thus prolonging the
season all through the rest of the year.
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7. Some of the well-known varieties have been named above, under
one class or other. Of these Jahangir, Himayuddin, and Banganapalli
are noted for their excellent flavour ; Rajumanu, Suvarnarekha and
Kolanka Goa for their steady bearing. Suvarnarekha is also noted for
its very good keeping and transporting quality, ripening off to a fairly
good taste and Havour even when plucked some time before reaching
maturity. Bangalora, Nilam, Kolanka Goa and Banganapalli come next
in order in this respect. Taking all points into consideration Suvarna-
rekha and Banganapalli have been chosen as the chief commercial
varieties in the Vizagapatam and Godavari districts, these accounting

for about 60 per cent and 80 per cent respectively of the trade in the
two districts.

8. Grafts of these and other varieties are available of nursery men

at Allamanda in the Vizagapatam district, Kadiam in the Go&davari
district and at Salem.

SOIL.

9. As observed above, the mango grows on almost any kind of soil,
provided it is sufficiently deep and well drained. A red loam fairly
deep with a substratum of loose gravel is ideal. Here, there is an
uninterrupted development of the root system as well as free drainage
essential for the length of life and bearing capacity. The peroxide of
iron in this class of soils exerts a beneficial influence. It increases the
vigour of the tree and sweetens the fruits.

10. In sandy soils as met with on the sea coast, the mango grows
well, but the tree does not live long and the fruit is inferior. The
addition of silt improves conditions favourable for its growth.

11. In clay soils, especially of an alluvial nature, the tree puts on
heavy foliage and produces little fruit. Rich lands under cultivation
with other crqps are not recommended for the same reason.

12. In shallow soils, the root growth is checked as soon as a hard
rock is reached. Unless the land falls steeply, water-logging and im-
perfect aeration in the rainy season ensue, but if the slope is steep
there is insufficient moisture in dry weather. From either of these
causes growth is arrested and the plantation is short-lived. The pre-
gence of a considerable number of small stones such as are found in

the soils at the foot of the hills, does not affect growth, provided the
soils are otherwise suitable.

PROPAGATION.

13. As already indicated, propagation from seed does not ensure the
offspring coming true to type. It is therefore desirable to plant
“grafts”. The most common method of grafting _in vogue in the
Circars is “‘inarching” which is a very simple process. A short
account of this method is given below (See Plate I). In the fruiting
season, the seeds (Fig. 1) are planted very thickly on heavily manured,
well prerared soil. The seedlings (Fig. 2) when five to six months
old are lifted, their tap roots are cut off (Fig. 3) and planted a
span apart on fresh seed-beds. This encourages the development of
surface roots and helps in potting which is usually done when
18 g}onths old. To economise water, the potted plants, hereafter known
as  stock,” are buried flush with the ground in beds of convenient
size, packed close, the intervening spaces being filled with sand or
earth. So far as grafting is concerned the age of the stock does not
matter much. Stocks three months to three years old have been
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INARCHING.
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(From the seed to the graft ready for sale.)

. The seed.

. A young seedlin% '

- A five months old seedling (note tap root cut before potting).
- A potted plant (pot is in two halves tied together).

. A,'thescion ; B, the stock.

The stock and scion brought together and tied up.

The graft ready for transport.

. The split halves of a pot.

9. Bamboo basket for transport.
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very successfully used, as far as union is concerned, but as the roots
suffer from continement in a pot, it is advisable to retain this cramped
condition for as short a time as possible. When th. se stocks (Fig. 4)
have sufficiently established themselves, the process of grafting begins.
This consists in slicing off the bark and jart of the wood for two to
three inches along the stem of the stock and of the twig of the parent
tree, known as ““ scion ” (Fig. 5-A), bringing them together and securing
them tight with a bandage of wax cloth or dry plantain sheaths ( Fig. 6)
to exclude air and water from the cut surfaces. In doing this, the cut
edges of the cambium-—a very thin active layer of tissue between
the bark and wood—of the stock and scion are brought together and
when these layers of tissues are retained for a time in close apposition,
union of the two parts takes place and the wound heals by the natural
process. For speedy success the stock and the twig operated upon
should be of the same thickness. The union iscomplete in about three
months, and the scion is severed from the tree in three or four stages
Aat intervals of a week so that little harm is done to it. When complete
severance has been effected, the graft (Fig. 7) is ready for planting.
"The grafts are then buried in the ground the pots touching one another
to facilitate easy watering. They remain in this bed till they are sold
and the scions that did not unite properly wither and gradually dry off.,

14. In potting it is usual to use whole pots. This entails breakage
and wastage in the transport of plants from place to place. To obviate
this defect, it is recommended that pots in halves (Fig. 8) should be
prepared and placed in juxtaposition while potting and tied with string
as in Fig. 4. For transporting these pots can- be removed and bamboo
baskets of the same size (Fig. 9) inserted which reduces damage and
renders these pots available for further use.

15. Experience has shown that the methods adopted hitherto in
preparing grafts and planting them are capable of improvement.
Gardeners are now convinced that the use of seed of all sorts indiscri-
minately for raising stocks results in the production of fruits of varying
and uncertain quality, though the scions used are of the same quality.
By such variation, uniformity in the maturity of fruit of even the same
variety is lost. Some trees fruit off, while others just begin to flower or
ripen. This raises the watching bill and reduces the chances of brisk
demand for export. Growers therefore, now incline to the view that

the selection of seed for raising stock is also necessary in addition to thé
selection of the scion.

16. Secondly, the cutting of the tap-root results ultimately in short-
ening the period of bearing of the grafts, as only surface roots are
developed, the trees thereby having a less grip on the soil, and the area
tapped for the abstraction of food ingredients becoming smaller. Unless
heavy manuring is given every year, and careful attention paid, gardens
deteriorate. Once deterioration sets in, renovation is not possible ex-

cept at a prohibitive cost and renewing the plantation becomes more
economical.

17. To obviate the above two defects, some experienced gardeners
tried the following innovations. They selected seeds of varieties with
desired qualities, planted them directly in pits in the future garden.
To the seedlings thus raised as stocks they grafted the scions of potted
grafts the qualities of the scions of which are definitely known, but the
gualities of the stock of which, having been raised from seeds indis-
criminately, were not known. This was believed to ensure definiteness
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of characters in hoth the stock and the scion used and secure vigour, as
the tap-root of the stock was not cut off. The life of the plantation
was also thus expected to be lengthened.

18. Another device adopted to retain the tap-root is to put the seed
in long narrow pots (about 18” deep) and graft on the sredlings thus
raised without potting them from a ground nursery. This system, of
course, involves grafting on fairly young plants.

19. There is a new school of thought however, which from
experience gained of late by adopting the above methods, is, of opinion
that the cutting of the tap-root is not so much responsible for the
shortening of the life of the tree or for its stunted growth, as the opera-
tion of inarching, which is belicved to weaken the system of the plant
and prevent the tree from growing to the size of a seedling. This
aspect however has to be more carefully studied before the above
opinion can be finally accepted.

PLANTING.

20. Each variety or a number of varieties that ripen at one time
should be planted together in one block, to facilitate watering and
gathering fruit. The number of plants to the acre varies with the soil.
On rich soils where the trees spread well, 20 to 25 are planterd while
on gravelly soils where the growth is rather stunted, up to 30 trees to
the acre are put in. The best average distance is 40 feet apart in rows
35 feet apart, the plants being arranged quincuncially whereby 32 go
to the acre.

L s . .
5 :
IR . .
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0510 15 20 25 30 35 40 43

Scale 17 = 50 feet.
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21. In good deep red loamy soils mango grafts have been found to
make good progress when planted in pits just sufficient to receive the
ball of earth in the pot in which it is growing. Usually, however, pits -
three feet wide are dug. The lower subsoil is kept separate from the
top soil. The pits are left exposed to the sun for some weeks to effect
complete drying. Some growers burn rubbish in them to shorten this
period and to minimise the ravages of white-ant attack. When ready
the pits, are, filled in with good surface soil to a sufficient depth.
When available, dry canal or tank silt may be added. A mixture of
silt and crushed bones is also recommended to be placed at the bottom.
The earth is allowed to settle down for some time. If no rain falls the
pits are thoroughly watered once and the graft planted. The pot is
deftly broken, and broken pieces of pot, tile, or brick adhering removed
and the plant with the ball of earth imbedding the root system is gently
placed in the hole scooped out, flush with the ground. The soil in the
pit is well pressed and a soaking watering given.

AFTER TREATMENT.

22. Subsequent waterings are given every evening for about ten
days when alternate days become the rule. Bamboo or earthen tubes
about three inches in diameter and a span in length may be inserted in
the pit about nine inches from the plant so that the water is made
available to the lower layers as well whereby economy in watering can
be secured. When the graft has struck root, the bandage is removed,
as otherwise the stem is constricted in growth.. The portion of the
stock above the point of union i1 it was not removed at the time of
grafting, is also cut off. To protect the young grafts from strong winds
propping is necessary till the plants grow to a sufficient size to protect
themselves ; some strong, thinr jungle wood posts or baimmboos may be
used as standards for propping.

23. Any shoots that may grow from the stem below the point of
union should be removed as often as they appear, otherwise the grafts
suffer and inferior fruits are produced, from such shoots.

24. Flowers that appear should be nipped off for four to five seasons
to promote the growth of the tree. During the dry weather the land
should be ploughed constantly and kept clear of weeds. For the first
four to five years, until the plantation grows to a fair height and covers
the ground, ordinary annual crops can be raised by liberal manuring and
with the help of irrigation water when available. When this ca ot be
had, horse-gram and other pulses can be grown to arrest growth of
weeds.

25. During this period well rotten farmyard manure and greer-Jeaf
may be applied to assist the growth of the tree.. The latter may be
applied during the rains as soon as sufficient leaf is available and the
former about the middle of January when fresh growth commences.

THE CARE OF THE GARDEN IN THE BEARING STAGE.

26. Though the grafts begin to flower from the year of planting,
regular bearing should not be allowed till the tree attains a good size,
which it usually does in about five years. Therecafter the treatment
that is given to a garden should aim at—

(1) regular flowering every year,

(2) good setting and retention of such a number of fruit as the
tree can bear.
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27. The flowering is generally good in years in which the rainfall
during the north-east monsoon is light and ceases at an early date.
The influence of these factors however differs somewhat with differcnt
varieties and s8oils, as also the bearing of the tree in the previous season.
The chief way in which the cultivator can induce flowering of the tree
in general is to ensure good drainage by digging drains and seeing that
the soil of the garden dries off fairly well sufficiently long before the
flowering season. This is especially necessary in stiff clays which are
retentive and do not attain this stage .early enough. In a season
of heavy or late rainfall, leaving thé land fallow after the rain helps
flowering while interculturing rétards it. :

28. Other means sometimes adopted are deep trenching around
individual trees (about 3 to 9 ft. from the trunk according to the gize of
the tree) and thus pruning off the roots which cross the trench, and
application of about three or four pounds of common salt. These
operations are all intended to reduce the vegetative growth of the tree.
Making incisions in the bark of the tree also induces it to flower, by
reducing the flow of the sap from the leaves downwards, and concen-
trating it in the flowering branches. Itis a matter of common obser-
vation that for the same reason, trees bored by the mango beetle flower
early and bear more profusely than other trees in the garden.

29. The setting of fruit depends upon the nature of the variety,
weather conditions, and incidence of the mango hopper and mildew.
The effects of the last two may to a certain extent be controlled by
spraying (vide leaflet No. 3 of 1917 for details). -

30. The retention of a reasonable number of fruit till the ripening
stage depends upon the weather and soil conditions. Fruit fall in
the early stages may occur if there is heavy rair after setting, but this
occurs rarely. In the later stages fruit fall is the result of the soil
not retaining sufficient moisture or of the exhaustion of trees. This
can be prevented to a certain extent by interculturing the garde.
thoroughly and at the right time, to retain moistare. The effects of dust
storms may to a certain extent be minimised by effective wind breaks
all round the garden. Exhaustion of the trees generally occurs only in
poor soils and may be prevented by ploughing in green manure crops,
such as daincha, sunnhemp, cowpea or groundnut, and by the appli-
cation of bone-meal with the green manure. The carting of tank or
river silt to such gardens also keeps up the bearing capacity of the trees.
The manuring of individual trees with silt or cattle manure mixed with
5 to 6 1b. of bone-meal or superphosphate may also be beneficial in some

cases,
YIELD.

31. Though the grafts are allowed to bear from the sixth year, they
are in full bearing only from the eleventh year. The value of subsi-
diary crops grown during the first five years and of fruit obtained the
next five years, can be set off against the cost of the plantation and
its maintenance until the eleventh year, from which time it is rcasonable
to strike a balance sheet. KEven with the best of care, the flowering,
the setting of the fruit and its development are largely matters of
uncertainty. Allowing for this 200 to 300 fruits worth about Rs. 6 may
be estimated to be a fair yield. But in a big garden, taking into
consideration trees of varying bearing capacities, an average income
of Rs. 2% per tree per year is a modest estimate. Instances are not



8

uncommon in which with regular root pruning, manuring, and watering,
yields of fruit worth up to Rs. 25 or more per tree are obtained,

COST OF CULTIVATION.

32. The cost of planting and maintaining a garden may be estimated
as below :—

First year.
RS, A. P.
Digging pits— 32 at one anna each . ee .. 200
Filling in with good earth, manurmg and planting
grafts at As. 4 per pit . 8 0 0
Cost of 32 grafts delivered on the spot ab As. 8
each . 16 0 O
Watenng, hoemg, watchlng, etc -——100 men at As 6
each . . .. 37 8 0
Two ploughmgs at Rs 1 6 per ploughmg . 212 0
Pots, '* kavidis,” etc., for watering -. . 2 0 0

Total ... 68 4 0

Second year.
Watering, hoeing, watching, ete.—100 menat As. 6. 37 8 0
Manure (cattle manure and green leaf) and their
application .. .. 5 0 0
Two ploughings * . .. 212 0
Pots, “ kavidis,” ete., for Watermg e 2 0 0
Total ... 47 4 0

Third, fourth and fifth years.
Watering, hoeing, backward plants, watching, etec.,

per year—b60 men at As. 6 each .. 22 8 0
Two ploughings® . 212 0
Pots, ** kavidis,” ete. ... » 1 0 O

Total for each year e 26 4 0
Total for the first five years ... 194 4 O
From the sizth year vnwards.
Watching, digging, round plants etc.—40 men at

As. 6 . .. 156 0 O
Four ploughmgs 5 8 0
Green manure seed to be sown in about 1/3 of the

area every year .. 0 8 0

Total ... 21 0 O
Average yield from sixth to tenth year at Rs. 1%

per tree 48 0 O
Average yield from the eleventh year at Rs 21} per

tree ... . .. 80 0 O

* Note.—Only plonghings at the beginning of the rains are taken mto account ;
horse-gram can be grown at the end of the rains.
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THE MANGO TRADE.

33. From the Circars ag well as the Central districts, there is a
consgiderable export trade in mangoes, besides a large local sale and
consumption. From the Godiavari and Vizagapatam districts, large
quantities are sent to Orissa, Bengal, United Provinces, Punjab and
even to Sindh. Of late, there has been some export to. Burma also.
The total value of mangoes exported from the Vizagapatam district

alone is estimated at four to eight lakhs of rupees every year according
to the crop and prices.

34. The producers bring the fruit into the marketting places,
where brokers arrange for its disposal to middlemen or merchants from
the tracts referred to above, who dictate their own prices.

35. The fruit is packed with some paddy straw in bambhoo baskets
holding about 50 to 100 fruits according to their size. For export to
Calcutta and places nearer, they are sent by road goods but to places
beyond, they are booked by passenger trainsor the parcel express. A con-
siderable number of fruit is damaged in transit for which the producer
is made to provide extra. Packing in dealwood cases as recommended
in leaflet No. 2 of 1930 of the Department of Agriculture, Bombay, may
be worth a-trial. The railway authorities have also to be induced to
provide well ventilated waggons and for their quick transport. The
interference of brokers and middlemen who deprive the producers of
more than a fair share of their dues may also be eliminated at least
partly, if the latter organize themselves into co-operative export socie-
ties for each centre of trade which in turn may all affiliate themselves
to a central organization to ensure concerted action in all matters and
prevent competition among themselves.

APPENDIX,

NoTES-ON SEVEN PRINCIPAL VARIETIES OF MANGO.

(See Plates IT—VIII)

). Rajunanu.—A small sized very early juicy variety of loval selection
ripening yellow ; sweet lairly thin juice of good taste and flavour; small
seed with very little fibre; fruit keeps moderately well; tree not quite
hardy but bearing generally steady and profuse; fetches a fair price
for the size on account of its earliness ; largely consumed locally but also
exported to some exteut.

2. Goa.—Locally known as Okinna Goa ; one of the varieties originally
introduced by the Portuguese ; a small sized early variety ripeting off
yellow with & red colour on one side ; suitable for the table as well as for
sucking ; of a fine subacid sweet taste when fully ripe; fibreless small
seed ; fruit keeps well ; tree hardy and vigorous; but bearing uncertain
and rather poor ; once largely grown, but of late being given u p-

3. Suvarnarekha —Sometimes ocalled Chinnasuvarnareklia to contrast
it with Peddasuvarnarekha from which it is said to have been evolved; a
small froited early variety ripening of yellow with a bright red colour on
one side, which is one of its chief attractions: a fine sweet taste and gond
flavour when ripe ; suitable for the table as well as for sucking ; ripens off
to a fairly good subacid taste even when plucked somewhat immature;
medium sized seed with very little fibre ; stands transport admirably well
on account of its thick skin; the most largely exported variety from the
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Vizagapatam distriot; a rather slon growing tree of moderate vigour;
but hears regularly and fairly profusely ; not mach affected by weather
conditions and the mango hopper pest,

4. Hamslton.—Locally known as Sannakulu; a late table variety of
mediam size, the fruit being very shurt as compared with its breadth;
ripens off yellow with a firm flesh ; sweet and of a good flavour of its own ;
fruit keeps well and stands transport ; fibreless small seed; tree hardy
but generally poor in bearing ; badly affected by weather conditions and
hopper pest ; not largely grown of late.

5. Kolanka Goa.—Also a late table variety of local selection ; medium
sized fruit ripening yellow ; of rather poor flavour; fibreless small seed ;
fruit keeps well and standg transport; a hardy tree bearing steadily and
profusely ; not affected much by weather conditions aud hopper; fairly
large export trade.

6. Banganapalli.—A well known late table variety of medium size;
froit rather broad and flat, ripening of bright yellow (fetches a high
price); pulp firm and of an excellent taste and flavour; fruit keeps and
stands trausport fairly well; the chief comniercial variety in the (:6davari
district ; tree hardy, and quick growing; bearing moderate but fairly
steady.

7. Bangalora.—Locally known as “Collector”; a very late variety
with a medium sized long and peculiarly shaped fruit; ripens off yellow,
often with a red tinge on one «1de; pulp very firm and skin thick : fruit
keeps very long and stands transport well; fruit can be retained on the
tree itself and thus rendered availahle for a long time after the seasou;
though poor in flavour, fetches a good price on uccount of its availability
out of season ; fairly largely cultivated and exported.

Notgs.—1. Fruits weighing below 6 oz are considerel very small; 6to 12 oz.
small ; 12 to 24 oz. mediuw ; 24 to 42 oz. large ; and above 42 oz. very large.

2. The seed is considered very small when ity weight is not more than §
per ceot of the weight of the fruit ; small when iv is between 5 and 10 per ocent ;
medium when it i8 between 10 per cent and 15 ver cent ; large when it is between 16
per cent and 2) per ceut and very larze when it is over 20 per cent.

3. The trait is considered to b very short when its height is less than that
of its breadth ; short when it is less than 25 per cent longer than the bread.h;
medium when it is between 25 to 50 per cent longer than its breadth ; long when it
is 50 per oent to 100 per cent longer than its breadth ; and very long when the height
exceeds double the breadth.,
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PLATE Il.
RAJUMANTU.

(Half the natural size.)

(Half the natural size.)
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PLATE L.
CHINNA GOA.
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PLATE IV.
CHINNA SUVARNAREKHA.

(Half the natural size.)

(Half the natural size.)
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PLATE V.
“HAMILTON OR SANNAKULU.

(Balf the natural size,) (Half the natural size,)
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PLATE VI.

(Half the natural size.)

KOLANKA GOA.
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PLATE VIIL.
BANGANAPALLL
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PLATE VIIL.
BANGALORA or COLLECTOR.

(Half the natural size.) (Half the natural size.)



PREFACE.

WITHIN a year after Mr. T. B. Fletcher joined his appointment as
Entomologist, Madras, he prepared a “Note on insects attacking
the paddy plant in South India” and this was issued as Bulletin
No. 67 by the Department of Agriculture, Madras, in 1913. As
one of the earliest entomological publications of the department the
note was very useful and served its purpose very well during the
early years. But there is hardly any doubt that during these eighteen
years since its issue our knowledge of paddy insects in this province
has increased considerably and has consequently made Mr. Fletcher’s
"note \very much out of date on the subject. This new bulletin is an
attempt to present a short account of the insects so far known to affect
paddy in South India and bring our knowledge of these forms up to
date as far as possible.

Though the treatment of each insect in this paper is more or less
as in Fletcher’s note, the arrangement followed is quite different.
Besides, much more matter has been added not only in the shape of
additional information on previously known insects, but also by way
of fresh records of pests and other items of information regarding the
bionomics of paddy insects. While no claims are made to the effect
that this paper includes each and every insect noted on paddy in the
province, no efforts have been spared to include all the important
forms so far known and make the list up to date. With all its inevit-
able defects it is believed that this bulletin may be of some help to the
South Indian paddy farmer to know something of his paddy pests and
get some hints to control them.
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INSECTS AFFECTING THE PADDY PLANT
IN SOUTH INDIA.

From time immemorial paddy has been the most important ealti-
Status of paddy in vated plant in Soutp Infliz_x. As the staple food
South India. crop of the population, it is now grown on an
area of over thirteen million acres in this pro-
vince, and it is practically the only important erop in some of the delta
tracts of the Northern Circars and the Tamil districts. Though we
possess no regular statistical records to gauge the extent of damage
caused in various ways to this important crop or the consequent loss
sustained by the paddy cultivator, it is well known that insects of
Loss due to pests. different kinds levy a heavy toll on the paddy
plant year after year and that in some years
such a loss in some tracts has been very considerable. To avert or at
least minimize such periodical losses to a great extent, the rice cultivator
will do well to acquire some familiarity with at least some of the more
important insects injurious to growing paddy and the different measures
that may be adopted to control them.
10£Sﬁa£;i%$19%fg:ntomo' Equipped with this information and backed up
by a few years of experience, an intelligent
cultivator may be in a position, not only to control these pests to a
great extent, but even to predict or forecast pest outbreaks in any tract
fairly accurately and prepare an insect-pest calendar on the model of
the one prepared by the writer a few years ago® and reproduced here
(Fig. 1). This paddy-pest calendar is in the form of a circular
diagram to indicate in a picturesque manner
ten of the important paddy insects of the Pre-
sidency, their distribution in the province and the month or months
of the year in which they generally appear as pests. The calendar
does not pretend to be very accurate or complete ; but in spite of the
inevitable defects, it is believed such calendars will help the farmer to
gsome extent to know the probable time of appearance of important
insect pests during the year. Such a knowledge will serve as a sort of
warning to him to be on the lookout for the expected pest and be
prepared to adopt proper control measures the moment the insect is
seen or even just before it is expected to appear. In this booklet an
attempt is made to present in a connected
manner a brief account of the insects so far
known to affect the paddy plant in South India. The information
given below under each insect is mainly intended to help the paddy
cultivator to recognize the insect, to note correctly the nature of the
damage it causes to the plant, to get some idea of the life-history of
the insect, and to adopt timely and suitable
measures of control. Of about three dozen in-
gects noted below as affecting paddy in South
India, only about a third can be considered to be important or major
pests which appear almost regularly every season and cause the greater
portion of the damage to the plant ; of the rest some are occasionally

Paddy-pest calendar.

Aim of this pamphlet.

Number of insects—
major and minor pests.

* Bull. No. 80—1921—Madras Agricultural Department.
Bull. No. 131 —1922—Pusa.
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found harmful, while others appear now and then as sporadic pests
only during certain years. These latter may be called pests of
minor importance. The insects noted in the paddy-pest calendar
referred to above may be regarded as some of the major pests of
paddy in South India. .

Before dealing with the different pests individually, some remarks
. may be added regarding paddy insects in
exthéfggﬁ °§y§f§$f£gs ax:g general. All insects feeding on the paddy plant
damage. (in fact all members of the group “insecta )
fall into two main groups according to their
feeding habits. Firstly those that feed by biting and chewing the
different parts of the plant such as grasshoppers, beetles and caterpil-
lars, and secondly those which suck up the plant juice as liquid food,
such as shoot bugs, earhead bugs, leaf hoppers and mealy bugs. If the
pest concerned belongs to the first category the external symptoms of
damage are a partial or entire defoliation of the plant, cutting off of
the earheads and scraping and tearing away of the shoots, leaves, etc.
If on the other hand the insects causing the injury are earhead bugs,
leaf hoppers, or mealy bugs, the general external indication will be a
gradual fading and drying up of the part or whole of a plant, stunted
growth and a sickly appearance as a whole, but without the form of a
plant being damaged in any way as in the former case. Thisis also the
case when the pest attacks the plant from inside the shoot, stem or
roots invisible from outside as in the case of the paddy stem-borer.
All beetles, moths, butterflies and flies pass through four different
. ) . stages in their lives, viz., the egg, the larva
Life-history and habits. (which is called grub or maggot in the case of
beetles and flies, and caterpillars in the case of butterflies and moths),
the pupa and the adult ; these stages show a striking difference from
one afiother in structure and in feeding habits. In the case of bugs
and grasshoppers the life stages are not so marked and there is no pupa
stage ; the young and the parent look more or less similar and have the
same feeding habits. It must be noted that butterflies, moths and flies
are directly injurious to plants only in their younger stages, while
beetles, grasshoppers and bugs do damage to the plant in all their
stages. A general knowledge therefore of the life-history and general
habits of these insects will not only help one to recognize the different
gtages, but will algo help him to find out the really vulnerable of the
different stages at which the pest can be easily checked. Among
. paddy insects, though there are some which
St:;e?zf p::;dy. different indiscriminately feed on paddy in all stages of
growth, a good number of these attack the crop
at certain stages only. Of the former class are the grasshoppers and
some of the leaf-feeding caterpillars which can feed on young or old
foliage as long as it is green. On the other hand the borers want half-
grown to fully-formed stalk, the rice hispa, the case-worm and leaf-
rollers, etc., feed on tender foliage, the sap-sucking bugs want milky
grains, and the blister beetles and allied insects feed on the pollen
grains. Thus different sets of insects appear at different stages in the
life of the crop (see plates IT and III).

The choice of control measures for different pests of paddy depends

Control measures. chiefly on the kind of insect to be tackled, the
. local conditions and the cost. The possible
measures in the case of each insect are indicated in the treatment of
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each in the following pages. It might, however, be added that some of
the important and serious pests often appear in the nurseries them-
gelves ; hence the need for early investigation and prompt action. It
is needless to add that in the matter of pest control co-operation
between different farmers of a tract is very essential.

With these general observations of a very brief nature we proceed
to deal with the different ingects. No claim is made in the following
account of the paddy insects for completeness in all matters, though
almost all ingects known so far are included in the following list. For
any detailed information, other publications, reports and special leafiets
on the subject should be consulted.

PADDY INSECTS OF SOUTH INDIA.

The following insects may be regarded as the more important or.
major pests of paddy in this Presidency :—

THE SWARMING CATERPILLAR (Spodoptera mauritia, B). [ Plate I.]
MOTH—Noctuidae.

This insect occurs throughout the Oriental and Australian regions,
and in South India it is found in all rice areas, especially along the
West Coast and the delta tracts of the Northern Circars. The larva
of the moth which is the most important of the paddy caterpillars
often causes considerable damage to paddy inthe younger stages, especi-
ally in the nurseries by feeding on the foliage and even the whole plant
if it is a young seedling. The mother moth
lays small spherical eggs in batches on various
kinds of wild grasses and paddy and coversthem with greyish hairs ;
there may be two or three hundred in each batch. The young cater-
pillar that hatches out is green and escapes our notice, especially in the
nurseries. Feeding on the green foliage it grows in size and in about
twenty days it is full grown when it measures about an inch and-a-
half in length. It is smooth and cylindrical and when full grown has
a dark to pale green colour with dull dorsal and sub-dorsal stripes—
there is found a great deal of variation in the colour. The full-grown
caterpillar enters the soil and changes into the pupa in an earthen
cocoon ; the pupa is dark-brown about 1” long with two very slender
spines at its narrow apex. In from ten to fifteen days the moth emerges
from the pupa and in a day or two is ready for egg-laying. The moth
is a stout-bmilt dark-brown insect which usually hides during the day.
The life-cycle is completed in from 30—40 days. The caterpillar often
appears suddenly in swarms of thousands, completely eats up a whole
field and moves to another ; this is why it is also called the = Army-.
worm.” The caterpillars feed by night and hide during the day. In
nurseries and small plots the area may be
flooded if water is available ; this will bring up
the hiding caterpillars and birds will easily destroy them. A herd of
ducks which will destroy the caterpillars can be let into the field if
available. Small plots can also be isolated and the progress of the
caterpillar prevented by digging a trench around the infested field.

Life-history.

Control measures.
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The mechanical method of sweeping the caterpillars by brooms into
baskets or sweeping them into handnets and killing them is also effect-
ive if done thoroughly. The experienced farmer can also pick off
eggmasses when found, and destroy the pupse by ploughing, after
harvest. These operations will prevent the future multiplication of
the pest. Numerous natural enemies such as insectivorous birds, fly
and wasp parasites also keep the pest under control in nature and as
such these should be encouraged in every way. Since the insect is
found on various grasses also besides paddy, attention may be paid
to these before the pest affects growing paddy. Any of these methods
to be effective should be adopted without any delay, since the pestis of
such a nature that in one night a swarm might destroy a wide expanse
of paddy fields. :

THE STEM-BORER OF PADDY (Schoenobius incertellus, W.)
MOTH--Pyralidae. [Pl. 11, figs. 1—4.]

This insect is also a caterpillar and is found in almost all tropical
regions where paddy is grown; in South India it is particularly
common in the Northern Circars, Ceded Districts, Ramnad, Tanjore
and Malabar. Unlike the army-worm this caterpillar is a borer feeding
from inside the stem of the paddy plant, and the external symptom of
the presence of the pest consists in the gradual fading and death of the
whole central shoot in a young plant and the whole earhead in a
mature one; and if the stem is split open, the caterpillar, its pupa, or

Life-history the signs of its work can be noted. Eggs are

' laid in small masses on the tender leaves and,

as in the army-worm the eggmass is covered by a layer of buff hairs
when laid- The young caterpillar that hatches out crawls along the
leaf or hangs down by a silken string and reaches the stem where it
bites a hole near a node and enters the stem ; inside the stem it grows
feeding on the inner tissue. When full-fed the caterpillar has a pale
yellowish white colour, is smooth and about an inch in length. It
pupates inside the stem itself, often lower down the stem, within a
transparent silken cocoon and after the pupation period emerges
through a hole made in the stem by the caterpillar before pupating.
The pest is not so destructive as the army-worm, but occasionally does
appreciable damage in some tracts. No other foodplant on which this
insect breeds has been found as yet. There are a few natural enemiesg

affecting the eggs and the caterpillar, but these are not very effective as
control agents.

Being a borer, preventive measures are preferable in the case of this

Control measures. pest. The.a presence o'g' the pest should be

made out in the nurseries. Eggmasses can be
collected and destroyed. While transplanting, seedlings showing
dead-hearts can be eliminated and destroyed. The female moth is
cqmrgonly attracted to lights, and so, light traps may be tried. By top
chppmg the_ seedlings before transplanting the eggmasses which escape
our notice will also be removed. Once the borer attacks a seedling or
grown-up plant nothing can be done to save it. In localities where it
18 possible, the stubble may be ploughed up and destroyed, since the

pest lingers as larva or pupa in these stubbles after harvest and then
passes on to the next ¢rop of paddy,
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RICF HISPA (Hispa armigera, Ol.)
BEETLE—Chrysomelidae. [Pl III, figs. 14—16.]

This is a small bluish-black beetle covered with numerous short
spines on its body ; it is found all over India and as a pest it occurs in
the West Coast, Salem, along the Coromandel Coast, North Arcot and
Northern Circars. It attacks the younger stages of the paddy plant
and generally disappears when the plants have grown and the earheads
are out. The damage consists in the beetle eating up the green matter
of the leaves which makes the leaves fade and wither. The presence of
characteristic parallel white lines on the leaf surface is an indication of
attack by this beetle. When the insect appears in numbers on the
nurseries and the just planted seedlings, the damage is serious showing
most piants turning pale and gradually withering. All the stages of

Life-history the insect are passed on the paddy plant itself.

) The eggs are laid into the tissue of the young

leaf close to the tip ; the grub which hatches out burrows into the leaf
tissue feeding on the green matter ; this produces the characteristic
blister patches on infested leaf-tips (see figure 13). The pupa is found in
the same burrow and after the pupation period, the adult beetle comes
out. Two or three generations are passed through in one paddy season.

In nurseries the beetles can be collected in numbers with a hand-
net ; if water is available, the seedlings can also
be flooded when the beetles will float up and
these can be collected and destroyed. The leaf-tips of seedlings may
be clipped before transplantation and the clippings which contain the
younger stages destroyed. In valuable experimental plots spraying
or dusting with insecticides can also be done. Such operations will
kill or drive the pest away from the fields.

Control measures.

THE RICE BUG (Leptocorisa acuta, T.). [Pl. IT, figs. 5—9.1

BUG—Coreidae.

This active bug is found chiefly along the West Coast though oceca-
sionally reported from Ganjam, Tinnevelly and Coimbatore. Tt
appears at a stage when the plants have flowered and the grains are in
the milky stage. DBoth the adult and the young bugs feed on the plant
by sucking up the juice from the milky grains which become chaff in
consequence. In this way in a badly infested field the earheads show
numerous grains sucked up empty and turned brown and dry; on
gome of the plants the bugs will also be in evidence often emitting the
characteristic buggy stink. Generally the pest disappears when the
earheads begin to ripen and the grains become hard.

The insect breeds on different grasses besides paddy. . The mother
. . bug lays brownish seed-like eggs in rows of 10
Life-history. to 20 on the leaf blade; in a week each egg
hatches into an active slender greenish nymph which feeds by sucking
the plant sap from the tender shoots and leaves ; in about a fortnight
the nymph assumes the winged adult stage when it is able to fly about
and move from plant to plant and feed on the milky ears. In the
West Coast the pest breeds freely during the monsocon months and
causes considerable damage to the paddy crop.



6

As & preventive measure the field bunds should be kept clean and
Control measures proper}y weedefi ; all grasses on which the
’ pest will otherwise breed should be destroyed
before the paddy comes up. When however, a field is badly, infested,
proper measures to destroy or deter the pest should be adopted. The
most feasible and economic method is the mechanical one of collecting
the bugs in handnets or bags and destroying them. The use of the
handnet will be found very efficient; if systematic sweeping is done
with a net or bag for two or three mornings, the pest can be reduced
considerably. Thus clean cultivation followed by the prompt use of
the handnet will control the pest sufficiently well.

THE RICE GRASSHOPPER (Hieroglyphus banian, F.)

GRASSHOPPER—Acridiidae. [Pl III, figs. 1—3.]

This is the chief grasshopper pest of paddy in South India and is
found in almost all paddy areas, though it is specially bad in the West
Coast along the Ghats and in the Ganjam and Vizagapatam districts.

This is a well-known pest of paddy and both the young. and adult
insects do very serious damage to the crop.

Eggs are laid in masses of over 30 to 40 under the soil, especially
Life-history at the sides of field bunds during the months

) October and November. These hatch into

yvoung grasshoppers soon after the first rains in the following June-July
period. Though active they are wingless and grow by feeding on the
grasses, etc., on the field bunds until the paddy comes up, by which
time the young hoppers become winged adults and begin to damage
growing paddy by feeding on the leaves and shoots and cutting off of
the earheads. Thus there is only one generation during the year, the
eggs remaining under the soil for several months. In Ganjam a closely

allied species (H. orizivorus) is also found ; it has the same habits as
H. banian.

Netting and bagging during the hopper stages of the pest when
they are generally found on the field bunds will
Control .
nirol measures be found effective. Destroying the eggmasses
by seraping the bunds and ploughing up the field during the early
summer months, wherever possible, has also produced good results by -
egg destruction in some tracts like Ganjam and South Malabar. Ingecti-

cides can also be used, but is too early to suggest under Indian
conditions. '

RICE CASE-WORM (Nymphula depunctalis, Gr.)
MOTH—Pyralidae. [Pl 111, figs. 4—6.]

This is a leaf-eating caterpillar found on young paddy and gene-
rally in fields under swampy conditions. The slender greenish
caterpillar, which is over $” when full grown, cuts the paddy blade into
short lengths, remains inside these gmall leaf rolls (see figure 4) and feeds
on the foliage. Itisaquatic in habits and is able to breathe under water.
In a badly infested field numbers of these leaf-cages could be seen

Life-history. attached to the plants. The insect passes all

. its stages on the.plant itself. The tiny egusare
laid on the plant and the larva that hatches makes the leaf-fold and
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remaining inside it grows by feeding on the foliage; the pupa is found
inside the larval case. The moth that comes out is a small delicate
‘creature with the wings white, speckled with pale brown markings.

The best method is to dislodge these larval cases and destroy them.
This is usnally done by disturbing the plants by
passing ropes or thorny branches of trees over
them and then the water is drained off. The addition of a little kero-
sene to the water in the field before shaking the plants will help in
killing the caterpillars that fall on the water.

Control measures.

THE PADDY GALL-FLY (Pachydiplosis oryzae, W.)

FLY—Cecidomyiadae. [Pl IV, fig. 1.]

This is a fly pest of paddy and the damage caused is known popu-
larly as “* Silver shoots”, and in the vernacular Anaikombw (Tamil) and
Kodu (Telugu). This is found chiefly in the Northern Circars, Tanjore,
Ramnad and South Kanara districts. The external symptom of the
presence of the pest is the formation of the white or pale brown hollow
outgrowths from the paddy stems without formation of earheads.
This abnormal growth of the plant is caused by the irritation caused
by the fly maggot inside the stem. This is often serious in the
Northern Circars. '

Eggs are laid on the plant and the maggot burrows inside the stem
and produces the galls or outgrowths. The
‘ pupa also is found inside the same until the
mosquito-like slender fly emerges out of it.

No effective control measures are known. But the damage can
be reduced by keeping the bunds and banks
of water ways clear of grasses on many of
which also the pest breeds.

Life-history.
Control measures.

PADDY MEALY BUG (Ripersia oryzae, Gr.)
BUG—Coccidae. [Pl IV, fig. I1.]

This insect is the cause of the * Soorai” disease of paddy in the
Tanjore delta, South Arcot, Trichinopoly, Salf:m apd. parts of. Coiml?a-
tore. The insect is not generally visible outside; it is a reddish white
goft wingless creature found in colonies attached to the paddy stem
covered over by the outer sheathing leaves. It hardl_y moves about.
The damage is caused by hundreds of these bugs attaching .thems.elves
to the succulent stem and sucking up the plant sap ; this _dramage
affects the growth and makes the plant.zs stunted and sickly ; in many
cases no earheads are put out. In an infested ﬁeld the badly affected
plants are found as patches of stunted and sickly ones. When the
outer sheath of an infested stem is drawn apart, numerous bugs are seen
attached to the stem in all stages.

Numerous eggs are laid on the stem by the mother bug. The pale

fo-hist yellowish white young ones crawl about the
Lite-history. plant for a while and settle themselves on
the plant stem and grow by feeding on the sap. The young gmd the
adult have the same feeding habits and the adult females are wingless,
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No effective control measures are known as yet, though as in the
gall-fly, the multiplication of the pest can be
considerably reduced by dealing with the
various grasses on which this mealy bug is found to breed as alternate
foodplants. If the infestation is found very early, the infested plants
may be pulled out and destroyed preventing the multiplication of the
pest.

Control measures,

RICE THRIPS (Thrips oryzae, W.)
THRIPS—Thripidae. [Pl IV, fig. 3.] ‘

These are minute insects found in very young paddy often when
expected rains are not received. This pest bas been noted in Chingle-
put, Malabar, Mysore and Coimbatore. The insects are small active
creatures found in all stages inside the rolled up tips of the tender
leaves ; they lacerate the parts and suck up the plant sap and this
causes rolling up and fading away of the leaf tips and in the case of
very young seedlings the leaves wither and the plant is killed. The
adult insects are small creatures with the wings having fringes along

Lifo-history. the sides. Their life-history is similar to bugs ;

eggs are laid in the leaf rolls and active young

ones that hatch out feed exactly like the parent, and in course of time

assume the adult winged condition. During certain unfavourable

seasons Thrips cause appreciable damage to nurseries and transplanted
seedlings.

A smart shower of rain is sufficient to remove thrips. In its absence
the fields may be flooded with water wherever
available. In valuable plots and nurseries the
pest may be checked by spraying water mixed with some tobacco
decoction.

Control measures.

PADDY LEAF-ROLLER (Cnaphalocrocis medinalis, G.)
MOTH—Pyralidae. [Pl V, fig. 5.]

During certain seagons young paddy suffers to some extent from the
attacks of this caterpillar which rolls up the leaf tips and feeds from
inside the roll. It has been noted in Ganjam, Malabar and a few other
places. The adult insect is a small moth with yellowish brown wings ;
the caterpillar is green a little over half-an-inch in length before
pupation. The pupa is found inside the leaf-fold itself. Not being a
regular pest sufficient studies have not been made of it to suggest any
efficient control measures. In the early stages of theattack the infested

leaf tips may be clipped and destroyed.

THE CLIMBING CUT-WORM (Cirphis albistigma, M.)
MOTH—Noctuidae. [Pl V, fig. 2.]

This insect is in general features and habits very much similar to
the swarming caterpillar (Spodoptera) and both belong to the same
family. The climbing cut-worm, does not, however occur regularly as
a pest as does the swarming caterpillar. Itappears as a serious pest only
during certain years. The insect has been noted in pest form chiefly in
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PLATE V.—SOME CATERPILLAR PESTY OF PADDY.

1. The yellow hairy caterpillar and moth (Psalis securis).

2. The climbing cut-worm and moth (Cirphis albistigma).

3. The semi-looper of paddy and moth (Remigia Frugalis).

4. The root stem-borer caterpillar and moth (Ancylolomia chryso
5. The paddy leaf-roller and moth (Cnaphalocrocis medinalis).

graphella).
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PLATE VI.—Som®e Bugs OF PAppyY.
Fig. 1. The earhead lgeni;atomid (Menida histrio).
r

2. Leaf jassid (Erythroneura subrufa).

3. The spotted jassid (Nephotettix bipunctatus).
4. The striped paddy bug (Tetroda histeroides).

5. Leaf jassid of Krishna (Deltocephalus dorsalis).
6. Leaf fulgorid (Nilaparvata sordescens).

7. Do. (Nysia atrovenosa).



9

the Coromandel tracts on grown-up paddy during Junuary—February in
those years when the tract gets heavy rainfall and the fields are flooded.
Life-history is similar to-that of army-worm and the adult is a stout,
dark-brown moth. The caterpillars which are smooth, cylindrical and
stout appear in swarms, climb the plants and cut off the earheads.
Though not absent in other tracts, it has not been noted as a pest so far.
One or two species of (Virphis have also been noted occasionally with this
pest, viz., Cirphis loreyi and C. unipuncta. No effective control
measures known. Birds are found to do some beneficial work in guch
infestations by feeding on these larvz.

THE STRIPED PADDY BUG (Tetroda histeroides, F.)
BUG—Pentatomidae. [Pl. VI, fig. 4.]

This bug has a dark-brown colour and is stouter and bigger than the
rice bug (Leptocorisa). It can be easily recognized by the V-shaped
white mark on the dark upper surface. This bug settles in numbers
on young plants in patches and sucks up the sap from the tender
plants. Infested fields present a yellowish-brown, dry appearance.
This has been noted as a pest of some importance only in parts of
Trichinopoly till now.

The cylindrical eggs are laid on the lower surface of leaves in

. . batches of four or more in two rows. The eggs

. Life-history. hatch within a week and the young nymphs

grow by feeding on the plants like the parents. In about40—50days
they reach maturity.

Handpicking and sweeping with nets will be very effective in the

early stages ; the spraying of an insecticide like

Control measures. crude oil emulsion or fish-oil soap as a deter-
rent was found effective on one occasion.

Besides the abovementioned important insects numerous other insects
have been noted to feed on the paddy plant and occasionally cause
appreciable damage. The following are those noted in South India so
far :—

LEAF CATERPILLARS.

1. The paddy skipper (Parnara mathias, F., Pl. III, figs. 17—
19).—A smooth green caterpillar with distinct head. Pupa found on the
leaf. The adult is a dark-brown butterfly found all over South India.

2. The paddy butterfly (Melanitis ismene,G., Pl. II1, figs. 7—9).
—An elongated green caterpillar with a rongh body surface and with two
red horn-like processes on the head. Pupation on the leaf. The adult
has a dark-brown colour with large wings. Found all over the province.

3. The yellow hairy caterpillar (Psalis securis, Hb., P1. V, fig. 1).—-
An yellowish-brown hairy caterpillar about 14" long found on grasses
and sometimes on paddy. Pupa inside a pale white cocoon of silk and
frass attached to the leaf. The mothis a stout one with straw-coloured
upper wings. Has a wide distribution in the province.

4. The paddy semi-looper (Remigia frugalis, Fb., Pl. V, fig. 3).—
An elongated smooth greyish-yellow semi-looper caterpillar, pupates in
a cocoon among leaves. The adunlt is a grey-brown moth with pale
strize on wings. Very rarely found doing any serious damage,
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LEAF AND FLOWER BEETLES.

1. Paddy leptispa (Leptispa pygmaea, 5., Fig. 2).—This is a small
elongated smooth bluish beetle often found in company with rice hispa,

B
o

.~

Fig. 2. Paddy Leptispa.

chiefly in Malabar. The occasional damage done to paddy and the
life-history are more or less similar to those of hispa.

2. The spotted leaf beetle (Oides affinis, J., Pl VII, fig. 5).—An
ovoid reddish-brown beetle with a large dark blotch on each upper
wing. An insect pest of very minor importance ; found often in
numbers but doing hardly any damage. Found in Malabar.

3. The leaf-weevil (Athesapeuta oryzae, M., Pl. VII, fig. 2).—A
small dark-grey weevil ; at times found in paddy fields in Coimbatore ;
status as a pest very doubtful.

4. The gregarious blue beetle (Haltica cyanea, Web., Pl. V11, fig.
3).—A medium-sized steel blue beetle bigger than “ Leptispa ™ often
found in hundreds on the paddy plant; this is often mistaken as a
serious pest of paddy because it is found in numbers on the paddy
plants ; but it is harmless and is found breeding not on paddy, but on
the common weed Ammaria found in paddy lands.

5. Flower feeding blister beetles (Gnathospastoides, Epicauta and
Lytta, PL. 11, figs. 10-11).—These are some of the kinds of blister beetles
occasionally found visiting the plant during the flowering period and
feeding on the pollen ; they are, however, very rarely serious. Even
when they appear the infestation lasts but two or three days at the most.

GRASSHOPPERS.

Besides the rice grasshopper (Hieroglyphus) noted above, a few
other species also appear on the paddy plant generally as minor pests.
These are (1) the Ganjam rice grasshopper (H. ortzivorus, U.) which has
the same habits as the rice grasshopper and found with it, (2) the small
grasshopper of paddy (Oxya veloz, Fb.) ; this is avery common insect
found all over the plaing of Southern India and is found occasionally in
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PraTE VII.—MINOR BEETLES ON PADDY.

1. The rice cockchafer and grub (above) (Phyllognathus dionysius).
9 The rice leaf-weevil (Athesapeuta oryzae).

3. The gregarious blue beetle ( Haltica cyanea).

4, The paddy root-weevil (Echinocnemus oryzae).

5. The spotted leaf beetle (Oides affinis).
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company with the rice grasshopper, (3) when the paddy is in the nar-
geries just before transplantation numerous small grasshoppers do damage
to the plants. These insects are called *‘ surfuce grasshoppers” and
include such common green and brown forms as Acrotylus humbertiana,
S., Heteropternis respondens, W., Aelopus affinis, B., Aelopus tamulus,
F., Locusta danica, L., and Pyrgomorpha conica, Gl.

The best and most economical measure against these is the use of
the handnet or sweeping bag.

SAP-SUCKING BUGS.

Besides the rice bug and the striped Zetroda, numerous small bugs,
chiefly of the jassid family, have been noted in different places appear-
1ng in numbers on paddy and occasionally causing damage. All of them
suck up the juice from tender portions which fade if badly infested.
They are of minor importance though sporadic sometimes. These
include the following :—

(1) The spotted jassid (Nephotettiz bipunctatus, Fb., P1. VI, fig.
3).—-This is a minute green insect found sometimes in thousands on paddy
and grasses ; it is green in colour with two minute black dots conspicuous
on the body of the male insect. It comes to light in numbers and is
very rarely a pest. Common all over the country. :

(2) The white jassid (Tettigoniella spectra, Dt.).—Somewhat
bigger than the spotted jassid and having a uniform pale white colour,
occasionally found in numbers and attracted to lights. Very common.

(3) Eurhead pentatomid (Menida histrio, Fb., Pl. VI, fig. 1).—
An ovoid stout-built reddish brown insect occasionally found feeding
on the earheads ; a very minor pest. Noted in Malabar.

(4) Deltocephalus dorsalis, Mot—(Pl. VI, fig. 5) jassid.—Noted
once in Kistna district, in some numbers.

(5) Nilaparvata sordescens, M. (PL. VI, fig. 6) fulgorid.—Noted
in Nellore and Kistna.

(6) Erythroneuwra subrufa, M. (Pl. VI, fig. 2) jassid.—In North
Malabar. ‘

(7) Nysia atrovenosa, L. (Pl. VI, fig. 7) fulgorid.—In Nellore.

ROOT-FEEDING INSECTS.

The following are those which have been noted to attack the roots
or the lowest portions of the paddy stem, sometimes killing the
shoots :—

1. The root caterpillar (Ancylolomia chrysographella, K., P1.V,
fig. 4).—This caterpillar, which is now and then noted as a pestin North
Malabar, is slender, smooth and of a pale green colour ; it feeds at night
on the stem and roots of the very tender paddy seedlings in the coastal
gandy areas and pupates-in silken tubular galleries. The moth is a
medium-sized one and has straw-coloured wings. It often comes to
lights.

¢ 9. The rice cockchafer (Phyllognathus dionysius, F., Pl. VII, fig.
1).—This is a dark-brown medium-sized cockchafer beetle ; its grub
has the habit of attacking the roots of young paddy seedlings. Found
occasionally in Kanara tract.

3. The root weevil (Echinocnemus oryzae, M., Pl. VII, fig. 4).—
This is a small grey weevil, the grubs of which attack the paddy roots
and cause some injury. Noted in Kistna and Guntar districts.
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LIST OF PADDY INSECTS ACCORDING 10 THE DIFFERENT
INSECT ORDERS TO WHICH THEY BELONG.

ORDER—LEPIDOPTERA.

FaMiLY—Noctuidae.
Spodoptera mauritia, B.—(The swarming caterpillar).
Cirphis albistigma, M.—(The climbing cut-worm).
C. loreyi and C. unipuncta—(Cut-worms).
Remigia frugalis, F.—(The semi-looper caterpillar).

FaMinLv—Pyralidae. A
Schoenobius incertellus, W.—(The stem-borer).
Nymphula depunctalis, G.—(The case-worm).
Cnaphalocrocis medinalis, G.—(The leaf-roller).
Ancylolomia chrysographella, K.—(The root-feeding caterpillar).

FaMILY—Nymphalidae.
Melanitis ismene, Cr.—(The horned caterpillar).

FAMILY—Hesperiidae.
Parnara mathias, F.—(The rice skipper).

FAMILY—Lymantridae.
Psalis securis, H.—(The yellow hairy caterpillar).

ORDER—ORTHOPTERA.
FAMiLY—Acridiidae.
Hieroglyphus banian, F.—(Rice grasshopper).
H. orizivorus, U.—(Rice grasshopper of Ganjam).
Oxya velox, F.—(Small grasshopper).
Acrotylus humbertiana, S. )
Heteropternis respondens, W. | All these are small surface grass-

Aelopus affinis, B. hoppers, green or brownish in
A. tamulus, F. t colour, and usually infest nur-
Locusta danicay L. geries in irrigated areas.

Pyrgomorpha conica, Gl.

ORDER—COLEOPTERA.

FAMILY—Chrysomelidae (Leaf beetles).
‘Hispa armigera, Ol.—(The rice higpa).
Leptispa pygmaa, B.—(Paddy leptispa).
Haltica cyanea, W.—(The blue gregarious beetle).
Oides affinis, J.—(Spotted leaf beetle).

FAMILY—Scarabeidee (Cockchafers).
Phyllognathus dionysius, F.—(The rice cockchafer).

FaAMiLY—Curculionidae (Weevils).

Echinocnemus oryzae, M. (The root-weevil).
Athesapeuta oryzae, M. (The leaf-weevil),
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FaMILY—Cantharidae (Blister beetles) : on flowers.

Noted in

Gnathospastoides rouxi, Cast.—(Yellow blister beetle).

the Northern Circars.
Lytta tenuicollis, Pall.—(Green blister beetle).
and Northern Circars.

Noted in Malabar

Epicauta sp.—(Blue black blister beetle). Noted in South Kanara.

ORDER—RHYNCHOTA,

FaMiLy—Coreidae.
Leptocorisa acuta, T.—~(Rice bug).

FAMILY—Pentatomidae.
Tetroda histeroides, F.—~{Striped bug).
Menido histrio, F. (Earhead pentatomid).

FaMinY—Jassidae (Leaf hopper bugs).
Nephotettix bipunctatus, F.—(Spotted Jassid).
Tettigoniella spectra, D.—(White Jassid).
Deltocephalus dorsalis, M.
Erythroneura subrufa, M.

FamiLy—Fulgoridae (Leaf hopper bugs).
Nilaparvata sordescens, M.
Nysia atrovenosa, L.

FaMILY—Coccidae.
Ripersia oryzae, G.—(Paddy mealy bug).

ORDER—DIPTERA.
FaMiLy—Cecidomyiidae (Gall-flies).
Pachydiplosis oryze, W.—(Paddy gall-fly).

ORDER—THYSANOPTERA.

FamiLy—Thripidae. ‘
Thrips oryzae, W.—(Rice thrips).

For any detailed information onr the subject communications may

be addressed to the author.



* INSECTS AFFECTING TOBACCO IN SOUTH
INDIA.

The insects associated with the tobacco plant in South India are not
many compared to those doing damage to som * of our other crops such as
paddy, cotton, etc. However, the crop is sabject to the attacks of
different kinds of insects from the time the plants are in the se d beds
on to the stage when the dry tobicco reaches the manufacturer and
consumer. In this province tobacco occupies an area of over 257,000
acres and iz an important industrial crop second only to cotton in
importance. In certain years insects of sorts levy a heavy toll in one
or other of the tobacco areas and serious loss is thus sustained. The
different pests of this plant noted all over South India are more or less
similar everywhere a1d there are very few special insects confined to
any particular tobacco tract. The imj-ortant pests are feund alike in
the Godavari lankas, in the Guntir uplands, along the West Coast and
in the southern tobacco tracts of South Arcot, Tanjore, Trichinopoly
and - Madura. The insects doing damage to the crop may be con-
veniently divided into two kinds, firstly, those that injure the crop by
tearing or biting the leaves or by chewing the internal tissue of the
stem or seed caj sul: s, and secondly those which suck up the plant sap
from the different regions of the plant, reduce its vigorous growth and
make it fade. Under the former group are included the leaf-eating
caterpillars, borers into the stem and seed-capsules, be.tles and grass-
hoppers of sorts ; and among the latter category are the different kinds
of sucking insects (bugs)—chiefly plant-lice. The two groups are
known as biting and sucking insects respectively.

BITING INSECTS.

Leaf-eaters.

Tobacco Caterpillar (Prodenia litura, F.)—Two or three kinds of
leaf-cating caterpillars are now and then found on tobacco, and of
these the commonest one is that known popularly as the “ Tobacco
Caterpillar”, called  Laddipurugw " in Godavari, * Kottiyam puchi”
in parts of Madura, and *‘ Arakkan ™ in Coimbatore. Of all the insects
affecting the tobacco plant this one is the most important and it often
causes considerable damage to the crop in some tracts.

* Thig is a revised edition of the anthor's leaflet No. II of 1918.



Fi16. 1.—THE ToBacco CATERPILLAR ( Prodenia litura, F.).

(a) Egg masses on tobacco leaf. (d) Adult moth wings, closed and open.
(b) Young and full-grown larvae. (¢) Young larvae feeding on tobacco in
(¢) Pups vnder soil. groups.

Life-history.—The caterpillar which causes the damage is the young
one of a flying insect—a moth (Proder.ia litura) [see fig. 1 (d)]. The
parent moth deposits a number of eggs in a mass generally on the
undersurface of the tobacco leaves and this mass is covered with a
layer of soft pale brown hairs shed from the body of the moth [see
fig. 1 (a)]. When this covering of hair is gently removed the shining
yellowish green eges are exposed. Each of these egg masses contains
from 40 or 50 to 200 or more eggs. In about four or five days a minute
dark caterpillar comes out of each of thise eggs and these small cater-
pillars begin to feed on the soft upper lay«r of the leaf. Hundreds of
th: ge young caterpillars are generally {ound feeding together on one
leaf [see fig. 1 (e)]. These caterpillars cast their skin four or five
times before they reach their full growth. As they grow the body
colour becomes pale green with dark markings and this gradually gives
place to a dark brown with numerous transverse and longitudinal bands
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of black, grey and yellow ; some also develop prominent rows of dark
spots. Thereis a good deal of variation in the colouring of the cater-
pillar as it grows bigger and bigg:r. As the caterpillars grow the habit
of feediny grezariously gradually lisappears and they separate and
then exhibit the characteristic habit of feeding on the plant by bpight
and hiding during the day. In this way the caterpillar reaches its
full-grown condition in about a fortnight. A full-grown caterpillar
measures an inch ad a half in length and is a stout, smooth, e¢ylindrical
creature [see fig. 1 (1)), At this stage it stops feeding and goes into
the soil where it encloses itself by means of a rough earthen case and
then changes into the pupa stage. 'The pupa is a short reddish brown
object see fig. 1 (c)] blunt towards the head end and pointed at
the tail end. In this condition the creature remains underground for
abont twelve or thirte n days; at the ¢nd of this period the winged
moth emerzes out of the pupa trom the soil. The moth has dark
brown wings with wavy white markings on the upper pair [see fig. 1
(d).] The life cycle of this insect from egg to the adult stage thus
occupies about a month’s time and the insect is therefore capable of
passing through two gencrations during the earlier stages of the tubacco
crop.

Habits.—The caterpillar is very voracious and if overlookecd may
defoliate a whole plot in a single night. The c¢xternal iudications of
the presence of this pest in the field are :—

(1) The presence of egy-masses on the leaves especially during the
earlier stages of the tobacco crop, even in the nurseries.

(2) The piesence of leaves containing colonies of small cater-
pillars feeding on the leaf tissue and turning the leaf pale. '

(3) The presence of leaves which are torn.
(4) The presence of excrement pellets on the leaves or on the
ground around the infested plants.

In addition to tobacco this insect infests a number of other plants
in South India, the chief of  them being castor, plantain, tomato,
colocasia and agathi. Having such alternate food }lants, the inscct is
able to breed all through the year on one or other of these different
hosts.

~ Control measures.—Though the insect is often a serious pest, witha

knowledge of its hubits and life-history and with some precautions the
tobacco cultivator can check its ravages pretty well. The following
methods may be adopted, according to the circumstances of each parti-
cular case :—

(1) Collection and destruction of the egg-masses —This is the
most effective and economical method of d:.aling with this pest Any
one who notices the egg-mass once can easily and readily detect it after-
wards on the plant.

(2) The collection and destruction of leaves containing colonies of
young caterpillars; such liaves can be casily detected by th.ir
disfigured or ¢ aten up edges and scraped surface.

These two measuresare viry casy and even juvenile coolies can be
employed to carry out the work. These methods will be found very
effective in checking the rapid multiplication of the pest and there will

be no nrved for any turther measures.
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(3) The collection and destruction of the bigger caterpillar during
the night or very early in the morning—Although a few cun be got
during the daytime by raking up the soil around the infested plants it
will be easy to collect more during the night time when they are active.
The control of the bigger caterpillar will not be found as easy as check-
ing the younger larvae, and in bad cases other methods like baiting,
trapping or insecticide applications may have to be resorted to.

(4) Application of insecticides.—The insecticides that can be used
are arsenical poisons and have therefore to be us- d with great care, so
that there will be no danger to human beings and domestic animals,
It is therefore advisable to suggest this measure only to thuse cultiva-
tors who can be expected to exercise care in handling and using these
substances and properly supervising the work. Most of our cultivators
beiny illiterate it is rather unsafe to suggest this measure for some
years 1o come. The insecticides that can be used are lead arsenate
and calcium arsenate. A certain proportion of tach of these is mixed
with water and sprayed on the plants, which are vither infested or are
likcly t) be infested ; for this purpose spraying machines will be found
necessary. These two substances can also be dusted in the powder
form on the plants by means of small muslin bags. The substance is
generally mixed with sevin or cight tim: s its bulk of ordinary slaked
lime and the application made early in the morning when the plants
are covered with dew and when there is no wind. Except in bad cases
where the other methods have failed, there will be no necessity to
resort to this somewhat exp.nsive and risky measure. If done with

care the insecticidal method will be found very effective against all leaf-
eating irsects.

(5) Cultural methods.—There are certain cultural methods which
will also help the cultivator in keeping the pest under control where-
aver these measures can be easily adopted. Flooding the field will
bring up the hiding cat rpillars, and birds will easily destroy them. It
is a common sight in some fields which are infested with cat: rpillars
tu see insectivorous hirds such as the crow, the mynah, the wood-
pecker, etc., preying on thes: in numbers. As far as possible birds must
be encouraged in this direction by affording them temporary perches
in the ficlds and bunds. A badly infested field can also be isolat d by
digging a trench a foot or two in d.-pth between this a:d other
unaffect-d plots: the caterpillars in trying to cronss over will fall into
the pit and find it uaable to come out. To ensure the death of the

caterpillars falling in, some wat.r mixed with kerogene may be kept
standing in the trench.

Other Leaf Caterpillars.—Of the other leaf-eating caterpillars of
tobacco one or two may be occasionally found, but these are not at all
as important as the tobacco caterpillar. The green caterpillar (Chloridea
assulta, G.) (see fig. 2) called the *' Pachapurugu' in the lankas, is
one of them. It has almost the same general structure, habits and life-
history as the tobacco caterpillar except that the eggs are laid singly on
the leaves, the caterpillar is green in colour and the moth has pale
yellowish wings. The caterpillars generally bite holes on the top leaves

and leave a lot of excrement pellets on these which show their
presence.



F1c. 2—GREEN LEAF CATERPILLAR OF TOBACCO (Chloridea assulia, G.).

(a) Plants with leaves attacked by (b) Pupa.
caterpillars. (¢) The winged adult.

Another caterpillar occasionally found is the one in fig. 4 (a) and
(&) (Plusia signate, F.). This caterpillar is called a semi-looper having
fewer abdominal legs. It is generally found feeding on the leaves in
the nurseries and rarely in the open fields. It has never been found as
a serious pest and I have not seen it in the Godavari lankas.

Grasshoppers.—Among other leaf-eating insects found on tobacco -
are one or two kinds of grasshoppers. Of these the one in fig. 3 (@)
is the green form (Aitractomorpha crenulata, F.), generally found omn
growing tobacco. ~Sometimes young plants are cut by small brownish
grasshoppers which resemble the soil in colour—|see fig. 3 (&) (Chroto-
gonus robertsoni, B.).]

¥Fig. 3.—Tonacco GRASSHOPPERS.

h Atractomorpha () Brown Ground Grasshopper
(@ Gx:;'eex:mgtt'z?%‘ Spper ( > (Chrotogonus robertsoui, B.).

2
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i d nibbling
ETLES.——Occasionally small dark beetles are foun
toba?:go'l;eedlings; two of these (Opatroides frater, F., and Seleron
latipes, G.)—ground beetles—have been noted in Guntaor a(;'eg.th by th
All these leaf-eating insects noted above can be checke. c;l y E{J:j
mechanical and insecticidal methods mentioned above ; 1'n t 31 casebo
grasshoppers it will be found easicr to collect and destroy them by
means of handnets. -

Borers.

X ] - i ts the
Stem-borer (Phthorimoea heliopa, 1.).—In certain trac :
toba‘l;l::eo plant sometimes suffers from the attacks of a stem-boring

Fic.f4.—ToBacco SEMI-LOOPER,” STEM-BORER AND APHIS.

{a) Semi-looper Caterpillar (Plusiq (f) Pupa in stem,

siguata, F.). (9) Moth of borer. '
(b) Moth of (a). (#) Plant lice, (Myzus persicae, B.)
(¢) Stem-borer (Pithorimoea winged and wingless (natural and
heliopa, L.)

. magnified),
(d) Stem-borer in stem. (¢) Leaves intested with plant lice.
(¢) Pupa of (d).
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caterpillar. This is a small reddish white worm about %’ in length
when full-fed. The attacked plant stem becomes swollen here and
there, and the presence of such gall-like swellings indicates the
presence of the pest. The adnlt insect is a very small active moth [see
fig. 4 (g)] with pale brown wings. Eggs are laid singly on the leaf
stalks generally, and the young caterpillars when they hatch, burrow
through the leaf-stalk into the stem in which they grow by feeding on
the internal plant tissue and causing the swellings on the stem [see
fig. 4 (¢) and (d)]. Sometimes several caterpillars are found in the same
stem. The small reddish brown pupa is also found in burrows inside
the stem [see fig. 4 (¢) and (f)], and from this emerges out the small
moth after twenty or twenty-five days. One life cycle roughly takes
about two months. .

The stem-borer is not commonly found as a serious pest. In the
Godavari lankas it generally appears in the naurseries, and the cultiva-
tors who know the disease (7halabonda in Telugu) carefully eliminate
infested seedlings when they select them for transplanting. In some
other tracts the pest is generally found attacking old plants, especially
the stumps and stubble left over in the field after harvest.

The remedial measures against this pest are only preventive. The
practice of eliminating infested plants in the seed beds is one of them ;
the pulled out seedlings must not be carelessly thrown away in the
field itself, but should be destroyed by burning or deep burial to
prevent moths coming out from them and infesting healthy plants. In
the fields all early attacked plants should be pruned or operated with a
knife if possible, else destroyed to prevent other plants from getting
affected. The stubble after harvest should be pulled out to prevent the
breeding of the pest.

Fia. 5—ToBacco SEEp CAPSULE BORER (Heliothis obsoleta, F.).

(a) Caterpillars on plant. (¢) The adult moth.
(b) Pupa under ground.

The Seed Capsule Borer (Heliothis obsoleta, F.)—Occasionally the
flower heads and seed capsules of plants left for seed are found attacked
by a caterpillar (see fig. 5). Itis a green caterpllla}- and is similar in
habits to the leaf caterpillar (Pach‘apurugu) mentioned above. ltis
generally not a pest of tobaceo but is commonly found on bengal gram,
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red gram, maize, etc. Handpicking of these worms in the early stages
will be effective, or the flower heads can be covered over by a cloth bag
over a bamboo prop and the moth prevented from reaching the flowers
and buds to lay eggs. Powdered insecticides can also be sprinkled over
the flower heads to prevent the attack or kill these caterpillars.

SUCKING INSECTS.

Plant-lice (Myzus persicae, S.).—Compared to the leaf-eating
insects there are very few sucking insects which are serious pests of
tobacco. The only ones worth mentioning are plant lice—" Pénu ” in
Telugn and Tamil. These are minute creatures |see fig. 4 ()] found in
colonies of thousands on the tender portions of the growing plant,
sacking up the juice from the tender parts and arresting its vigorous
growth. Badly infested plants appear sickly with the leaves curled up
and fading ; when the leaves of such plants are examined numerous
colonies of these insects and their moulted skins can be found [see
fig. 4 (i) and (j)). These small creatures multiply enormously in a short
period of time and whole fields become infested wunless early
measures are adopted. As a result of the attack of this pest the crop
suffers both in outturn and quality of leaf. Plant-lice do considerable
damage to tobacco in almost all the tracts and especially in South
Kanara, Guntir, Tanjore and Madura. Next to the tobacco caterpillar
the tobacco cultivator dreads this pest. It has been frequently reported
from most tobacco areas.

Remedial measures——Plant-lice are insects which demand prompt
action because of their remarkable powers of rapid maultiplication.
Badly infested and almost dying plants should be destroyed and the
others may be treated with an application of a contact insecticide.
Considering the nature of the crop, the only substance which might be
used, with safety to the quality and aroma of the leaf, is found to be
dry tobacco itself, made into a decoction. The decoction is made as
follows:—A pound of dry tobacco (preferably the refuse stems and
powder found in tobacco shops) is steeped in a gallon of water for 24
hours or boiled for ten minutes and then strained. To this four
ounces of sliced soap of any ordinary kind may be added and this

F1e. 6.—ToBacco LEa¥ Buc (Gallobelicus crassicornis, D.) magnified.
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diluted with six or seven times the volume of water is sprayed
on the pla‘nts infested with plant-lice. The application to be economi-
cal and effective must be done by a good spraying machine.

Leaf Bug.—An active little greenish yellow bng (Gallobelicus
crassicornis, D.) is also found sometimes swarming on the plants like
mosquitoes, but this is never serious and tobacco decoction will be equally
effective against this and other sucking insects also.

Root Bug.—In some tobacco areas of North Coimbatore a reddish
brown flattish bug (Stibaroprs tabulatus, S.) is sometimes noted attack-
ing the rootsand rootlets of tobacco plants below the soil and allowing
plants so0 infested to gradually fade. Such plants appear stunted and
gradually die. In badly infested fields patches of such fading and
stunted plints could be geen. If a badly infested plant is pulled out
numerous bu.s in all sages of growth will be found clinginyg to the roots
and rootlets. For this p- st the irrigaticn water may be mixed with crude
oil emulsion ; this will kill the bugs and allow the plants to revive.

F1c. 7.—TgrE ToBACCO Root Buc (Stibaropus tabulatus, S.).
1. Adult bug. 2. Immature bug.

As far as we know the above are the only ipsects of importance
noted as pests on tobacco in Qouth India. Ocecasionally there may be
other insects found visiting the plants casually, but they must not be
regarded as pests without sufficient evidence. '

The Ciger Beetle. (Lasioderma serricorne, F.).—The insects noted
above are the pests of tobacco in the field. Aftgr haryest and when
the dry produce reaches the mannfact‘prer there 1is an imj} ortaljt pest
affecting tobacco. It is called the ° cberoot or cigar .beetle. The
beetle which is a minute reddish brown creature and its sma_ll pale
white fi shy grub bite holes into cigars and citarettes and in thz}t
way reduce the quality and flavour of the rpanufactured tobacco. It is
oftén very serious in the stores of tobaccouists.
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Fic. 8—THE CIGAR BORER BEETLE (Lasioderma serficorne, F.).

1. Cigar damaged by the insect. 2. The larva.
3. Pupa. 4. Adult beetle.

(2—4 magnified highly).

The best remedy against this pest is to keep the godowns thorough-
ly clean and when the pest is found, to fumigate the tobacco with a
chemical such as carbon bisnlphide or potassium cyanide which will
ds stroy all insects. The process of fumigation has to be done with
great care since the chemicals generally used are poisonous or
inflammable and as such only experienced men should attempt this
measure.

TOBACCO INSECTS OF DIFFERENT GROUPS.

ORTHOPTERA (Grasshoppers),
Family— ]
Acridiide—1. Atractomorpha crenulata, F.—On leaf.
2. Chrotogonus robertsoni, B.—~On gseedlings.

COLEOPTERA (Bectles)
Family—

Tenebrionide—-1. Ogatroides frater, F-—On roots ard seedlitgs.
2. Seleron latipes, G.— On roots and seedlings.
Ptinidae— 3. Lasicderma serricorne, F.—On dry stufl.
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LEPIDOPTERA (Caterpillars)
Family—

Noctuidae—1. Prodenia litura, F.—On foliage.
2. Chloridea assulta, G.—On foliage.

3. Plusia signata, F.—On foliage in nurseries.
4, Heliothis obsoleta, F.—In seed capsules.

Gelechiadae 5. Pthorimoea heliopa, L.—Boring into stem.

RHEYNCHOTA (Bugs).

Family—
Pentatomidae—1. Stibaropus tabulatus, S.—On roots.
Capside— 2. Gallobelicus crassicornis, D.—On leaves and shoots.

Aphidiidae— 3. Myzus persicae, S.—On tender leaves and shoots.

Any further information on tobacco pests may be had from the
author,
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PREFACE TO THE SECOND EDITION.

There is no doubt that since the publication of the list in 1923
our knowledge of South Indian insects has considerably increased,
and during these eight years several new forms have attracted our
attention and numerous additional facts have been noted of many
previously known forms. TIn this present edition an attempt is made
to present the original list with some improvements in the way of
gome additions and alterations in the light of additional knowledge
we have gained of South Indian insects. In doing so not only has
the original list been revised by necessary additions and alterations,
but the author has also ventured to add some additional information
which might in his opinion enhance the usefulness of this bulletin
for easy reference purposes. In addition to the revised list of crop-
inseots which forms the major part of the publication two important |
and useful things are added :—(1) A separate list of the inseots
arranged in their natural orders, and (2) Three illustrated crop-pest
calendars referring to the Madras Presidency. As stated in the
preface to the first edition, even this second edition cannot be said to
be a complete list of the crop insects of South India or the last word
on the subject ; for, it is very likely that at any time in the future
new pests might be discovered and new observations made on alrea@y
known insects ; no pains have, however, been spared to include in the
list all forms worthy of being noted by gatheﬁng information from
'many scattered sources and make the same as up to date as possible
For detailed information on some of the important pests readers are -
referred to the different leaflets and bulleting issued by the Agri-
cultural Department from time to time. For proper identification of
gome of the insects in the list the writer is indebted chiefly to the
Imperial Institute of Entomology, London, and the Imperial Entomo-
logist, Pusa. The writer is also indebted for some valuable informa-
tion on some Mysore insects to the “ Notes on some important Mysore
crop-pests ”’ contributed to the [ Journal of the Agricultural and
Experimental Union ”. by my brother T. V. Subrahmanysa Ayyar, now

Acting Entomologist in the Mysore State.
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It in hoped that with sll its inevitable defeots this new edition
may help those who are interested in the subject and perhaps
contribute to encourage the study of Agricultural Entomology in
South India.

Septgmbor 1931. T. V. RAMAKRISHNA AYYAR.



PREFACE TO THE FIRST EDITION.

This pamphlet is prepared with the idea of supplying the educated
agriculturists, district revenue and agricultural officers, agricultural
students and all interested in South Indian Agriculture with a handy
and up-to-date reference list of the more important insects injurious
to different crops cultivated in South India, especially in the plains.
It is believed that the list, with all its inevitable defects, will not
only help such persons to get an idea of the chief pests of the parti-
cular crops they may grow, but will also aid them in identifying
different insects which may now and then appear in their fields.
This is not the first list of South Indian insect-pests, which has been
issued ; Mr. Fletcher-issued a list in 1913. The present list however,
besides being up to date, differs from the old one in two or three
important points. Firstly, the arrangement is quite different, the
insects being listed according to the crops they attack and not under
their scientific orders and families ; secondly, many of the forms in
the former list which have been found to be of minor or ne economie
importance are omitted ; and, thirdly, new forms noted since 1913
have been included. In addition, brief notes regarding the nature
of injury to the crops, vernacular names where available, control
measures wherever possible and references to illustrations are added
in the list. It is hoped that the present list will be acceptable to our
district officers and agriculturists as an up-to-date pocket reference

list of insect-pests.

It may be added that this list is issued as a companion to the
author's previous bulletin* on the “Entomologist’s Crop-pest
Calendar for the Madras Presidency.” It is hoped that both these
together may form an easy reference record of the important inseot-
pests of South India showing their distribution, their seasonal
appearance, the nature of the damage they do, and other important
facts that could possibly be brought within the compass of a small
popular pamphlet. It is needless to add that only the more import-
ant peats of the different orops are listed, and greater attention is

b3

'® Bulletin No, 80, 1931,
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paid to orops of the plains than to those of the hills, as our knowl-
edge of the latter is very limited. The information attempted to be
given under each insect consists of its popular name, its distribution
a8 a pest, the nature of damage it does, its scientific name, possible
control measures against it; and references to vernacular names, if
any, and to illustrations of such of those inseots in the list as are
recorded in Fletcher’s “ Some South Indian Inseots,” the only book
on South Indian - inseots published till now. The control measures -
_éizggested for each insect are only brief hints and suggestions that
oan be added within the small space allotted ; so it is advisable to got
further deteiled information from books and specialists, especially in
6ases where insecticides are attempted to be used. Unimportant
plants and plants on which no important insects have been noted #ill
now have not been included ; nor do insects of minor importance find
a place here. - ' |

.. The list can by no means be said to be complete as new and
important peéts ate frequently noted ; but it is helieved to be up to
date as far as our knowledge of South Indian ingects has advanced
and _im'_ght serve the purpose for which the author has prepared it.

October 1929, T.V. RAMAKRISHNA AYYAR.
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* II.—PESTS ARRANGED ACCORDING O THE NATURAL

ORDERS WITH THEIR IMPORTANT FOOD PLANTS.

OrpEr—ORTHOPTERA.

Chief host plants.
Fapijly—Acridiidae—

Hieroglyphus banian, Fb. ... ... Paddy.

Hieroglyphus orizivorus, U. ... «.. Deo. .
Colemania sphenarioides, B. ... ... Cholam, tenai, cumbu.
Atractomorpha crenulata, Fb. ... Tobacco.

Oxya velox, F. ... Paddy.
Chrotogonus saussurei, B. ... Cholam, cotton.
Acrotylus humbertiana, S. <)

Heteropternis respondens, W. vee |

Locusta danica, L. ... ... ¢ Paddy nurseries,
Pyrgomorpha coniea, O. vee |

Aelopus affinis, B. -J

Orthacris simulans, B. vee . Ragi.
Cyrtacanthacris ranacea, S. ... ... Cotton.
Orthacris elegans, B. ... e ... Maize.
Oedaleus sp. ... ... Ragi.
Catantops annexus, B. ... Cotton.
Aelopus tamulus, F. ... Do.
Poecilocerus pictus, F. ... Calotropis.
Aularches miliaris, L. ... ... Coffee.
Chrotogonus robertsoni, B. ... ... Tobacoo.
Family—Gryllidae —
Brachytrypes portentosus, L.... ..« Casuarina seedlings.

Orper—NEUROPTERA..

Family—Termitidae—
Microtermes obesi, Hol. ... Wheat.
Odontotermes obesas, Rau ... ... Sugarcane.

Orper—HYMENOPTERA.
Family—Tenthredinidae —

Athalia proxima, K. ... ... Cruciferous plants.
Family —Chalcididae—

Bruchophagus mellipes, G. ... ... Sesbania spp..

Eurytoma chrysothrix, W. ... ..« Bamboo shoots.

Family—A4pidae—

Megachile anthracina, S. -+« Rose and other garden
shrubs.
Family— Formicidae—
Dorylus orientalis, W. Sugarcane.
Selenopsis geminata, T, ) Brinjal.

Oecophylla smaragdina, F.

Mango and other trees.

* Non-inseot pests noted in Bection I are not included in this list,
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Orper—COLEOPTERA.

Family — Melolonthidae—
Serica nilgiriensis, S.
Serica pruinosa, S. .
Holotrichia conferta, S.
Holotrichia repetita, S.
Rhizotrogus rufus, A. ...

Family—Rutelidae—

Popillia chlorion, N. ...
Adoretus bengalensis, B,
Adoretus lasiopygus, B.

Anomala varians, O.

Family— Cetoniadae—

Anatona stillata, N.
Oxycetonia versicolor, F.

Protoetia aurichalcea, F.'"
Chiloloba acuta, W. B

Family— Dynastidae——

Oryctes rhinoceros, L. ...
Phyllognathus dionysius, F.

Family—Erotylidae—

Anadastus parvulus, W.

PFamily—Coccinellidae—

Epilachna 12-punctata, M.

Epilachna 28-punctata, F.

Family—— Tenebrionidae—

- Gonocephalum hoffmanseggi, S.
and Opatrum sp.

Gonocephalum, depressum, F.

Opatroides frater, F.

Seleron latipes, G.

Family—Me lordae—

Mylabris pustulata, Th. e
Mylabris balteata, B. ... = ...
Gnathospastoides rouxi, C.

Lytta ruficollis, O.

Jiytta (Cylindrothorax.). tenuicollis, P.

Epicauta sp.
Cantharis setacea

32>

Family—Buprestidae——
Sphenoptera gossypii, K.
Sphenoptera perotteti, G.
Psiloptera fastuosa, F.
Belinota prasina, Th. ...
Trachys bicolor, K. '

Teos

Chief host plants.

Cinchona
Coftee.
Do.
Cinchona.
Do.

Cinchona.

Grape-vine.
Do.

Garden plants.

Cholam.
Do.
Do.
Cholam and cumbu.

Palms.
Paddy.

Tenai.
.y
Brinjal,

Potato.
Do.

cucurbitaces,

Grape-vine, potato.

Do.
Tobacco.
Do.

Flowers of various plants.
Groundnut, grasses, etc.
HKarheads of paddy and
other cereals.
Do.
Deo.
Paddy ears.

Cowpea.

do.
do.

Cotton.
Groundnut.

.. Teak.
.." Mango.

Butea.
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Orpre—COLEOPTERA-~cond,

Pamily—Elateridae—
Drasterius sp. .
Faxmly——-—Cemmbymdae——
Batocera rubus, L.
Chloridolum alcmene, T.

Chief host plants.

Potato.

Mango, rubber, fig, eto.
Citrus varieties.

Chelidonium cinctum, G. Do.
Xylotrechus quadripes, Ch. Coffee.
Apomecyna pertlgera Th. Cucurbitacese.
A. perotteti, F. . Do.
Sthenias grisator, F. Garden plants, mulberry,
etc.
Stromatium barbatum, F. Bamboo.
Coelosterna scabrator, F. Casuarina.
Coelosterna spinator, F. Do.
Heresium simplex ase Do.
Olenecamptus bilobus, F. Ficus spp.
Mounohammus nivosus, W. Calotropis.
Oberea sp. . . Cow-pea.
Coptops asdﬂ;ma.tor F. .. Moringa.

Family—Chrysomelidae—

Sagra nigrita, OL

Scelodonta strigicollis, "h.ziots

Oides affinis, Ja.

Dolichos lab-lab.
Grape~v1ne

P&ddy

Aulacophom stevensi, B
Aulacophora abdomma.hs F. ..
Aulacophora atripennis, F.
Galerucida bicolor, H. ...

} Cucurbitaceae, Tiucerne.

Elephant-foot yam.

Nisotra madurensis, J. ... Gogu,
Monolepta signata, O.. .. Cotton, Colocasia.
Chalaenosoma metalhcmn J. .. Potato.
Clitea indica, J. Bael.
Chaetocnema sp. Ragi.
Lema downsei, B. .. Do.
Chaetocnema pusaensis, M Millets.
Longitargus nigripennis, M. .. Pepper.
Longitarsus belgaumensis, T, .. Sunnhemp.
Hermacophaga ruficollis, L. Castor.
Phyllotreta downsei, B. Cruciferae.

Haltica cyanea, J. .
Aspidomorpha miliaris, T
Metriona circumdata, H.

Paddy, Ammania.
Sweet potato.
Deo.

Leptispa pygmoea, B ... Paddy.
Oncocephala tubercnla.ta oL ... Sweet Potato.
Platypria andrewsi, W. Zizyphus jujuba.
Platypria echidna, @ ErythrmaJ

Platypna. hystrix, F.
arimigera, O.

Sesbania, Erythrina
Paddy.
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OrpER—COLEOPTERA—cont.

Family— Ch'rysomehda,e——cont
Phidodonta modesta, W.
Corynodes sp.

Famlly———Bruchzdae—
Bruchus theobromae, L.

Family— Anthribidae—
Araecerus fasciculatus, de. G. ...

Family—Curculionidae—
Blosyrus inaequalis, B.... -
Sympiezomias frater, M.
Sympiezomias decipiens, M.

Dereodus mastos, H. .. Gogu.

Episomus lacerta, F. Pulses.

Myllocerus discolor, F. Cholam.
Myllocerus transmarinus, H. .. Tenai.

Myllocerus dentifer, F. . - Paddy.
Myllocerus viridanus ... Groundnut, bhendai.
Myllocerus subfasciatus, G. ... ... -Brinjal.
Atactogaster finitimus, F. Cotton.

Lixus brachyrrhinus, B. ... Amaranthus.
Paramecops farinosus, W. ... ... Calotropis.
Apoderus tranque baricus, F. Mango, terminalia.
Cylas formicarius, F. Sweet potato.
Eugnamptus marginatus, P, Mango.

Apion amplum, F.

Alcides pictus, B.

Alcides bubo, Fb.

Alcides collar:s P.

Alcides affaber, . ... ...
Alcides fabncu oo e
Pachytychius mungonis, M.
Ceuthorhynchus asperulus, F..
Rhynchaenus mangiferae, M. .
Cryptorrhynchus manglfera.e F.
Pempheres affinis, F. .
Baris sp.

Acythopius cltru]h M.

Rhynchophorus ferrugineus, F L
Amorphoides arcuata, M.
Cosmopolites sordidus, G.
Calandra stigmaticollis, G:  ...-- ..

Ochyromera artocarpi, M.

Athesapeuta oryzae, M. ves

Echinocnemus oryzae, M.

Family—-Scolytidae—
Xyleborus compactus, E.

Xyleborus fornicatus, B. = .. ..
Xyleborus morstatti, E. “ee

6

Chief host plants.

Sugarcane.

Coffee.
Red-gram.
Areca, coffee.

Cluster beans.
Coffee.
Orange, cinchona.

Green-gram, cashew.

Lab-lab.

- Agathi, indigo.

On pulses

- Gogu.
. - Pulses and agathi.

..~ Green-gram,

Red-gram.
Mango.

Do.
Cotton.
Snake-gourd.
Melon.

-*Palmas.

Cotton.

Plantain.

Coconut.

Jak.

Paddy.
Do.

Coffee.

Castor, coffee and tea.

Coftee.
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OrpEr—COLEOPTER A -—cont.

Chief host plants.
Family—Scolytidae—cont.

"Hypothenemus plumeriae, N. ... Morinda.
Xyleborus biporus, S. ... e Rubber.
Xyleborus semigranosus ... Tea.

OrpErR—LEPIDOPTERA.
Family—Arctiadae—

Amsacta albistriga, W. Groundnut,

cumbnu,

Pericallia ricini, F. .
Utetheisa pulchella. L.
Estigmene lactinea, C..
Diacrisia obliqua, W.

Family—Noctuidae—

Spodoptera mauritia, B.
Heliothis obsolets, F.
Heliothis peltigera, S....
Heliothis assulta, C. ...
Agrotis C-nigrum, L. ..

Euxoa segetum, S.

Rabilia frontalis, W. .,
Adisura atkinsoni, M. ...

Sesamia inferens, W. ...
Cirphis albistigma, M....
Cirphis unipuncta, H. ...
Cirphis loreyi, D.
Cirphis micacea, H.
Borolia venalba, M.
Prodenia litura, P.

Laphygma exigua, Hb.

Polytela gloriosae, F. .
Perigoea capensis, G.
Amyna octo, G.

Eublemma silicula, S.
Eublemma, ollvacea. W.
Bombotelia Jocosatrlx G.
Orthaga exvinacea, M..
Chlumetia transversa W
Plotheia nephelotis, W
Plotheia celtis ...
Earias fabia, S.

veu

La X ] (Y X1

LX ]

cholam, eto.

Castor, planta.m eto.

Sunnhemp

Cumbu, ragi, ete.

Castor, sweet  potato,
groundnut.

Paddy, grasses.

Pulses, ganja, tobacco.

Safﬂower

Tobacco.

Cruciferae.

Potatoes  and  other
garden crops om the
hills.

Cotton.

Lab-lab and
legumes.

Ragi, wheat, cane, ete.

Paddy, grasses.

Cholam. -

Cholam, paddy.

Paddy.

Do.

Tobacco, plantain, castor,
ete.

Maize, lucerne,
chillies, etc.

Garden lilies.

Safflower.

Sunnhemp,
ganja.

Cholam.

Brinjal.

Mango.

Do. -
Do.

Brinjal.

Ficus spp.

Cotton and other malva-
cesae.

other

onions,

pulses,
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Orper—LEPIDOPTERA —cont. -

Family— Noctuidae—cont.
Earias insulana. B.
Tarache nitidula, F.
Carea subtilis, W.
Acontia graellsi, F.

Cosmophila indica, G....
Catephia inquieta, W.
Achoea janata, L.
Grammodes stolida, F.
Azazia rubricans, B.
Pelamia frugalis, F. ...
Pericyma glaucinans, G.
Plusia chalcytes, F.
Plusia signata, F.
Plusia peponis, F'. van
Plusia orichalcea, F.

Ophideres fullomca. L. and ( 0. ma.ter-

na, L
Simplicia, robustalis, G.

Hybloea puera, Cr.

PFamily—Syntomidae—

Euchromia polymena ... cee

Family—ZLymantridae—
Dasychira horsefieldi, S.
Euproctis fraterna, M.

Euproctis lunata, W. .
Euproctis scintillans, W.
Psalis securis, H.

Thiacidas postica, w.. oes

Orgyia postica, W. ...

Perina nuda, Fb.

Olene mendosa, H.
Family—Hypsidae—

"Hypsa ficus, F

Argina syringa, G.

Argina cribraria, C.
Fa,mﬂy—Sphmgzda,e—

‘o

Acherontia® styx, W. and A. lachesis

also sometimes.
Deilephila nerii, L. ..
Hippotion oldenla.ndlae T

Hippotion celerio, L. .ee

Herse convolvuli, L

6-aA

s e

ves

Chief host plants.

- Deo.
 Cotton and calotropls‘
Eugenia.
Cotton and

esculentas.

Do.
Sweet potato.
Castor.
Linseed.
Pulses.
Paddy and grasses.
Sesbania.
Groundnut.

Do.
Snake-gourd.
Indigo.

Citrus plants.

Hibiscus

Ragi and
stacks.
Teak, millingtonia and

blgnoma

thatching

Sweet potato.

Tea.

Castor, cotton, red-grams
pomegranate and rose.

Babul trees.

Gogu, mango, etec.

Paddy and grasses.

Zizyphus.

Castor.

Ficus.

Castor.

Ficus species.
Sunnhemp.
Do.
Lab-lab, gingelly and

brinjal.
Garden oleander.
Colocasia.
Grape-vine.
Sweet potato and green-
gram. '
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OrpEe— LEPIDOPTERA—cont.

PFamily—Sphingidae—cont.
Macroglossa vialis, B. ...

Rhopalopsyche bifasciata, B. ...

Family— Fupterotidae—
Euopterote mollifera, W.
Nisaga simplex, W. ...

Family-—Bombycidae—

Ocinara varians, W. .... ras
Family —Saturnidae—

Cricula trifenestrata, H. =~ ...

Actias selene, Hb. . e
Family— Notodontidae—

Stauropus alternus, W.

Family—Limacodidae—
Parasa lepida, Cr.
Altha nivea, W.
Contheyla rotunda, H.
Natada nararia, M. ...
Belippa laleana, M. ...
Thosea cervina .

Family—Geometridae—

Buzura (Biston) suppressaria, G.:--

Family—Lasiocampidae—
Metanastria hyrtaca, Cr. -
Taragama siva, L.

Family— Pyralidae—

Ancylolomia chrysographella, K.

Schoenobius incertellus, W.

Seirpophaga xanthogastrella, w.

Scirpophaga nivella, F.
Argyria sticticraspis, H. "
Diatroea venosata, W....
Chilo zonellus, S.
Stenachroia elongella, H.
Salaria inficita, W. ...
Euzophera perticella, R. - ...
Euzophera plumbeifasciella, H.
Phycita infusella, M. ...
Phycita clientella, Z. .

Psara bipunctalis
Heterographis bengalella,. Rag.
Nymphula depunctalis, G. ..
Etiella zinckenella, T..,
Hymenia fascialis, C. ...
Marasmia trapezalis, Q.

"o e

sae

Chief host plants, .

~Morinda.

Do.

Moringa.

- Paddy, grasses.

"Mango,

- Ficus spp.

cashew  and

pepper.

Moringa and odina.

Red-gram and tamarind.

Castor, palms and mango.

Castor.

Coconut. ,
Pithecolobium dulce.
Coffee.

Tea.

.~ Tea.

Acacia and other trees.
Acacia.

. Paddy.

Do.

. Sugarcane.

*ve

Do.

Do.

Deo.
Cholam and ragi.
Cholam.
Ragi.

‘Brinjal and chillies.

‘Wood-apple.
Cotton.
Brinjal.

Do. .

. Custard apple.

Paddy.

Sunnhemp.

. Amaranthus and grasses.

Cholam, maize, ete.



85
OzpEr—LEPIDOPTERA—cont.

o Ohief host plants,
Family— Pyralidae—cont.

Cnaphalocrocis medinalis, G. ... ... Paddy.
Sylepta derogata, Fb.... ... = .. Cotton and other mal-
) vaceous plants.
Dichocrocis punctiferalis, G. ... ... Castor, turmeric, arrow-
_ root and ginger.
Lamprosema indicata, F. ... Garden chrysanthemums
] ' ‘and pulses.
Lamoria sp. ... ..+~ w. ... Boring into pungam
: pods.
Sylepta lunalis, G. ... we ... ' GQGrape-vine.
Crocidolomia binotalis, Z. ... ... Cruciferous plants.
Leucinodes orbonalis, G. veo *=> ... Brimjal.
Margaronia stolalis, G. ve. = ... Ficus spp.
Margaronia indica, S. . . ... ... Cucurbitaceous plants.
Margaronia caesalis, W. e ... dak
Maruca testulalis, G. ... vee ... Pulges.
Omphisa anastomosalis, D.” ... ... Sweet potato.
Hellala undalis, Fb. ... vou. ... Cabbage.
Glyphodes glaucnlalis, G. - ... *** ... Tabernimontana.
Psara pheopteralis, G.... .. Grasses.
Glyphodes unionalis, H. ee - . Jasmine.
Antigastra catalaunalis, D. ... ... Gingelly.
Terastia meticulosalis, C. .... Erythrina.
Agathodes ostentosus, H. Do.
Noorda blitealis, W. ... ... ~ Moringa.
Pyrausta machoeralis, W.. ... ... Teak.
Family— Psychidae—— N y ‘
Clania crameri. W. ... w. Acacia.
Family—Zygaenidae— ‘
Heterusia virescens, B. vev . ses Tea.
Family—Zeuzeridae— 7 . o
Azygophleps scalaris, F. . ... . ... . Agathi and daincha.
Zeuzera coffeae, N. ... . ... .. ... Coffee.
Family—Arbelidae— :
Arbela tetraonis, M. ... .. ... ... .(Citrus, mango and other
: trees.
Family— Pterophoridae— :
Exelastes atomosa, W. = ... ... Red-gram.
Sphenarches caffer, Z.... .. ... ... Bottle gourd.
Family——Tortricidae— B -
Homona coffearia, N. ... ... ... Cofiee.
Family—Carposinidac—

Meridarches scyrodes, M.--- ... ... -Zizyphus.
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Orprr—LEPIDOPTERA-—cont.
Chief host plants,

Family— Fucosmidae—

Fucosma oritica, M. , Red-gram.

Laspeyresia leucostoma, M. Tea.

Laspeyresia tricentra, M. Sunnhemp.

Laspeyresia torodelta, M. Lab-lab.
Family—Gelechiadae—

Stomopteryx nerteria, M. Groundnut.

Platyedra gossypiella, S. Cotton.

Pthorimoea operculella, Z. Potg.i;o.

Pthorimoea blapsigona, M. Brinjal.

Pthorimoea heliopa, L. Tobacco.

Brachmia effera, M. vee Sweet potato.

Dichomeres ianthes, M. Indigo.

Daotylethra candida, S. Wild indigo.

Family— Oecophoridae—
Tonics zizyphi, St. ...

Family— Xyloryctidae—
Nephantis serinopa, M.

Family—GQlyhyipterygidae—
Phyocodes radiata, O. ...

Family— Plutellidae—
Plutella maculipennis, C.

. e

Family—Gracillariadae—.
Acrocercops syngramma, Meyr.
Cyphostycha coerulea, M.

Gracillaria soyella, V. D. *

Family— Lyonetiadae—
Phyllocnistis citrella, St.
Phyllocnistis toparcha, M. --

Family— Hepialidae—
Phaassus malabaricus, M,
Indrabala theivora, H.

Family—Nymphalidae—
Euploea core, C. .
Melanitis ismene, C.
Euthalia garuda, M. ...
Danais chrysippus, L.
Junonia orithyia, L.
Ergolis merione, Cr.

Family— Papilionidge—
Papilio demoleus, L.
Papilio polytes, L,

fes see

‘a0

Citrus plants.

Coconut and other palms.

Ficus spp.
Crueiferous plants.

Mango.

... Lab-lah.

Red-gram.

Citrus plants.
Grape-vine.

Tea.
Do.

Oleander.
Paddy.
Mango.
Calotropis.
Sweet potato.
Castor.

Citrus and Murrayia.
DO. .
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OrpEr—LEPIDOPTERA—cont.

Chief host plants.
Family— Pieridae—
Catopsilia pyranthe, L. ... Sesbania.
Terias hecabe, L. Do.
Family—Lycaenidae— '
Chilades laius, C. ... Citrus plants.
Polyommatus boeticus, L. ... ... Pulses.

. Euchrysops cnejus, Fb. ...  Do.
Virachola isocrates, F. Pomegranate.
Tarucus theophrastus, F. Zizyphus.

Family—Hesperiadae—
Parata alexis, F. Pongamis.
Gangara thyrsis, M. Coconut.
Udaspes folus, Cr. Turmerie.
Telicota augias, L. Sugarcane.
Parnara mathias, F. Paddy.
Suastus gremius, F. Coconut.

Orper~—DIPTERA.

Family—Cecidomyidae—
Pachydiplosis oryzae, M. Paddy.
Agpondylia sesami, F. Gingelly.
Aspondylia pongamiae, F. Pungam.
Dasyneura gossypii, F. Cotton.
Contarinia andropogonis, F. Cholam.

Lasioptera falcata, F. ... Bitter gourd.

Family—Adgromyzidae—
Agromyza obtusa, W.?
Agromyza phaseoli, C.?

Red-gram.
Cowpea.
Family—Micropezidae—
Calobata, sp. .
Family—Trypaenidae—
Dacus longistylus, W.
Dacus brevistylus, B. ... Melons.
Chaetodacus ferrugienus, F. ... ... Guava, mango.
Chaetodacus incisus, W. Do.
Bactrocera persicae, B. Custard apple.
Bactrocera correctus, B. Eugenia, mango.

Turmeric and ginger.

Calotropis.

Chaetodacus oucur bita, C. Cucurbitacese.

Chaetodacus caudatus, F'. Syake-gourd.

Carpomyia vesuviana, B. Zizyphus.
Family—Chloropidae— '

Formosina flavipes, M. Ginger.
Family—Anthomyiidae—

Atherigona sp. ... Paddy.

Atherigona indica, M. ... Cholam.
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Orpee—RHYNCHOTA.

Family— Pentatomidas—
Bagrada picta, F. ...
Coptosoma cribraria, F'b..

Coptosoma ostensum, D.
Coptosoms nazirae, At. ,
Stibaraopus tabulatus. F.
Brachyplatys vahlii, F\.

Vitellus orientalis, D. ...
Jurtina indica, D. .

Tetroda hlstermdes Fb
Scotinophara lurlda B.
Cappaea taprobanensis, D. ...

Scutellara nobilis, F. ...
Dolycoris indicus, S. ...
Menida histrio, Fb. .
Eusarococoris guttiger, Th.
Eusarococoris ventralis, W.
Antestia cruciata, F.
Agonoscelis nubila, F.
Nezara viridula, L.

Cyclopelta sicecifolia, W.
Piezodorus rubrofasciatus, P.
Aspongopus janus, F.
Aspongopus brunneus, N,
Family—Coreidae—
Anoplocnemis phasiana, F.
Leptocorisa acuta, Th.
Clavigralla horrens, D.
Clavigralla gibbosa, S.
Riptortus pedestris, F.
Riptortus linearis, F. ..
Dasynus antennatus, K. e
Famﬂy—l}ygaeidae—-
Nysius inconspicuous, D.
Oxycarenus loetus, K.
Aphanus sordidus, P.

Family—Pyrrhocoridae—
Dysdercus cingulatus, Fh.

Family—Tingididae—
Urentius echinus, D.
Stephanitis typlcus D. .
Monanthia globulifera, W.

Jagmine Tingid

Chief host plants,

Cruciferous plants.
Pulses, pongamia, agathi,
ete.
Palas, butea.
Cluster beans, mango, eto.
Tobacco.
Agathi.
Citrus plants.
Pomegranate.
Paddy.
Do.
Citrus plants on the hills.

Phyllanthus.
Cholam, red-gram, eto.

Paddy.

Cumbu.

Gingelly.

Coffee, jasmine.

Cholam, ani-gseed.

Cumbu, castor, potato,
ete.

Erythrina, pongamia.

Cholam.

Cucurbitaceae.

Do.

Cowpea, brinjal, ete.
Paddy.

Pulses.

Deo.

Do.~

Do.

Orange.

Gingelly.
Cotton, gogu.
Groundnut cumbu,

Cotton, gogu, etc.

Brinjal.

Turmenc, plantain.

Tulsi (ocimum) and saf-
flower.

Jasmine.
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OrpE—RHYNCHOTA —cont.
Chief host plants.

Family—Capsidae—

Calocoris angustatus, L. ... Cholam, maize.

Megacoelum stramineum; W. ... ... Cholam.

Helopeltis antonii, Sign. ... Tea, cashew.

Disphinectus politus, W. .... Betel-vine.

Disphinotus humeralis, W. ... ... Tea, cinchona.

Gallobelicus crassicornis, D. ... ... Tobaceo.

Ragmus importunitas, D. - ... ... Sunnhemp.
Family —Fulgoridae— }

Eurybrachys tomentosa, ¥. ... ... Calotropis.

Pyrilla perpusilla, W. ... ... Sugarcane.

Ricania bicolorata, D. ... . ... ... Coffee.

Pundaluoya simplicia, Dt. . ... Cholam, maize.

Nysia atrovenosa, L. ... ... Paddy.

Jrythroneura subrufa, M. wee . . Do.

Nilaparvata sordescens, M. ...~ .. Do.

Purohita nigripes, D. ... v« .+ Bamboo.

Assamia moesta, W. ... ... Sugarocane.
Family—Cercopidae—

Cosmoscarta relata, D. ... dak.

Phymatostetha deschampsi, L. ... Plantain.

Clovia lineaticollis, D. ... == ...+ ... dak.

Ptyelus sp. ... Do.
Family——Jassidae—

Idiocerus niveosparsus, L. ... ... Mango, sapota.
L. clypealis, L. . e Do.

1. atkinsoni, L. e e Do.

Tettigoniella speotra, D. ... Paddy.

Nephotettix bipunctatus, F. .... .... Do.

Empoasca flavescens, F. . .... .. CQastor, tea.

Empoasca devastens, D. e . - Cotton.

Deltocephalus dorsalis, M. ... ... Paddy..

Tamily—Psyllidae— ‘
Arytaina punctipennis, S. e s Indigo.

Diaphorina citri, K. ... Murrayia gcurry—leaf
plant) and citrus.

Trioza sp. .- vwe . - Eugenia.

Pauropsylla depressa, Cr, we,., -+ Cinnamon, ficus.
Family—Aleyrodidas—

Aleurolobus barodensis, W. ...0 ... S}lgarcane;

Aleurocanthus spiniferus, Q. ..~ ... ‘Citrus.

Dialeurodes vulgaris, K. © ... © e Jasmine.

Dialeurodes eugeniae, M. .7 .. FEugenia.

' Citrus.

D. citri, A. e e
Neomaskellia bergi, S. .. Sugaroane.
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OrpErR—RHYNCHOTA—cont.
Chief host plants.

PFamily— Aleyrodidae—cont.

’I‘rigleurod!és ricini, M. .. Castor.

Siphonimus finitimus, 8. Pomegranate.
PFamily—Adpkididae—

Aphis maidis, F. . Cholam.

Maorosiphum solidaginis, F. ... Safflower.

M. rosaeformis, D. . Rose.

Toxoptera graminum, R. Wheat.

Tetraneura hirsuta, B. Ragi.

Myzus persicae, S. ... Tobacco and eruociferae.

Tetraneura ulim, K. coimbatorensis, G. Sugarcane.

Avphis gossypii, G. Cotton.

Glienit%:a gﬁocarpe, W. Jak.

Aphis medicagenis, K. Lab-lab.

Dilachnus krishni, G. Pear.

Eriosoma lanigera, H.

Aphis tavaresi, D. ..

Aphis odinae, V. D.

Oregma bambusae, B.

Aphis malvae, K.

Aphis nerii, B.
Family—Coccidae—

Icerya purchasi, M. ... ves

Icerya aegyptiaca, D. ...

Aspidoproctus cinerea, Gr.
Aspidoproctus xyliae, Gr.
Monophlebus phyllanthi, Gr. ..
Ripersia oryzae, Gr.

Ripersia sacohari, Gr. ...
Phenacoccus hirsutus, Gr.
Phenacoccus ornatus, Gr.
Phemacoccus iceryoides, Gr.

Phenacoccus mangiferae, Gr.
Phenacoccus insolitus, Gr.
Pseudococcus bromeliae, B. ...
Pseudococeus lilacinus, C. ...
Pseudococcus corymbatus, Gr.
Pseudococeus virgatus, 0. ...

Pseudococcus longispinus, T. ...
Pseudococeus citri, R,
Pseudococcus detorquens, @. ...
Asterolecanium longum, G.
Cerococcus hibisei, Q.

Anomalocoocus indicus, @,

sne

Apples, pears, eto.
Citrus plants.
Mango.

Bamboo.
Cucurbits.
Calotropis.

Citrus and wattles on
Nilgiris.

Garden
ficus.

Pomegranate.

Rain tree.

Garden crotons.

Paddy.

Sugarcane.

Teak shoots, ficus.

Jasmine.

Citrus, cotton, rain tree,
ete.

Mango.

Brinjal.

Pine-apple.

Pomegranate, tamarind.

Jak, citrus, Gr. ,

Crotons, tomate, cotton,
ete. ’

Coconut.

Cacao, coffee.

Bamboo.
Deo.

Cotton, garden hibisous,
tephrosia.

Acacia.

crotons, jak



Orper—RHYNCHOTA—cont.

Family—Coccidae—cont.
Aclerda japonica, N.
Lecanium discrepans, G.
Lecanium viride, Gr. ...
Lacanium adersi, N.

Lecanium ramakrishnae, Gr. ...

Lecanium depressum, C.
Lecanium longulum, D.
Lecanium hesperidum, L.
Saisesetia oelae, B.

Saissetia hemisphaericum, T,

Saisgetia nigra, N.
Ceroplastodes cajani, M.

Ceroplastes floridensis, C.

Ceroplastes actiniformis, Gr.

Vinsonia stellifera, W.
Pulvinaria maxima, Gr.
Pulvinaria psidii, M. ...
Parlatoria zizyphus, L.
Parlatoria camelliae, C.
Lepidosaphes meliae, Gr.

Lepidosaphes becki, Newst

Lepidosaphes piperis, Gr.
Aspidiotus hartii, C.

Aspidiotus trigla.ndulo.s;ﬁs, Gr.

Aspidiotus ficus, A.
Aspidiotus aurantii, M.

Aspidiotus tamarindii, Gr.

Aspidiotus cydoniae, C.
Asgpidiotus camelliae, S.
Aspidiotus lataniae, S.

Aspidiotus orientalis, N.

Aspidiotus cyanophylli, S.

Aspidiotus destructor, S.
Pinnaspis aspidistroe, S.
Chionaspis vitis, Gr. ...
Chionaspis dilatata, Gr.
Chionaspis elongata, G.

",
-

doe

caa

Chiof host plants,

Sugarcane.
Mango, banana.
Coffee, citrus, bael, ete.
Mango.
Ficus.
Crotons.
Red-~gram, grape.
Citrus, coconut.
Tamarind, erythrina,
fig.
Coffee, guava, ferns,
tea, ete.
Cotton, thespesia, hibis-
cus sp., croton, ete.
Red-gram, tulsi, zizy-
phus.
Cashew.
Coconut, calophyllum.
Do.
Nim, cotton.
Guava, citrus, mango, ete.
Citrus.
Nim.
Do.
Orange on the Nilgiris.
Pepper.
Turmerie, yam.
Jak.
Citrus, coconut.
Rose, jasmine.
Tamarind.
Grape.
Tea.
Grape.
Tamarind.
Plantain.
Coconut, plantain.
Pepper, areca.
Mango.
Areca, ferns.
Bamboo.

OrpEr—THYSANOPTERA.

Family—Thripidae —

Selenothrips rubroginotus, G.
Dendrothrips bispinosus, B. ...

Cashew.
Tea.
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Orper THYSAN QPTERA-—-—ccmt.

Chief host plants,
Family— Thripidae—cont.

Scirtothrips dorsalis, H. ... Chillies.
Rhipiphorothrips oruentatus, H. ... Grape-vine, rose, eto.
Heliothrips haemorrhoidalis, B. ... (Garden orotons.
Ayyaria chaetophora, K. - ... = .. Do. .
Heliothrips indicus, B. +. Groundnut, onions, ete.
Taeniothrips distalis, Ky. ... Lab-lab and other pulses.
Isoneurothrips orientalis, B ... . ... Jasmine, morinda.
‘Thrips oryzae, W. ... Paddy.
Thrips nilgiriensis, R. e e Clt}'us.
Thrips tabaoi, L. vee . Onions, garlic, cotton.
Bregmatothrips ramakrishnae, B. ... Sugarcane.
Panchaetothrips indicus, B. ... Turmerie, arrowroot.
Family— Phloeothripidae— >
Arrhenothrips ramakrishnae, H. ... Mimusops.
Gigantothrips elegans, Z.-- ...~ ... Fious spp.

III.—CROP PEST CALENDARS FOR THE MADRAS
PRESIDENCY.

The matter in this section which was prepared by the author in
1921 appeared as a departmental bulletin (No. 80). It is now
believed that the same might be found very useful for reference
purposes if issued as a supplement to this revised bulletin on crop
pests. .. ,
In almost every agricultural tract one often comes across
intelligent farmers who are able to tell us with a certain amount of
confidence and precision, something about the important insect pests
that appear on the various crops grown by ryots in their tract season
after season. In certain localities .we often meet with landholders
who not only possess this knowledge but are also able to pronounce
rough predictions regarding the approximate time of appearance of
some of the important pests every year. This is, of course, due to
previous experience, and in spite of the fact that there may be
mistakes in such forecasts they are not found altogether valueless.
In the same way that the farmer of one particular area is enabled to
predict such a thing in his tract, the Agricultural Department, with
its experience of several years in the past, is now in a position to
roughly indicate the time of appearance.of important crop pests
during any normal year in all the different agricultural tracts of the
Madras Presidency with perhaps a little more definiteness baged . on
scientific knowledge. This information collected together and

properly arranged may be called the “ Entomolgist’s Crop Pests
Calendar for the Madras Presidency.”

Tt must be emphasized, however, that the information attempted
- %o be given in these calendars is based purely on a limited experience
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of & few years and does not in any way pretend to be comprehensive or
very accurate. Inspite of the inevitable defects which such calendars
are bound to possess, it is believed that the same might stilliserve
some useful purpose to those interested in scientific agriculture and
natural science. To the farmer who is anxious to reduce the annual
toll levied by insects on his crops, a correct knowledge of the
probable time of appearance of important insect-pests during the
year will be a very valuable help. For, in most cases - of insect
attacks, especially on field crops grown over extensive areas, preventive
and precautionary methods go a great way in saving the situation.
Therefore, it is apparent that such a knowledge will serve as a sort
of warning to the farmer to be on the look-out for the pests and be
prepared beforehand to take prompt measures the moment the pest
makes its appearance or even just before it is expected to appear.
To the Agricultural Entomologist this knowledge is much more ; it
gives him, in addition, a clue to the seasonal habits of the different
crop insects, their life cycles during the year, and a number of other
interesting items in the biology of the various organisms. It helps
the official Entomologist of any province not only to proceed to the
different localities at the proper time to carry out investigations,-
but also to organize his campaigns against various pests sufficiently
early and not be compelled to rush at the eleventh hour all
unprepared when the pest has already appeared and done some
appreciable mischief. He may find it dificult to pre-arrange tlie
work of his staff which might often be insufficient and not available
in time, if some sort of a time-table is not chalked out for them
corresponding to the periods of appearance of the different orop

ests. A calendar of this sort is not without its use to the outsider.
The district Revenue and Agricultural officer who has to be
in touch with the agricultural population of his tract may
also find in the calendar some useful information ; and he, being in a
better position than many others to come into contact with cultivators,
might easily impart the information in the calendar which many an
jlliterate and poor ryot might find helpful. To an outside Emto-
mologist who wishes to study particular pests of the province, a calendar
might indicate to him the approximate time of the year when he
could arrange to visit the locality with advantage. And as to its
utility to an insect expert coming fres.Jh. into the country with
absolutely no experience of the local conditions, no one, I think, will
have any doubts. _

To facilitate the proper arrangement of the information to be
given in such an insect calendal: all the important injurious insects
of any province may be divided into three convenient groups. The
first includes the major pests which occur regularly during certain
seasons year after year and cause more OT less damage to crops ;.the
gsecond includes certain insects whlqh are generally of miner
importance and are occasionally fom}d in small _numbers, but which
during certain years, become serious .spor.a.d-lc local pests; and
ander the third are included the remaining injurious insects, which
do mot exhibit any special seasons for appearance, but which are
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found all through the year on their food plants. Of the three
divisions the insects of the last group do not gpp&rently dema,nd: any
calendar at all as their activities are not. restricted to any particular
period of the year. It is therefore the insects of the first two groups
that have to find a place in the calendar. ) ]
— It must be stated that in some respects a pest oalenda‘.r is quite
different from an ordinary weather almanac or ast}'onomlcal chart.
The information contained in the latter is often applicable to a whole
get of countries or even a continent or two. But in the case of the
former the time of appearance and exit of the same and different
crop pests differ remarkably in the various agricultural t.rai-cts of a
single province. This is betause the agricultural conditions are
varied in the different regions of the province and the out-
breaks of crop pests and diseases depend a good dea,l. on th.e
weather and agricultural conditions of each tract. In this Prgm—
dency we have several distinct agricultural areas each possessing
climatic and physical features of its own, and naturally the crop
seasons vary a good deal in the different tracts, the same crop having
its own appropriate time in the year in the different regions. We
have the West Coast area with its unfailing heavy rains, chiefly
during the south-west monsoon season; there are the delta tracts. which
are irrigated by the big rivers Godavari, Kistna and the Cauverl ; next
the East Coast which shares a part of the south-west monsoon in the
Circars and gets the full benefit of the north-east monsoon rains along
the Coromandel tracts ; and then we have the central plateau and the
southern undulating plains with a scanty and ecapricious rainfall.
(See Map.) This being the case, even the same insect affecting a
particular crop often appears in the different areas in different seasons.

All these aspects have been kept in view, as far as possible, in
bringing together the necessary information. The calendar itself is
made up of a few diagrams designed chiefly to indicate at a glance
all the salient facts regarding the periodicity and geographical distri-
bution of the important insect pests of different crops in the
Presidency.

For insects of the first group two diagrams are designed : (Nos. I
and IT). '

})ia,gram No. I.—This is a circular one and devoted solely to
indicate the calendar of the important pests of paddy alone in the
Madras Presidency. Ten insects affecting this crop are selected as
being the most important and each is allotted a sort of orbit, the
design thus showing ten concentric circles. These circles are divided
into twelve portions to indicate the months of the year. On this
ground plan the seasonal occurrence of each pest is marked in
shading with the name or names of the district where the pest
appears at that time. In addition, the figure of each pest is added
at the sides of the circular diagram and is indicated in the diagram
by reference numbers. The addition of the figures will help non-
scientific men to make out clearly which are the pests that are
referred to inside the diagram. The paddy pests included are (1)
the swarming caterpillar, (2) stem-borer, (3) hispa, (4) leptispa, (5)
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bug, (6) caseworm, (7) grasshopper, (8) gallfly, (9) mealybug, and
(10) thrips.

Diagram No. I1.— This is a tabular diagram and shows in the
same manner the geographical distribution and seasonal occurrence
of the chief pests of some important crops other than paddy. Here
the insects selected are (1) the red hairy caterpillar, (2) the castor
semi-looper, (8) the mango hopper, (4) the tobacco aphis, (5) the
tobacco caterpillar, (6) the cotton aphis, (7) the cotton stem-weevil,
(8) the cotton bollworms, (9) the cholam earhead bug, (10) the
gingelly leafroller, (11) the castor-slug, (12) the gram caterpillar,
(18) the caneborers, (14) the sunnhemp hairy caterpillar, and (15)

the groundnut leaf miner. These are fifteen of the important pests
of different crops other than paddy.

Diagram No. I11.—For insects of the second group the arrange-
ment is shown in the next diagram. This isalso a tabular one and is
designed to represent particulars of insects which are notregular pests
during normal years, but which assume pest conditions, in certain
years when conditions appear favourable to them. So far, the follow-
ing ten insects might be taken as important examples of the group :—
(1) The climbing cut worm of the Coromandel tracts which does consi-
derable damage to ripening paddy eatheads during the cold weather in
certain years; (2) the black hairy caterpillar on ragi, cumbu, ete.;
(8) the Deccan grasshopper of the Ceded Districts; (4) the surface
weevil of cotton; (5) the green-gram sphinx; (6) the tussock
caterpillar of castor; (7) cotton grasshopper; (38) surface grasshopper
of paddy seedlings and ragi; (9) blister beetles on cereal earheads ;
(10) the green plant bug of cumbu and castor. .

All the three diagrams contain information regarding seasonal
and geographical distribution of the insects noted in each.

A map of the Madras Presidency is also added for reference
purpose. . T

With regard to the information contained in this calendar two
points have to be remembered ; (1) that the insects referred toin the
diagrams are not exclusively restricted in distribution to t}.lose
districts which are noted therein; many or all of them have a wider
distribution and are found on their respective food plants in many
localities though not in pest form ; (_2). that the insects referred to
in the diagramsare not the only injurious ones of the two groups
referred to above in this province, but there are at.lso others. but
that, the ones in the diagrams are taken as the more important ones
ag far ag our present knowledge has advanced.

As stated at the outset these calendars are based on the
knowledge and experience gained till now. In course of time, as
our experience and knowledge of the different insects of the
province increase, it might be found necessary and possible to
correct the information contained in this pamphlet in the light of
fresh knowledge. Till then it is believed they may be of some use to
farmers and others interested in the progress of agriculture in this

province.
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Department of HAgriculture, Madras! -

INSECTS AFFECTING THE COTTON PLANT IN |
SOUTH INDIA.

INTRODUCTION. -

In the Madras Presidency cotton forms the most important of the
industrial crops and occupies a very conspicuous and high position among
- the principal crops grown in the province. However, asin other cotton
areas of the world the cotton grower in South India has to contend
against noxious insects of different kinds which cause damage to the
crop season after season. Though we possess no accurate statistics as
to the total amount of annual loss sustained by the country due to the
ravages of insect pests on this important crop, it cannot be denied that a
good percentage of the expected outturn is removed as toll by injurious
insects year after year.

In South India a number of insects have been noted on the cotton
plant. Fletcher* notes ag many as 34 different kinds and compared to
the number recorded on other cultivated crops cotton stands second
only to cholam in the number of insect visitors. In spite of the fact that
80 many insects visit this plant, the number of those that actually cause
any serious or appreciable damage is not, however, SO numMerous as we
might be led to believe; for, of these many inSects, several are quite
harmless while a good many are only casual visitors. In the following
pages an attempt is made to presenta connected account of the more
important insects injurious to cotton so far known in Sonth India with
brief notes on the general form, habits, life-history, the nature of damage
caused to the plant and possible control measures that might be adopted
in each case. The main idea of this pamphlet is to give a general idea
of the more important insects affecting cotton in South India so that
the cotton grower might recognize and become familiar with them and
whenever possible, take advantage of the control measures suggested

herein under each.

DIFFERENT CATEGORIES OF COTTON INSECTS.

All the important insect enemies of cotton may be brought together
under two important and convenient groups according to the method of
feeding of each insect. All those that damage the plant by biting,
tearing and chewing up the vegetable tissue from different parts of it
are grouped together as “ Biting insects.”. These are prow*1qecl with
mouth parts adopted for biting and masticating purposes. This group
includes the leaf eaters, and borers of shoot, stem and boll. Such are
the green and hairy caterpillars, grasshoppers and beetles affecting
the leaves and seedlings and the boll, stem and shoot-borers. The
boring and leaf-eating pests of cotton are mostly caterpillars and

¢ Some South Indian Insects, 1914.
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r being young ones of moths and thg latter those of
%l;;:;)lse’sfheTfngr?lgult ix?sgcts, except_in the case of a few grasshoppers
and beetles, are not directly responsible for any damage to the plant ;
they are only culpable as parents of the cate}'plllars and 'grubg that
actually affect the plant. In most of these insects the life-history
exhibits what is called a metamorphosis showing four dl_ﬁerent stages—
the egg, the caterpillar or grub, the pupa :and the adult m.s,ect: Of the
different stages it is commonly the caterpillar or grub which is the real
pest stage and which the cultivator happens to come across.

Under the second group we have all those ins_ects which suqk up
the plant sap and which are unaple to tear or bite vegetablg tissue.
The feeding apparatus in this case-is a tube w_hlch enables the insect to
suck up vegetable sap from the tender portions gf the plant. The
various kinds of insects called bugs such as plant lice, red bug, dusky
bug, leaf hoppers, scale insects, mealy bugs, etc., come under this group.
In the life-history of these insects we do not find such a metamor-
phosis as in beetles and caterpillars. The young omnes ‘of bugs are
more or less similar to the mother in appearance and feed in the same
manner and there is no resting or pupa stage in their life-history.

Considered from this aspect of the feeding habits and the nature pf
damage to the crop the important insects affecting the cotton plant in
South India may be arranged as below :—

I.—BITING INSECTS.
(@) Borers—

The spotted boll-worms ... FEerias fabia, S. and E. z’nsulana,
B

The pink boll-worm ... Platyedra gossypiella, S.
Stout boll-worms ... Heliothis obsoleta, F. and Rabila
Jrontalis, W. -
The stem weevil ... ~ ... Pempheres affinis, F.
Stem borer buprestid ... Sphenoptera gossypit, K. -
Shoot weevil -« Alcides affaber, B.
- (b) Leaf, bud, shoot and flower feeders—
Leaf-roller .-+ " Sylepta derogata, F.
Bad worm ... Phycita infusella, M.
Hairy caterpillars -« Buproctis fraterna, M., Amsacta
: albistriga, W. and Pericallia
ricint, F.
Semi-looper leaf caterpil- Cosmophila erosa, H., Acontia
lars. graellsi, F. and Tarache nitidula,
. F.
Leaf grasshoppers weo Cyritacanthacris ranacea, S. and
‘ : Catantops annexus, B.
Flower weevil ... -« Amorphoidea arcuata, M.
Orange - banded blister Mylabris pustulata, Th.
beetle. ‘
(¢) Surface insects affecting seedlings— )

Surface grasshoppers ... Chrotogonus saussurei, B, and

' Aelopus tamulus, F.
Surface weevil ... ... Atactogaster finitimus, F.
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11.—SuckKING INSECTS.

(a) Plant lice ... .o Aphis gossypii, G.

(b) Plant bugs... ... Dysdercus cingulatus, F. and
Ozycaraenus loetus, K.

(c) Leafhopper ... Empoasca devastens, D.

[ Saissetia nigra, N., Pulvinaria
J maxzima, G. and Cerococcus

(d) Scales and mealy bugs ... hibisci, G. -
. | Pseudococcus wvirgatus, C. and P.

l  corymbatus, G.

In the following pages brief notes are added on these insects
especially dealing with the general form, life habits, damage done by
each and suggestions for control in different cases.

I.—-BITING INSECTS.
(a) The Borers.

THE SPOTTED BOLL-WORMS (Eamfas) Jabia, S. and E. insulana, B.
i (Pl. 1. ‘

General form and distribution.—There are two species of these
insects found in Soath India (FParias fabia, 8. and E. insulana, B.).
In the caterpillar stage the two forms look so similar that they cannot
be easily distinguished. In the adult stage they can be distinguished
from each other by the colour of the upper wings. In Z. fabia the
upper wing is pale white with a broad greenish band. In Z. insulana
the upper wing is completely green without any white interspace.
The life-history, habits, etc., of both are, however, similar. The com-
monest of the two on cotton is the species E. fabia. (Pl. 1, figs. 6
and 7.) This insect is found as an important pest in all the important
cotton tracts—Tinnevelly, Coimbatore and Ceded Districts.

Habits and life-history.—This boll-worm is one of the most serious
of cotton pests in the plains of India. The caterpillar which is of a
pale greenish brown colour injures the planis both when they are
young and when they put out bolls. In the former case the top shoots
of young plants are bored through by the caterpillar and killed. The
faded and drooping top shoots in a field of young cotton indicate the
presence of the pest; when such a top shoot is split open, either the
caterpillar or the effect of its attack could be made out. When the attack
is on mature plants which have put out bolls these latter are bored -
into by the caterpillar and all affected bolls show small pa:le brown
holes. When split open the worm may be found inside feeding on the
inuner contents. Of the two kinds of boll-worms injuring cotton in
South India, viz., the spotted and the pink, the spotted oneis generally
found more numerous and doing greater damage during the earlier stages
of the cotton plant and the amount of damage tp the bolls during the
latter stages is to a great extent caused by the .plnk boll-yv?rm_ 'Ijhe
mother moth of the spotted boll-worm deposits small shining bluish
eggs singly on the tender parts of the plants sucp as the shoots, buds,
flowers, young bolls, ete. About 100—300 are laid by each moth and
from these eggs small dark brown ecaterpillars hatch out. If it is on a
young plant the creature bores down the top shoot e_mnd if the plant is

1-A
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i . i i , boll and enter
lls the caterpillar bites a hole throngh the tender ; g
g: bOIn:ide the shlz)ot or boll the worm feeds upon the plant tlsspe and

- PLATE I.-—Spotted Boll-worm of Cotton (Earias Fabia, S.).

1. Boll showing worm hole. 5. The cocoon enclosing the pupa.
2. Shoot attacked by the boll.worm. - 6. Moth with closed wings.
3. Egg of the insect (magnified). 7. Moth with wings spread out.

4. Caterpillar (the boll-worm). . 8. Boll-worm with parasitic grubs on.
9. The parasitic wasp (Microbracon). !
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grows in size reaching about two-thirds of an inch in length when -
fed (Pl. I, fig. 4). At this stage it comes out and selec?ting a suitfat;)llle
spot prepares a boat-shaped cocoon (fig. 5) of tough dirty brown silk
and changes into the pupa inside this cocoon. The cocoon is generally
found.on the surface of bolls, bracts, etc., or sometimes in cracks in
the soil below the plant. The pupation peroid lasts about eight or
nine days at the end of which the adult moth comes out. One life-
cycle from egg to adult occupies about 25 days ; egg 3—4 days, larva
10—12 days and pupa 810 days. - This boll-worm is often found
attacked by grubs of parasitic wasps, which kill them in large number
in certain seasons (P1. I, figs. 8 and 9). _

Besides cotton the spotted boll-worm is found breeding on Bhendai
(Hitiscus esculentus), Hollyhock, and a few allied malvaceous shrubs.

Control meastres.—Being a borer or internal feeder, only preventive
methods will be of any good in the case of this insect. These methods
should chiefly aim at the destruction of the first attacked shoots and
bolls and thus prevent the multiplication of the insect. Generally
one brood appears when the plants are young and the insect is a top shoot
borer at this stage. If at this stage these attacked top shoots are
systematically pruned and destroyed, there will be a considerable
reduction in the number of the pest when the plants grow up and put
out bolls. —

In cotton areas it is advisable not to grow Bhendai plant (Hibiscus
esculentus) at times when there is no cotton in the field. Due to the
presence of Bhendai and other host plants growing at times when no
‘cotton is in the field, the insect is able to breed and multiply all
through the year; this must be avoided as far as possible. All
malvaceous shrubs on which this insect breeds must be examined and
destroyed wherever possible. Parasites if found to exist may be
encouraged by use of parasite boxes, in which infested shoots and
bolls are kept to rear parasites. These are generally small wooden
boxes enclosed with wire gauze the meshes of which do not allow the
moths of the boll-worm to fly through but allow the parasites to escape
through and attack the boll-worms in the field.

Tue PINK BorLL-woRM (Platyedra) gossypiella, S. (Fig. 1.)

- General form and distribution.—This worm which is also a cater-
pillar is easily distinguished from the spotted boll-worm by its uniform
pale or deep pink colour.  The adult insect is a dark brown moth with
a wing expanse of not more than §” (fig. 1 (3)). The insect is found
all over the province and has a very wide distribution all over the

world having been noted in most of the important cotton growing areas
of the world.

Habits and life-history.—This borer is found often in company
with the spotted boll-worm inside ripening bolls of cotton, but it is
not found in the younger stages of the cotton plant. The external
indication and the nature of damage done to the crop are also similar
to that caused by the other boll-worm, viz., feeding on the tender
ripening boll and on the oily seeds inside it. If young buds or bolls
are attacked they drop down, and if riper bolls saffer part of t_he
contents is eatenrr up and there is loss in lint formation. Small flattish
eggs are laid by parent moth on the tender portions of_ jche plant ‘such
ag leaves, bolls, etc. These hatch into small pale whitish caterplll:a.rs
which gradually find their way into the boll. When full-fed, xyhlch
generally takes about three weeks, the “worm (fig. 1 (¢)) has a uniform
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bright pink colour and is a littlg over half an inch in lel}gbb. The
pupation generally takes place inside the boll, ofteq inside tl‘me
portion of a seed hollowed out by the larva and the pupa is enclosed in
a light cocoon of silk (fig- 1(d)). Pupal period ranges from §—-10 days
and the adult insect, which is less tl}ar_l ha!f an.inch in length, is a
small blackish brown moth not easily dls.tmgm:.ahable from many of the
small commoner moths ; it is nocturnal in habits and. under fa‘vourabl.e
conditions continues alive for about a month. One life-cycle apjroxi-
mately occupies 25—35 days; 5—6 for egg, larva 1?—20 days and
pupa 8—10 days. The moths also come to lights occasmnally: It has
not so far been found breeding on any of the common glllblvated or
wild plants in South India other than gofcton, though it was once
wrongly believed to breed on Bhendai (Hibiscus esculentus); nor has
the moth been noted to hibernate in the larval or pupal stage inside
cotton seeds in South India: What happens to the insect when there
is no cotton in the field is therefore a problem not yet solved.

F16. 1.—Pink Boll-worm (Platyedra gossypiella, S.)

(a) Infested cotton bolls. (6) Adult moth. (¢) The caterpiliar.
(@) Pupa separately and the larva inside seed.

Control measures.—The remedies against this pest which is also a
borer are entirely of a preventive nature. Good seeds should be used
and it is safer to fumigate all such seeds before .sowing. Early
attacked bolls should be picked and disposed off to prevent multipli-
cation of the pest. It is safe to fumigate all seed imported from

places outside the country before sowing, to be sure that the seeds are
pest-free. ’
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To help the control of the three important pests of cotton in South
India, viz., the spotted boll-worm, the pink boll-worm and the stem
weevil, Goverument have passed a Legislative enactment called the
Cotton Pest Act to be in force in some definite areas of South India
where Cambodia and allied varieties of cotton which are more subject
to thege pests are grown. This act stipulates that all cotton plants
(especially the Cambodia and American varieties; should be uprooted
from the fields by a certain fixed date in the year. The idea is te
create as long an interval as possible between one cotton season and the
other so that these three pests may be starved out and considerably
reduced in numbers before the next cotton season. In former years
ryots used to allow the cotton plants to remain in the fields for two or
three years continuously and thus allow the insect pests to multiply
abnormally and the aim of the act was to stop this system to check
pests. Though at the beginning cotton growers looked upon this Act
as unnecessary Government interference, they have gradually begun to
realize the good effects of the Act in getting these cotton pests com-
paratively reduced and enabling them to get better outturns both in
quantity and quality in recent years.

OTHER BoLL-womrMS. (Fig.2.)

Heliothis obsoleta, F. and Rabila frontalis, W.—Occasionally these
two noctuid caterpillars have been found boring into cotton bolls
especially on the Coimbatore farm. They have not, however, been
found to be as important as the boll-worms noted above.

3 .

FI1G. 2.—Gram Caterpillar boring into Cotton Boll. (Heliothis

obsoleta, F.) % Tn
1) Boll attacked by caterpillar. 3 e pupa.
%23 Tge caterpillar. (4) The adult moth.
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Heliothis obsoleta, F. (fig. 2) is the well-known gI,rra_m hcaterpll'lar
and is normally a pest of pulses all over South I‘ndila. ,t lih (.)wevelila
well-known pest of cotton in f}merl.ca and is novng exet a;. e
cotton boll-worm. In this province it has no_t as yvet been noted as a
serions pest of cotton. Though rare, when it dqes appear the cater-
pillar bores into the bolls and causes more substantial damage than the

or pink boll-worm. . .
spoﬁfbil{t?ﬁ@??t‘alis, W., which has been notefi on cotton in Coimbatore
is a stout built yellowish brown moth ar}d its larva a.thlckest cater-
pillar having a light pinkish colour. Tl}ls stout gat-erplllar boreg into
the boll and consumes a good part of it ; pupation takes place in the
soil. The same measures adopted for the commoner boll-worms can
be applied in these two cases also. .

_-

THE COTTON STEM WEEVIL Pempheres «ffinis, F. (Pl IIL.)

General form and distribution.—Next to the two important boll-
worms, this insect ranks as a very important and serious pest of
cotton in South India. It is a small dirty brown beetle about 3” in
length with the curved snout very conspicuous (see Pl. II, fig. 2).
The insect has been noted in all the important cotton areas of South
Indiaand in Malabar also. It has also been noted in Pusa, Bihar.

Habits and life-history.—As in the case of the bholl-worms it is the
larva of the weevil that is injurious to the cotton plant. The injury to
the plant consists in the young ones of the beetle burrowing into the
stem, especially between the bark and the stem. Plants that are
attacked in.this way show the characteristic nodular swellings on the
stem surface, generally at the lower portions of it just above the ground.
When very young plants of a month or forty days are attacked the
pest often kills the plant but in the case of older plants many survive
the attack, though they suffer in vigour. The external indication is
generally visible on the plant only when the pest has almost com-
pletely done its work. During strong winds badly infested plants
lodge and often break at or near the region of the stem where the
nodular swellings are present. (Pl. II, fig. 1).

The life-history of the insect so far known is as follows: The
parent weevil deposits small shining whitish eggs singly just under
the skin of the stem of the growing plant. Tt is very difficult to find
eggs in a field. The small pale whitish vellow grub that hatches out
of the egg bites through into the region between the bark and the main
stem and here makeg irregular galleries, and this causes the abnormal
growth of the plant resulting in the formation of those swellings on
the stem. Several grubs are found in the same stem. The pupa is
also found inside the burrow. One generation in the life of the insect
occupies roughly two months, the period of the different stages
generally occupying 9—11 days in egg, 30—45 days as grub and
10—12 days as pupa. Weevils have been kept alive in captivity for a
month though it is not known how long they are able to continue
alive in nature. Besides cotton the other plants on which the insect
has beep noted to breed to a very small extent are Gogu (Hibiscus
cannabinus), Bhendai _( H. esculentus) and Thespesia seedlings ; but on

throu.gh several generati
growing for months and ye



I.--Cotton Stem Weevil (Pempheres affinis, F.).

1. Infested cotton stem showing galls caused by the borer grub.
9. The adult weevil magnified.

PLATE 1
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cotton plants before the advent of the PestAct. No effective parasite
has been found on this pest till now.

Control measures.—As to control measures none but thoge directed
to prevent the beetle from multiplying and infesting fresh plants are
possible. Once a plant is badly attacked nothing can be done to save
it from death or loss of vigour. But the systematic prevention by
destroying first attacked plants will greatly reduce the numbers of the
pest and thus minimize the damage. All cotton plants should be
pulled out at the end of the cotton season so that there may not be any
cotton on the ground for the pest to breed and pass on to the next
cotton season. All cotton plants thus pulled out should be thoroughly
dried in the sun so as to kill the grubs and pupsze inside them which
would otherwise remain there for some time and emerge later to
infest fresh plants. It is not easy to catch the adult as it i§ very small
in size and not commonly seen in the fields, unless very carefully
gearched for. The recent introduction of the Pest Act.in some of the
cotton areas of the province for the boll-worms and this insect hag
considerably reduced the incidence of this pest in recent years.

THE STEM-BORER BUPRESTID (Sphenoptera gossypii, K.). (Fig. 3.)

\“ b

F16. 3.—Cotton Stem-borer Buprestid (Sphenoptera gossypii, K.)
1. Plant showing the stem with borer in situ. 2. Pupa. 3. Beetle.
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General form and distribution —This i ini
L an . ig i8 a shining coppery brown
begtle of ?bout :3{ in length belonging to the group of jewel beetles. 1In
21}111.2 1grovnrlc‘z thlS. insect has been noted only in the Bellary tract and
iefly on American cottons, though it has a wider distri i i
the different parts of Northern India. er distribution in

Habits and life-history.—The damage done to cotton i

of this beetle which bores into the stem and in many Zz;?; tkhi?lsg ?;12
whole plant. The rarent beetle lays single eggs on the bark of the
tender stem ; these hatch into grubs which burrow into the stem and
tunnel through the same. The grub is of a pale whitish colour
elongated and with a fiattish head. When full-fed it pupates in thé
gallery apd after the pupation period the beetle emerges through a
hole previously prepared by the grub. The grub is often parasitised
by small wasps.

Cm:ttrol measures.—Destruction of first attacked plants and the
collection of beetles when found in the fields.. -

THE SHOOT WEEVIL (Alcides uffaber, B.). (Fig. 4)

T1g. 4.—Shoot Weevil (Alcides affaber, B.).

- General form and distribution.—This insect is a dark greyish brown
insect with a prominent curved beak as in the stem weevil, and with
pale cross bands on the upper wings. It is, however, much bigger in
gize than the latter. 1t is fairly comnion all over South India. Being
very common on gogu it is known as the gogu stem weevil.

Habits and life-history-—This pest is also a boring weevil grub,
but compared to the stem weevil (Pempheres aﬁ‘im’s), it is not at all a
gerious pest. The damage to the plant consist in the grub of this
weevil boring into the top shoots and leaf stalks. The weevil inserts
gshining smooth vellowish eggs singly into the plant stem. The grub
is thick and pale yellowish 2” in length. The pupa which is pale
white is also found inside the gallery made by the grub. This weevil
attacks Bhendai (Hibiscus esculentus) and Gogu (H. cannabinus)
commonly. The insect has not been noted till now as a serious pest of
cotton on a large scale anywhere. On gogu it is often found doing
appreciable damage. Isolated cotton plants often show a number of
these weevils feeding on the top shoots and boring into leaf stalks and

portions of the branches.



12

Control measures.—The pest can be easily controlled and prevented
from multiplying by pruning the bored top shoo_ts and collecting an‘d
destroying the adult weevils which can be easily found out. This
weevil is closely allied to a similar one (Alsides leopardus) found to
a small extent on cotton in North India.

) (b) Leaf, Bud, Shoot and Flower Feeders.

LHE COTTON LEAF-ROLLER (Sylepta derogata, F.). (Pl1. II1.)

General form and distribution.—The adult insect is a medium
gized moth having yellowish wings with brown wavy markings (see
Pl III, fig. 5). It is the caterpillar of this creature that rolls the leaves
and feeds on the green matter. 1t is found all over South India.

Habits and life-history.—The dark green caterpillar which ig
elongated and slender has the habit of living inside peculiar rolls made
of the cotton leaves and feeding on the green matter. Infested plants
can be very easily made out by the presence of such numerous rolls on
the plant. When such a roll is opened out, the caterpillar or the pupa
can be found inside. In bad cases these caterpillars completely
defoliate the plant. The mother moth lays smooth flattish pale white
eggs singly on the tender leaves usually on the under surface. The
small greenish yellow caterpillar which emerges from each egg,
within a week after hatching, begin to roll the leaves and live inside
the rolls feeding on the leaf tissue. When full grown the larva is a
little more than an inch in length and has a glistening green colour
with head and prothorax dark. Th larva pupates in the roll itself and
from the reddish brown pupa the adult moth emerges. The different
periods of life-cycle roughly occupy 2-—-3 days for the egg 15—18
days for the larva and 7—S8 days for the pupa and for one generation
a moth’s time approximately.

This insect feeds on different wvarieties of malvaceous plants
especially on Bhendai (Hibiscus esculentus).

Control measures.—The control of this pest is not so difficult a
matter as in the case of the some of those noted above. The leaf rolls
in affected plants are easily recognized and the only thing to do is to
collect these rolls and throw them into a bucket or tray containing
some water and kerosene. The caterpillars are at once killed, If
these rolls are not observed early and the pest has increased the plants
can be sprayed with a stomach poison like lead arsenate which will be

an effective remedy. However, the former method, if resorted to in
time, is a very easy and economic one,

TaE COTTON BUD-WORM (Phycita infusella M.). (PL IV.)

General form and distribution.—This is a small dark grey moth
with a digtinet whitish cross bar on each upper wing. It is the cater-
pillar of this creature that feeds on the buds and folded leaves on the
top of a young cotton plant. The insect is commonly found in all
cotton areas. - ’

, .Habz’t.e-amd life-history.—The full grown caterpillar which is about
3" in length is a smooth pale greenish ecreature with the head and
prothorax black. This caterpillar brings together the tender top leaves
around the bud and feeds on these portions ; these leaves fade and
oi:ft.en dr.op down if the growing portion is affected. The whole life-
history 18 spent inside the fold. The greenish brown pupa which is
enclosed in a flimsy silken cocoon is also found in the leaf fold. This
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) .
PLATE T11.--The Cotton Leaf Roller (Sylepta derogata, T.).
3. Caterpillar taken separately.
9. Cotton shoot showing leaf rolls made 4. Pupa.

1. Eggs of the insect on cotton leaf.

by the caterpillar and the latter. 5. Moth with wings spread out.
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PLATE IV.—The Cotton Bud-worm (Phycita infusella, M.).
1. Plant showing bud-worm attack. 3. Paupa.
2, Caterpillar. 4. Moth with wings spread out.

o

-
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creature i generally noted only when the cotton plants are a month or
two old and disappears when they begin to blossom. It is often found
in company with the spotted boll-worm in the role of a shoot borer.
Control measures.—The insect is very rarely found serious. The
presence of the pest in a field is casily made out by the characteristic
folded and fading condition of the top portions and at the early stage

these shoots can be clipped and the multiplication of the pest easily
checked.

HAIRY CATERPILLARS (Euproctis fraterna, M., Amsacta
albistriga, W. and Pericallia ricini, F.). (Fig. 5.)

General form and distribution—Three species of hairy caterpillars
- (Kamblipuchis) are now and then found on cotton. These are the

-

(BEuproctis fraterna, M.)

2. Pupa.

F1G. 5~The Tussock Hairy Caterpillar

3. Moth.

1. Plant showing caterpillars,
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tussock caterpillar Eurproctis fraterna, M., the red hairy caterpillar
Amsacta albistriga, W. and the black hairy caterpillar Pemcal{va ricing,
F. These hairy caterpillars are found in all cotton areas in South
India. These are commonly found more on castor, cho}am and other
plants than on cotton.- On cotton these are only occz}spnally noted.
The tussock caterpillar is reddish and has the characteristic long hairy
tufts (see fig.). The moth has a bright yellow colour.

Habits and life-history.—So far only one of these species of hairy
caterpillars—the tussock caterpillar has been more commonly noted on
the cotton plant. This is a dark reddish brown insect covered with
tufts of irritating pairs, saddle-like erect tufts and long brush-like
tufts of hair in different regions of the body. The eggs are laid by
the parent moth in masses of hundred or more protected above by
a buff coloured hairy covering. The young caterpillars are gregarious
and can be found feeding together on the leaf tissue in groups of fifty
or more. The full-fed larva is elongated and stott having a reddish
brown colour, with the head and prothorax of light orange red. The
pupation takes place between leaf folds and the pupa which is reddish
brown is enclosed in a coarse cocoon made up of hairs and silk,

Control measures.—The control of these hairy caterpillar pests ig a
a comparatively easy affair. The eggmasses which are easily identified
. can be picked and destroyed early in the season. The gregarious habits
of the young larva also make it very easy to pluck and destroy the
infested leaves, with a number of the caterpillars in sitw. In worst
cases the plants may also be sprayed or dusted with arsenates.

SEMT-LOOPER CATERPILLARS (Cosmophila erosa, H., Acontia
graellsi, F., aud Tarache nitidula, F). (Fig. 6.)

General form, etc.—Semi-looper caterpillars are larvae of moths but
do not possess all the ten abdominal prolegs well developed and

F16. 6.—Semi-loo i )
S per Caterpillar (Cosmophila erosa, H.).
1. Plant showing caterpillars, 2, Mot}f: (male and ’female).
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as_such they move about by making partial loops ; hence they aré
called semi-loopers. Some of these caterpillars occasionally attack
cotton as leaf eaters thouagh not as serious pests. Among these the
three noteq above have been seen in all cotton tracts of South India.
The caterpillars of Cosiophila and Acontia are bright leaf green in
colour Wl_lile that of Tarache has a dark brown coiour. The moth
Cosmoph.zla has reddish brown wings, 4contic has bright lemon yellow
upper wings and Tarache bright white wings with dark markings.

Coi.ztrol .measur&s'.—The caterpillars of all these can be easily
handypicked in the early stages and if at any time they appear in
numbers the plants may be sprayed or dusted with arsenates.

LEAF GRASSHOPPERS {Cyrtacanthacris ranacea, S. and
Catantops annexus, B.). (Fig. 7.)

F1g. 7.—Cotton Grasshopper (Cyrtacanthacris ranccee, S.).

These two species are occasionally found to be minor pests. Cyria-
canthacris ranacea, S., is a stout big grasshopper found in small
numbers in' cotton fields everywhere, but it has never been reported
as-a pest. The other Catantops annexus, B., which is a smaller form
was once reported to do some damage to cotton plants in the Ramnad
district, as a sporadic local pest. In such cases the grasshoppers can
be collected by nets or traps and if necessary the plants can also be
sprayed with stomach insecticides.

| ORANGE-BANDED BLISTER BEETLE (Mylabris pustidata, Th.). (Fig. 8.)

This common blister beetle is occasionally found fesding on cotton
flowers but is rarely a serious pest. It is generally found all over
South India on various flowers such as those of Prickly-pear, Red-gram,
Gogu, etc. The beetles which are generally sluggish can be easily
collected with a net and destroyed.

FIg. 8.—Orange-banded Blister Beetle (Mylabris pustulata, T.).
2
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FLOWER WEEVIL (Amorphoidea arcuata, M.).

is i inate smooth reddish brown weevil somewhat bigger
thar'f !tl}lzse liia(':emi\lfle:?‘til n:;nd found_ occasionally‘brgeding inside cotton
flowers. It has been noted in Coimbatore and Saidapet. Though not
a pest in South India it is very _closely allied to a serious cotton pegt in
the Philippines, viz., Anmrphqtdm lata, M. The local insect therefore
deserves some watching as to its future.

(¢) Surface Insects affecting Seedlings.
THE SURFACE GRASSHOPPER (Chrotogonus saussurei, B.). (Fig. 9.)

During the very early stages of the plant after the seedlings have just
come out of the seeds cotton plants sometimes suffer i:from insects of
different kinds which cut the seedlings and often do serious harm. Of
these this grasshopper isa common one. These are short and stout
active creatures often having the colour of the soil on which they are
found. There are many species of this grasshopper found in different

parts of the country doing the same kind of damage on other plants
also of which Aelopus tamulus is one.

Fic. 9.—Surface Grasshopper Fia. 10.—Surface .Weevil
(Chrotogonus sanssurer, B.). (Atactogaster finttimus, F.).

THE SURFACE WEEVIL (A tactogaster finitimus, F.). (Fig. 10.)

This insect which is a blackish grey weevil of 3 in length has
the same habits as the grasshopper noted above. Though it is found
in many tracts in South India, it has enly been found as an occasional
pest on young cotton in the black soil area of Tinnevelly. It is gene-
rally found in October-November. Young plants are often badly
damaged when the pest occurs in numbers.

In all these cases of surface pests the insects can be collected by
mechanical methods such as netting, sweeping, etc. The young plants

can also be given a top dressing with some arsenate powder to check
the pest attacking them.

II. SUCKING INSECTS.

We now come to those insects affecting
liquid nutrition from the plant tissues.
eating caterpillars, grubs,
no biting mouth parts

cotton which suck up
Unlike the boring and leaf-
grasshoppers and weevils, these insects have
to cut or disfigure the plant tissue or to chew
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up the same. They are all bugs and are provided with a sucking tube
called the “ Proboscis” with which they pump up liquid nutrition
from the different tender portions of the plant tissue. The effect of
such a process on the plant is the gradual drainage of the plant sap
and this brings on weakness and in serious cases fading and death also
of whole or parts of a plant. The following are the commonest of
these bugs noted on cotton in South India :—

(@) Plant-lice (Aphis gossypii, G.). (Fig. 11.)

General form and distribution.—This is a small soft greenish brown
insect hardly more than <& or #” in length and is found in colonies

AR 8 .f,,gﬁw
b %

Fig. 11.—Cotton Aphis (Aphis gossypii, G.).

1. Cotton shoot infested with plant lice. .

2, Aow'mgless plant louse showing honey tubes (magnified).
3. A winged form (magnified).
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of hundreds on the tender portions of the .plant. In a colony the
majority are usually wingless and slow moving. Plant lice coul-d be
easilv made out by the possession of a pair of honey tubes (cornicles)
attached to the posterior end of the abdomen. This is very charac-
teristic of these insects. They have the legs and the sucking proboscis
well developed. The cotton aphis has a very wide distribution and ig
found in all cotton areas,

Huabits and life-history.—These minute creatures infest the tender
portions of the plant in colonies and suck up the plant sap. The
drainage caused on the plant by thousands of these creatures produces
a very unhealthy effect ; the teaves become curled up, the tender portions
fade gradually and the whole plant becomes more or less blighted in
4 bad attack. Cambodia cotton suffers much more than the indigenous
varieties. Plant lice multiply remarkably especially during cloudy
weather. Very often they are abie to multiply parthenogenetically,
viz., the female insects giving rise to young ones without the previous
connexion with the male, and commonly the creatures are viviparous
also.

Control measures.—When a plant is badly infested and plenty of
honey dew is thrown out by the plant lice, numerous bees, wasps and
flies visit the plant for the liguid ; in addition a black mould supervenes
and the leaves get a black blighted appearance, and the leaves become
sticky to the touch in this condition. In certain seasons, especially
during cloudy weather, the plant lice multiply remarkably and cause
considerable damage to the crop. The lower surface of the leaves of
badly infested plants is found covered with thousands of the small
insects. Plant lice, wherever they are found, are also accompanied by
their natural enemies to a smaller or greater extent ; the latter often do
good work as a sort of natural check. The chief of these enemies are
the following insects :—

Lady-bird -beetles—small spherical spotted beetles which actively .
move on plants infested with plant lice and feed on them..

The hover fly.

The lace-wing fly.

A1l these insects, and especially their young ones, feed voraciously
on plant lice and as far as possible the cultivator will do well to
encourage these ; at any rate not take them for pests and kill them.

With regard to comntrol, in the early stages infested shoots may be
pruned and burnt to prevent multiplication. In bad ecases, where it ig
too late to do so, the application of a contact insecticide like fish-oil
soap, kerosene emulsion or tobacco decoction by means of a spraying
machine will kill them effectivély. The spraying should be thorough
and applied twice or thrice at intervals of a fortnight or twenty days.

The spray should reach the under surface of infested leaves where the
colonies are mostly confined.

(8) The Cotton Plant Bugs.:
THE RED COTTON BUG (Dysdercus cingulatus, ¥.). (Fig.12.)

] Genergzl fom?z and distribution.—As the name indicates this insect
is 2 medium sized ’(about 1”7 in length) active bug of bload-red’ colour
with blgckmh markings on the apper wings and thorax. The legs
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and the sqcking proboscis are well developed. It is found throughout
South India and feeds mainly on malvaceous plants.

Fia., 12.—Red Cotton Bug (Dysdercus cingulatus, F.).

1. Cotton boll infested with bugs. 5. Adult bug, dorsal view.
2. Eggs of the bug. 6. Do. ventral view showing
3 and 4. Young and later larve. sucking tube.

. Habits and life-history.—Both the adult bug and its young ones
cause damage to the plant by suncking up plant sap from the tender
portions and especially from the tender ripening bolls. In bad cases
numerous bugs and nymphs cluster over a single boll and cause appre-
ciable damage. The damage caused not only affects the formation of
lint and the consequent loss in outturn, but the lint is discoloured by
the bugs staining the same with their excretions.

The orange yellow eggs are laid loose in the soil generally in cracks
around the cotton plant. These give rise to active young ones which
more or less resemble the adult except in size, colour and absence of
wings. They moult several timesand assume the adult condition. Allthe
~ gtages are found together. The insect emits a characteristic bug smell.
One generation from the egg to the adult bug generally occupies about
two months. (Eggs hatch in a week and the nymphs take about a month
or more to reach the adult stage.) Compared to the boll-worms and the
stem weevil the damage done by this insect is insignificant. The bug
is commonly found on Bhendai and Gogu also.

Control measures.—This insect generally exhibits the habit of con-
gregating in numbers on isolated plants and is also sluggish in habits ;
as such numbers of the bug can be easily collected either by hand, by a
net or by a winnow smeared with some sticky material. Egg clusters
‘which are easily seen can also be collected and destroyed. The Bhendal
plant may also be tried as a trap crop for this pest.

3



~THE.DUSKY. CorToN Bua (Ozycaraenus loctus, K.) ~ (Fig. 13.)

' Fie¢. 13.—Dusky Cotton Bug (Ozycaraenus loetus, K.).

i. Bug infested lint. 5. Adult bug, dorsal view.
2. Eggs in lint. 6. Do ventral view.
3 and 4. Young and old larve.

General form and distribution.—Compared to the red bug this is a
much smaller creature being only about ¢” in length. It has a uniform
dusky greyvish brown colour. It is found in.all the cotton areas of the
province. The damage done to the bollg ig the same as in the case of
the red bug. :

- Habits and life-history.—The insect first appears in early opening
bolls which are mostly malformed or boll-worm infested. The adults
and nymphs are all found together on the infested bolls. Cigar-shaped
eggs of a pale yellowish colour are laid in groups inside open bolls or on
the other portions of the cotton shoot. These hatch into pale nymphs
and reach maternity after feeding on the boll contents. In a bad
infestation this bug and its nymphs crowd and even crawl over the bodies
of .coolies during the picking season.

+ Control measures.—The same remedies suggested for the red bug
can be adopted in this case also. All malformed and prematurely open
bolls must be collected and put into bags which will check the pest from
spreading and increasing.
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(¢) Cotton L;ajhopper.

THE CoTTON LEAFHOPPER (Empoasca devastens, D.).
" (Fig. 14).

Fie. 14.—Cotton Leafhopper (Emposca devastens, D.).

This is a very small active green bug. When infested plants are
approached, thousands of these hop and fly about like mosquitoes.
These are also called green flies. In habits they are like plant lice and
do the same kind of damage to the plants; but they are very active
and not found in colonies on the plant. Nor is the insect so common
‘or so serious a pest of -cotton. Occasionally young plants become
infested and suffer in vigour ; the result of a bad attack is that the
leaves become badly punctured, curl up and wither. When closely
examined the insect is a very small triangular shaped creature having
the head truncated and the hind legs well supplied with spines. Though
common everywhere it has been found to do some appreciable damage, )
so far, only to exotic varieties of cotton. In badly infested and valuable
plots the pest can be easily controlled by the use of the handnet or a
sticky winnow ; or in worse cases contact insecticide can be sprayed.

(d) Scale Insects and Mealy Bugs.

 Scales.— Among the bug pests of cotton, scales and mealy bugs
often play a very important part. Scale insects are bugs, but unlike
the ones dealt with above most of them are stationary and fixed to the
plant surface in their adult condition. They have no clear limbs nor
‘can the parts of the body be well made out ; itis covered over by a scale
gecreted by the insect itself. In this position the insects fix their
sucking tube into the plant tissue and pump up the plant sap. Under
the scale of the mature female hundreds of eggs develop which later
hatch into minute actively moving larvee : these wander about the plant
for some time and fix themselves with their sucking tubes and secrete
the scale. Among scale ingects the following are found on cotton in

South India.

THE BLACK SCALE (Saissetia nigre, N.). (Fig. 15.)

This is the well-known black scale found on manry plants and shrubs
in Sonth India. The adult insect has a hard scaly covering and is of a
deep reddish brown or darkish colour and is oval or roundish in shape.
Cambodia cotton in the Coimbatore farm has been found to suffer from
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F16. 15.—Cotton stem infested with Black scale (Saissetia
nwigra, N.).

this pest occasionally. The usual phenomenon is to find isolated plants
in the field badly infested. The scale covers every portion of the plant,
especially the tender stem and shoots. Each female scale gives birth to
hundreds of pinkish eggs which hatch as minute active larvae and
crawl about the infested plant and later on settle on the shoots and
stems and suck up the plant sap. It is a very bad pest on the ‘ Portia ”

tree (thespesia) and is also found on bhendai, coffee, tea and many
garden shrubs.

THE NmM MEALY SCALE (Pulvinaria maxima, G.). (Fig. 16.)

This is another scale insect which, though not so common as the
black scale on cotton, has been found occasionally attacking isolated
plants in cotton areas in Coimbatore and Bellary. In this case the
adult insect is leathery and oval and when about to breed the female
insect deposits a long whitish egg sac covered with meal or white waxy
matter (see fig. 16). The presence of this insect can be easily made out
by the presence of these white mealy egg sacs. The damage done to
the plant is similar to that caused by the black gcale, :
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F1G. 16.—Cotton stem with Mealy scale (Pulvina
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THE COTTON YELLOW SCALE (Cerococcus hibisci, G,). (Fig. 17.)

\
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Fi1G. 17.—Cotton shoot infested with Yellow Secale (Cerococcus
hibisci, G.).

This insect is occasionally found on cotton in Tinnevelly, quth
Arcot and Coimbatore. The mature insects are protected by a fairly
hard scale of golden yellow colour and hundreds of these cover the
infested plants in patches: this feature makes it easily recognized.

The harm done to the plant is similar to that caused by the previously
mentioned scales.

Mealy Bugs.—These insects belong to the same group as scales and
bave the same habits and life-history ; but they are characterized by
their bodies being covered over by white cottony or mealy secretion,
and “some of the adult mealy bugs are able to move about slowly.
These bugs generally cover up the tender shoots and stems of the

plants and check the vigorous growth. Of these the two noted below
have been found on cotton till now,



27
Pseudaococcus virgatus, C.

The adult of this insect is a soft white small creature of about > ol
with numerous white filamonts on the sides and two conspicuous tail-
like threads at the tail end. Very often this inzect completely covers
the leaves and shoots of the cotton plants which when looked from a
distance appear as though whitewashed with lime. It is common in

Coimbatore not only on cotton, but on many other plants like agathi,
to-mato, etc. ) ' .

Pseudococcus corymbatus, G.

This is a mealy bug similar to P. virgatus having the same geaneral
characters and habits, but in detailed structure the adult differs in
certain featares. The damage done to plants is similaralso. Found in
Coimbatore. Isolated plants often suffer from the attacks of the inseet
which often covers the shoots in white mealy masses.

Remedinl measures for Scales and Mealy Bugs.—The treatment for
scales and mealy bugs is the same. All badly infested plants should
be thoroughly pruned and all the prunings burnt. Those that are
partially attacked may be sprayed, if necessary, with a contact poison
like, fish-oil soap, tobacco decoction or crdde oil emulsion. In the
case of the “ black scale ” which has a pretty hard body * rosgin wash ”
may be used for thespray. In the case of mealy bugs and some scales,
ants are found to play the part of distributing agents. So the remedial
measures may be directed both against ants and mealy bugs. - For the
former, poisoned traps will be found useful ; & mixture of molasses and
some poison like lead arsenate or paris green may be used as a bait.
Whenever parasites are evident pruned branches may be kept in parasite
boxes to allow the parasites to emerge and attack the scales in the
fields.

As stated at the beginning, the idea of this pamphlet is merely to
give some very general and brief information on the more familiar in-
seets affecting cotton in South India so that the cotton-grower can get
some hints to recognize them and take advantage of the different
control measures suggested. As such all minute details with regard
to the habits, life-history and oth: r factors are omitted. For any further
information readers can communicate with the author.

. CLASSIFICATION OF COTTON INSECTS ACCORDING
TO INSECT ORDERS.

ORDER—LEPIDOPTERA.
Family— Noctuidee—
Farias fabia, S.

Earias insulana, B. ... } The spotted boll-worms.

Heliothis obsoleta, F. ... ... | The stout boll-worms (not com-
Rabila frontalis, W. ... mon).

Cosmophila erosa, H....

Aeontia greellsi, F. ... ... ¢ Semi-looper leaf caterpillars.
Tarache nitidula, F. ...

Family —Pyralide— -
Sylepta derogata, F. -.. ... The leaf roller caterpillar.
Phycita tnfusella, M. ... The bud-worm,
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Family—Lymantride—

Euproctis fraterna, M. .. The tussock caterpillar,
Family—Arctiade—

Pericallia ricini, F. .. ... The black hairy caterpillar.
Family—Gelechiade— _

Platyedra gossypiella, S. ... -The pink boll-worm.

ORDER-—COLEOPTERA.

Family—Curculionide—

Pempheres affinis, F. ... ... The stem weevil.

Alcides affaber, B. ... ... The shoot weevil.

Amorphoidea arcuata, M. .. The flower weevil (not common
Atactogaster finitimus, F. ... The surface weevil.

Family—Buprestide—

Sphenoptera gossypti, K. ... Stem-boring buprestid.
Famil; y——C(cntlzarzdw—

Mylabris pustulata. Th. ... The flower blister beetle.

ORDER—ORTHOPTERA.
Family—Acridiidee~—
Chrotogonus saussuret, B.

Aelopus tamulus, F. ...

Cyrtacanthacris zxanacea, S }
Catantops annerus, B. . Leaf grasshoppers.

} Surface grasshoppers.

ORDER—RHYNCHOTA.
Family— Pyrrhocoride—

Dysdercus cingulatus, ¥. ... Red cotton bug.
Family— Lygaeldw—

Oxycarenus loetus, K. ... 'The dusky cotton bug.
Family—Jasside—

Empoasca devastens, D. ... Leafhopper.
Family—Aphidide—

Aphis gossypit, G. ... ..« Plant lice.
Family—Coccidaw—

Saissetia nigra, N. ... ... 'The black scale

Cerococcus hibisci, G. .« The yellow gcale.

Pulvinaria maxima, G. . The nim mealy scale.

Pseudococcus virgatus, C.
Do. corymbatus, G } Mealy bugs.
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TAMIL SAYINGS AND PROVERBS ON
AGRICULTURE.

- As a general introduction to this collection, a number of couplets

from the Kural of Tiruvalluvar, Pope’s translation, are given. Of
these, the first six are of general reference, and epitomise much that is
again and again alluded to in other sayings given further on. No. 7
alludes to the great benefits of thorough tillage, and No. 8 to other
necessary details of cultivation. In No- 9 is found a saying, often
repeated, illustrating the necessity for personal direction to agricul-
ture, if success is to be attained, and lastly one comes to tell how,
o long as unoceupied land remfains, it i& idle for any one to plead
poverty. S

No. 11 may be a warning to all to lead a good life, but then follow
praises of the art of agriculture; No. 12 being a verse from the Nalvali
of Auvaiyar ; Nos. 14, 16, 19 are from her pcem Kondraivéndan; and
No. 26 an extract from the benediction pronounced by her at the
coronation of king Chola. No. 15 is taken from a stanza by the poet
Kambar in praise of agriculture; the stanza being as follows:

Qevgmrer apsovrd aflerm@E et » &2%caT § il

& i ou Q)7 Ve T (K (LP (LpeU T i st slvsasanL_&Qa

QarensQausinaTaTai saE@L-ouor(pn Garapeauer@un

Y sare @oeribiigrenn wri 2 enrsasevewewr@r?

¢ Hiven students of the Vedas and in other branches of knowledge
must wait at the door of the husbandman. The prosperity of the
subjects of powerful kings depends on the ploughshare. 8o, who can
desoribe the importance of the agriculturist? > ‘The poem contains 69
more stanzas on the same subject. No. 43 is from the ¢ Vetrivérkai’
of Virarama Pandyan, king of Madura.
1. a;bpsirgu(?m/h_%z‘srm G VELD S @)
supB P Cosim. ,
Howe’cr they roam, the world must follow still the plougher’s
team ;. )
Though toilsome, culture of the ground as noblest toil esteem.
2. &@@M@@&ﬁ',ﬁnmﬁ & T @0 GIT (P
Qsupaurens QueerLd Qurm &S,
The ploughers are the linch-pin of the world ; they bear
Them up who other works perform, too weak its toils to share.
3. L@Q@ﬁ@@;/rbbeun@f our gheur i b Hb) pevevntd
G);sfr@g/afw@ Qe Geroviieur,
Who ploughing eat their food, they truly live; _
The-rest to cthers bend subservient, eating what they give.
4, u@eL_Hpeib 5 BIEHEL—& & D& T & Lt
TEO@HE L B Lpeveur, *
O’er many a land they’ll seg their monarch reign,
Whose fields are shaded by the waving grain,

1a
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5. @Qrawr Ariwris Qarest Laui
sreurg &G STestTon e WeT, § o
Thev nothing ask from others, but to askers give, .
VVhZ raise vv%th their own hands the food on which they live,
6. e waepi e &bint_ o D et evev
e enpeu Gre_w 9 QLA Lmié@ E%v, .
For those who've left what all men love no place is found,
When they with folded hands remain who till the ground.

7. Qarig iy ap® &°0Fma)eor&E D .
¢9L9.'67®'$®62/Lb Qareorl—m& FrevliiEin,
Reduce your soil to that dry state, when ounce is quarter ounce’s
weight ;
Without one handful of manure, abundant crops you thus secure,

8. @:fﬁg//zss&r@ Qama@sev s 19
ot fl epimesT D FATETLILY.
To cast manure is better than to plough ;
Weed well ; to guard is more than watering now-
9, Qsowearer&pey mﬁ@azgmﬁ@)i Ljevs
- Beeref grig al@w,
When master from the field aloof hath stood,
Then land will sulk, like wife in angry mood.
10. @a@werpans @HLILITED T &S T Gof]
eflaw@besT & 56v6v Teoer BHLD.
The earth, that kindly dame, will laugh to see,
Men seated idle pleading poverty.
11, g e yorour@uiil reibd, ytledér arg Lyesor el
weurerserEQ@s.
However deeply one ploughs and whatever trouble one takes,
still it is only the good and righteous that get good crops.

12. gpmasenriber inrapwrs S,

& D I seur hayd &dapweT@m Qubm, -

apapSeT@ eur tpeu & 56 &m 1196w sssor .17

uap oG Qeau(®mpiLiantlés.

The trees on the banks of a river will fall, and the longstanding
prosperity of persons which has attracted the notice of kings
will come to an end; but nothing is equal to living by agri-
culture, every other profession having some drawback.

18. o 8CGe wifey appCauyep.

Even though you go on losing, never give up ploughing.
14. Cufs@eaweud Carenpr_rg,

The wealth of the plough is unfailing,
16. poyerar cravawrn e qararslvssani_uGe,

All learned men must wait at the gate of the ploughman,
18. Q@sryporesr semald ey poreavial g

Living by tillage is more pleasant than living by service.
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17. ulSerri8L @ ureugengs O smée.
‘ Wash away your sins by growing crops.
18. weavrlspigri Quensrbpisri.
, Those who despise the plough forege all blessings.
19 LoriCsyer aemrslsa.
If you wish to live well, take to ploughing.
20. ars_Bgrev QuirmL é@ib,
A man’s influence continues only so-long as his plough keeps
“working. '
21, weordeor mo9@) Guib, Wesresrar BLDIY @) SULD K aorQLimamesr.
He who depends upon land or upon-a king will not wait in vain.
22. @ Ppurgbseved &% Qey wir@ib.
Agriculture is the only imperishable wealth.
28. Qasreplf 85 By Qsreami. @y ssowaw GFevead,
Wealth acquired by agriculture is real weslth,
24, @yamp Grevea .
Ag the cultivators improve in condition, the yield of paddy
increases.™ - . '
25 By sseTh QFupssTer G SEeLD Q& Ha@ip.,
The prosperity of the ryots is the prosperity of the State,
26. @9 2 wr apy 2 _wiTHLD. '
If the ryot prospers, the king will prosper.
27. QFuRsrly sréwm@aryw arriy sz Holsrew.
The goad which guides the ploughing bullocks protects the king.
28. @Y-SseT@Ww FeHTESETID.

Husbandry is the independent calling ; or,
The wealth of kings is but the wealth of husbandmen.

909 (a)'q_u_nrma:@@, apgwrerase).
A cultivator may be compared to a crowned head.
30. o welerlEmbs eor @ulevle,
"~ There is no ococupation more profitable than agriculture.
81. sfevgrw@uwr reveirsGom,
A griculture is like alchemy. -
32. RuiQeussger Quridser & SearGeeveur, Fewr@sriliud
aiQausger gorsmslow Qenruemb Coerear@r, ‘
In the battle field of a king with chariots some will win and
others will be defeated while in the threshing floor of a farmer
even a beggar will get plenty.

* This may also be read conversely ; vie:, as the yield of paddy inocreases, the
condition of the ounltivaters improves.
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in Nos, 83 and onwards the uncertainty of husbandry is describe@,
and the fact that, if reckoned by account, too often it shows loss is
pointed out; still, though the profit be small, all are encouraged to
adhere to agriculture, No. 36 alluding toan interview between a ruined
ryot and a ‘sky-clad’ Jain image. As is shown in No. 50, the ryot
must see to things for himself, even to making the field his bed whilst,
as the previous sayinge show, success will also demand muech labour.
Then follow a number of further sayings to show the importance of
personal care and attention.

38. e qpsever Qs Sevlov,
Alcultivator never comes to ruin.
34. sereorifseh 2 (pafeflevo.
Agriculture brings in no mors than bread.
8D, u@ms8FQFy ub Lr guaperere gy d@L LEhFH W, .
man who has a cotton crop or milch cows will never be in
want.
36. uga ar@ause’ L wrapd CsrHQwer, o Sgldor ari
- emeags Qareisorapid Csrompds ?
Possessed of ten yoke of oxen I lost the ploughshare ; how many
yoke did you possess before you lost your waisteloth ?
87. e qpsasr smrd@LLTigETew o 1péE NEhFT 5.

If the ploughman count the cost, not even a quarter of a measure
will be left.

38. e @@ peverr seTEa@ELILTT TRy o poy@ar auh DepFT,
~ If a ploughman count the cost, not even his goad will remain.
39. eawmfilurt @y sserdems amren@suri Gesrerr

oW, A
Accounts may be kept in household matters, but not in
husbandry.
40. oraranfld@siong Q&L @ oravor goyaw@F g Geererr
€vor LD, :

Keeping accounts 18 possible in trade, but not in agriculture.
4]l. QrL Qi@ Qaerrarreny Omerlivens.,
Parsimony is an inveterate enemy to agriculture.
42, efensps e La&LuL L reuh Qeucrerraninenw 9L rQ s,
Though the outturn only equals the seed sown, do not give up
cultivation,
48, Y S & ecor 19 (56 ST LD 2_ap &Q&mesriy o5,
Though you be weeping, be always ploughing,
44, L@@m#éaép@ ©_ (1 ST GG GooT 6V,
To live by tillage befits the agriculturist.
45. @rrg@ism Qrulard, owtbewr fé@ 2 tnay@are,
- Assceptre is to a king, so is the goad to a husbandman,
46. Qoverradrenw evévevrasranin, |

Agriculture depends upon strength,



47.

48.

49.

50.

bl.

52.
" 'Wet land requires double the supervision of dry land.

63.

b4.

5b.

56.

67.

58.

59.

60,

61.

62.
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Qavererranw@uéverrid auevevrasranwuwr@as,

Buccess in agriculture depends npon strength.

v g gas@Ser Ludam.

Crop (is obtained) after ten (kinds of labour),

eweovpw HFEGev grafluw o eorL_mb,

Labour on the field produces grain.

uri@u glvaranf emessQar LersGuwgen s,

The field ridge is the pillow ; and the straw, the cotton mattress
(of the ryot).

srQarm §Qraub, _ .

Personal supervision leads to good watering (of the field).

(BESTY LUTTSSTD LEHaeE ; QUHEST® LINT S5V ECHDF,

urnr/rGi",asQa;LLl._@ i, ar@pRsla L & &Barr, Qasarr@s
Qs g a6,

A crop is lost for want of supervision, a horse for want of riding
and a debt for want of asking. _ -

2_paleir ) eer Quifianle 2 e weell(hbsesTd,

No calling is so profitable as agriculture, if the owner personally
supervises it. | _
o p@perefe swmiedl’ @UGUr@)® < wEE peTeflew Hor
QsL_Qeuaori_mib, _ |
An agriculturist absent from his village at the season for plough-
ing need not collect labourers at the time of harvest.

o @y snvg Ha saran AIQUIE)V I DTN~ srevg Hev
g peaurer @z Ceaerimib, ' .

If you go abroad during the ploughing season, you need not look
for a sickle at harvest. A

st goflowars @asrarrenipid sresr o_pr s Bevaptd s,

Husbandry not carried by one’s own men, and a field not plough-
ed by its owner, go to waste.

&STIBENLIS S B @HE &TWLIGT LD,

Even if you go round a waste land, you will surely get some
orop.

gruplrrs Gmpsrsfs. .

Visit your fields morning and evening. .

o _emt_weuest Lrarids gaswr ?

Wijll crops uncared for by the owner prosper ?

sr@Qarssaugib s5@sfl &1 ssa b LIGUEBT GHL_G T 63T,

The cultivator who constantly watches his field and a hanger-on
at a kacherri never go unrewarded.

m@rﬂév 2 (Lp & EU6sT @aL.L_re, @) 7 ewor QGLieser &L_19 ST Q6T
Q&L _L_resr, . .

To cultivate in two different villages or to marry two wives will
lead to ruin.
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The next thirty sayings or so refer to-several miscellaneous matters
of agricﬁltural inzerezt. Nos. 63-65 allude to conditions which have
almost passed away, the last especially to the system of dividing the

roduce between the State and the ryot on the estimate of an inspector.

Nos. 75 and 76, the system of cultivating on eGram is that where the
rent is paid by the actual cultivator by a share of the Produce. In
Nos. 77 and 78, the evils of the joint proprietorship which 1s 80 common
are alluded to, and in No. 79 the danger of getting into debt. In
Nos. 80 to 85 the particular qualifications of different castes for agri-
vulture are referred to. The Vellalars are hereditary agriculturists,
the Vaisyas, the commercial or trading castes, who usually hold
thems:lves superior to Sudras such as the Vellalars. Taken with the
sayings that precede, the allusion in Nos. 82 and 83 to the unfittedness
of the Brahmin to agriculture is clear. As to No. 84, it may be noted
that the Pariah is so often in debt, that he rarely brings the crop to his
own house.-

63. 575@m@ uemss sy sor Qar @G rEb,

. Ryots who inour the displeasure of the king will come to. ruin.
64, wyyday greer rQafss Srriob Q/ABLSD S Bl
, b, ‘

A village too often visited by the king will not prosper.
65, @arevlavdars srurad yeref&sr st aooorah@o.
The fortunes of the cultivator are in the eyes of the harvest
estimator.
66, 2.ppap o gpsever eorfler Quilweussr.
The greatest man in a village is he who ploughs the whole of his
~ holding (or his land thoroughly). ‘ ,
67. diggw amb @més @ D PLILISIT, :
He is miserable who possessing seed and a plough is yet poor.
68. urdisr Ulfipsgrear @riusr Quesriy pbsTeT,
A hasty man will lose his crops, and a beggar, his wife,
69, Crppapsso FflLy Qraapss Do Qz@mly.
Be cheerful while ploughing, but be severe at harvest.
10. ubrey Ly de els%ar Yyor seri_ e orisgr, :
The master cheats the ooolie of his wages ; the coolie, the master,
" by loitering. - )
71. Cuepis &S dmiiyb 88 gri @a:eiranrmmu,u.b. 4
A town is well suited for living in, and a village for farming in.
72. @aouri aa.@l_ﬂe'vaauutr, 2_apeuia@ Bevaplleawr ? .
Will the learned ever lack a town to find their living in, or a
farmer a field to cultivate P )
18. Qsrifer @avevrsasr Csri i b Qai,
Let the man without work keep a garden. )
4. Oﬁ’“;'-é“””‘ﬁ@”'bbﬂ,’ & D L Q9-Ssrev Qu ru9,a';_.g1. ‘
Au the prospects of a gardener are destroyed by a gale of wind.
75. eawrsQur GarsQur SY-wrereussr @uyQu96ir & 1 B apL_er,

Givi?hgi l?nd on tdram is a cause of disgust; the renter is always
a thief,



76.

7.

78.
79.

- 80.
81.
82.
83.

84.
86.
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@emafar@aurmb Q&r®@ s seu gb ‘a;@gannru'a Q&n@jﬁéi
b st GQ & pwmt’1_mesr.

He who pays varam by purchasing grain and he who eultivates
for vadram will not prosper.

@fmréas_L'_Ln'@ng Blovdean L mar s,

Joint proprietorship of land is undesirable, though relations can
be permitted to live together.

@fy,ug@/%gjumi' G L QR @i,

Joint tenancy of land is like the joint occupation of a house.

GLereurm@ LA _evgyh wrih a4 s augubd
SRETT 4V,

He who cultivates his land by borrowing resembles a man that
lets go his hold of the tree he is climbing.

QuAs@Eent _wevssr Qeuerer rer@enr,

A Vellalan is a proper husbandman.

afwuiselien, yepeuGwi SQrapL_ib.

Of the Vaisyas, the agriculturists are superior.

Q&L g &@ib @amrrn‘m’or@més@m @meTwliIms,

The merchant has a natural aversion to agriculture.
@enplii . pridiureuh GuwlsGsTL QU LTT&ETeT.

.BEven when a Brahman becomes poor, he will not touch the

plough.
vrilrumrs e el Qe urfeye,
A Brahman’s husbandry is uncared for.
vanpwsst LAL@ LpBrsv@in g fevle,
The harvest of a Pariah never reaches home.

Another group foilows, in which the advantages of enclosing land
are clearly shown, although fencing is but little practised over the
greater part of the country. The comparison of unfenced land with
tillage carried on with only a single pair of cattle is very forecible.
No. 856 should also be referred to on this subject. -

86.
87.

88.
89.
90.

KoL g garssr &TL et Liri Guoul S geusst DTl enL LT,

Look at the fenced land and the well-pastured cattle.

Qadflenau g mé arliiurpms &awapd Hlomeiss -

g eurenflueuh Ffluae. . | .

Young plants not protected by a fence and an oilmonger not
working his mill cannct thrive.

sri oL el s S5 sFa Il ..

Sow the field and shut up the gaps in the fence.

Qeuefl Llenr Quilitsres ed%revg eriiug. ?

If the”hedge consume the orop, how is the harvest to be obtained P

siblesrid” gbeonsars@ Seael LS en rasma@Eth,

A hedge protects a crop as man’s kin asgists him,
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91. @rerant_. &r@ srELnevey eQri e pay a__bna/msi)w’. ‘
Partially fenced land is no land; tillage with a single pair of
bullocks is no tillage.
92. wenr_nlevevr&stGid S@L9&vevr arRLb.
An unenclosed field and bullocks ploughing without rest are
alike.
98. LG9 AL. @ Cadlsr__rGs.
Do not fence after sowing.
94. devriugaper Geuell gyent_,

Fence before you sow.

From No. 95 onwards, the qnalities and characters of land are
shown, and advice as to the selection of land is given. Too generally,
the ryots’ holding is much broken up, but that it should be situated in
one block is considered most desirable. The sayings, Nos. 98 to 102,
taken together with Nos, 86 to 94, preach the doctrine of consolidation
and enclosure. Then follow referemces to the desirability of his land -
being near the residence of the ryot, which is practically always in the
village, though such fields are liable to pilfering, and to be ¢ overlooked ’.
Low-lying land by the river-side is liable to damage, but still it is most
valuable— Pide Nos. 110 to 113, " ‘

The wet-land next alluded to is nfore particularly the irrigated
paddy fields, and is compared generally with the dry-land on which the
-erops are dependent on the falling rain. The former is valuable if old,
the latter if fresh ; the former costs much in preparation and is usually
more or less manured ; the latter gets but little manure, and is valuable
only when newly broken. Near a hill, the washings thereof will be
spread over the land below, so too wet-land near the sluices of a tank is
usually best off for water-supply ; see Nos. 119 to 13. Then follow a
number of sayings showing what may be learnt as to the quality of land
from its herbage and as to the qualities of different sorts of soil.

95. Garer 9 wa@Hb 1y B9 maesr.o,
Children may increase, but the land will not expand.
96. Qurerdeor a9 g o8 & et ey LnaorenTomnou S 5 & & eT Y,
Bell your gold to meet the necessaries of life; but retain your
land that you may live, '
7. Aevswgsre «9%ruyib,
Good soil yields a good crop.
98. ymenflwres gub @urarer Qoasb mevib,
Becure land in one block even though it be bad.
99. yeremswure s veh Gar,
Even dry land is of value if it be in one block."
100. sFFBownre) ain asQ@sisans,
Even though it is inferior land, it should be in one block.
101. o pejwb sBlFD1grref_ & Do,
Whether cultivated or waste, the land should be in one block.



102.

- 103.

104.

106.

106.

107.

108.
109.
110.

111.

112.

113.
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a_m@/r O Lievor gmpr LD /s QUIT I LDGSOT GEILD ZET G,
A bride of the same village and land in another village are bad.
e g8 75Eer Gorlerun eerQ@rrrg B e gugheF.

A ﬁel&i close to a village and a sqn born under Utfara * are alike
good, i '

DES S rﬁa)'m_rr@gyu'a ena@uwevanay,
Though of inferior quality, the field should be near (the village).

a:yS)C?u.unrﬁfgn_'zqemb, s1Qarrg iy, Gu_ QL rrsel
yevib, eenQ@rmr g gilityevth, @eneuser merpil 692,

A field by the wayside land near alarge well, that adjoining high
ground, and that near the village will yield well.

earQurmrih sipesfl 2_Lhib ewd S S HQ & 60T,

The field close to the village site will always suffer from the evil
eye. B

pori @IS Qarevdmw o 1psaeudE LST @,

The cultivator of a field close to a village loses its produce (by
pilferers). ’

Qarewwiin®Q@rr Qasrerler i@ s,

"The ¢rop in backyards is crop for thieves.
i Qurrid speafl meaudasodessEC s,

The field by the roadside will be worth only the straw.
2He0 pu® S san e & T LIGH & S (@19 4LD AP&HT SV &S
urT S

A field close to a river and a man who has offended his ruler will
not prosper.

o8mrgle g @Fwub gl esfrgBAew @0k
Qe &oruyib,

By the river one sey t and a son (born) in Hasta + (are alike).

Qaucrer @owr @) euid LIGTaTLD LITK &5 Qi Qe

Select low land for cultivation even though it be liable to flooding.

Qeverer@n Guir@) auid veren @ a9 2T uyib,

~ Though liable to flooding, the low land will be productive.

114.

115, &»

116.

sT@@euL 19 BEHENEF LI 60T &Y wnQatiy emeus@arev Qur®.
Clear the jungle and convert it into wet land : tie up your cattle
and feed themjwith straw.

GETY LIGHE @) (HEFTC BEHEOF,

Dry-land yields one crop, wet-land two (in a year).
zr/fgsu@u'auzg.au_ur, ws@panFaapbLg Gui.

Is it & king’s income or income from wet-land that is greater ?

» Uttara = The star which governs the period from about the middle of Septemter—
see below.
+ Bey = A piece of land; in Madurn said to measure about 23-5 aeres.

$ Hasta = The etar governing the period following Uttara.
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117. Guafllefsfous QarerLeasr Qs i reér Gy Qe
"l Al L eustr Q&L mesr, . ' .
H;J who marries a flirt and he who cultivates high ground will be
ruined. )
118. yepersid s yBs serepFIp LIPS,
New dry-land and old wet-land (are good ).
119. wlawy yehrens TR BEHEF, .
Wet-land near the sluice, dry-land near the hill
120, wlowiy QaLt reub wasy QSL_TI. ‘
Though land near the hill may become waste, that near the sluice
» will not.
121. wssn. LT T @) gt D8NILg. LIT DT & &
Though land close to the sluice may become waste, that at the foot
‘ of the hill will not, »
122. sebr_wenr_ Licrerg md@ apso weL. @@ sevib, o
A high field close to the main sluice is superior to a low field irri-
: gated by a minor sluice. .
128, sevr Qury pre; Aagasgw, soruy Guil@ Hew
erefier,

High ground near the tank-bund is better than the low grouud
at the end of the channel.

124. gewruphu seredFuyDd oy orEL DAL LyghemFuLh mavib.
Wet-land in which arai * grows and :dry-land in which Aaréali t
. grows are good.
125. sreflvmariens s@An@arelerd. ) .
The soil in which karandes + grows is the best, and that in which
kolinyi § grows is middling.
128. gerriisdu sesens YEESp AU Qe @srenrupHu
sliFev, ]
Wet-land on which arai grows, the red gravelly soil on which

hariali grows, and black-cotton soil on which korai Il grows
(are the best of,their kind).

127, arenfiQ@ g1y b afladw G50,
Though but a kani 9 choose karssal **

128. afleew Aavs Qav &r&E@HWD FILD,

. Karisal (Black soil)’ will congerve moisture.
129, 66?1‘6119@61169@11_/@61169, sflaew BB Aeuid,

. Kalli 1 makes the best fence karssal is the best of soils.
130, #rRafiCu rraw srefiGu Erib,
Bavari is the best tune and Kaveri land is the most fertile.

*® Arai = Marailea guadrifolia. Korai == QOyperus duldosus, or nuts
t Hariali = Opmodon daotylm{. ! | ' ggraas. . ’
3 Karandai = Spharanthus Indicus. % Kani == An area of about 1} acres,
§ Kolinji = Tephrosia purpurea, ** Rarisal == black.-cotton soil.

or wild indigo.

‘4t Ralli = Buphordia tirucalli . anti i i
inferior fones ae ot ot oe;’::afn;l?r E. antiguorum, or the milk hedge } it mukes a very



131.

182.

188.

184.

185.

136.
187.

138.
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mswrgy@g aurptgaugyllole wvearepepws s agy
Aevle,

No one thrives by tilling sandy soil, and no one is ruined by
ploughing good soil. '

sov gu Srerr sarQrL e_qp, Qerevalrorrgaeiic Quw Ques,

Plough only the land which is free from stones and have dealings
only with the man who keeps his word.

e 2 (1D 56U 6BT %Ga'vrl__irs%r, LDGSOT 6V (1P B OUEST LDITEST L 65T,

He who tills Alar * will reign ; he who tills sandy land will go
to ruin,

serenr w9 Qs eugyid Qevlw, wawrlew B eTpES
evgnith @)evlev.,

No one was ever ruined by trusting Kalar 1 and nobody ever
profited by trusting in a sandy soil.

2 aui BowgRefl L dlenruyh swll R Qeearm Qo laruh
@) T eoTL_TID LISHpLD,

Seed sown in saltish soil is as uncertain as the life of a’soldier in a
battle field. )

sori Bowvgomgs o pr@s s@uwuent_iGow Curer@s,
Do not plough %alar nor go into the battle field.

soTTQ&L. (Aresrenl_ LS5,
Apply perandas + to reclaim salt land.

o ert_ant_ wrpBr Qauliuih 1er @) &,

~ Apply margosa cake to remove the alkalinity of the soil.

139.

140.

141.

142,

143.

seri apdés Cauliusgenp,
Margosa % leaves will improve salt land.

Qybr UT&SWD Fur T ES L, Lred UTERwb UGy T
9 %t g 3.

By the grace of Goddess, samba paddy was obtained. Due to the
ill-luck of a sinner, only chaff was obtained, i.e., the crop was

chai?y.

<yf1& eresr 2y gerofiiamiiiurmfeade, 28 erarg e
wiriCiur apllevay,

Tt is not necessary to handle rice to find it out or to blow off husk
to know that it is so. : .

YAQIIE D, 2 (pEOLITET LI &b 2 _eworlm P
No enmity exists between different varieties of rices, even so no
enmity lasts between the wife and the husband.

PG &Huph o e T@)®, ydsrer @ Qe @ur ?

- If one has rice and curry, one will, not care to go to his sister’s

house for food.

* Alar and kalar — Soils containing an excess of alkaline salts.
+ Perandai — Vitie quadrangularis.
1. Margosa = Mjelia asadirachia,
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144. georent— smeloow @ewpSsrey, EFrbLTET Qalavanw s
& DUILITETT, . . . .
Cut the wages of coolies. - The coolies will curtail their wqu,
145, geoQure Sep 8@ (seopsa), Yy w@Burey Qa@rr
., ppmB@Lire somib apflurne erpsSamuli, ‘
May you prosper just like the banyan going on developini aerial
roots, remain steady like the harialli root and flourish with
relatives just like the bamboo which goes on multiplying.
146. 42086 srewew Q@, ew@pbsi. s @6, srGOsL
‘ PG, eLpetT 25 O &L apsefleanw (CIP,E&J‘UGIDUJ) 9@,
To ruin a river, plant reeds in it, to spoil a village bring in
people wearing sacred threads, to destroy a forest let in goats
~in it and to ruin all these, put in a ¢ Mudali ’.
147. gwany dCauyb smply Qsafle@uuh anssLb.
People experience trouble both at the time a river begins to flow
low and at the point of a famine’s disappearance.
148. 95890 a9%r@p g, wewrd@o HspB0s.
A river’s produce is lost in the sand.
149, g5 A0 earr® 5, wardCa FahE ».
The spring in a river percolates in the sand.
150, G DLG@ LT LTSt @swrwr P Qerpms@E Lw b
sris sfwur P
Are on-lookers of any help toa river ? Are coconuts merely
kept in a bag of any use in the food ?
151, geor s 8o Gpia gyt et wrie_ Quidsrwe olw
eurflwrins QureyQu ?
A shepherd should not wander without grazing his sheep' and
cattle.
152, e g@rr_g@o ey Qorsw wid, saierrldGev @5 Beaplb,
A son born in the Utharada Nakshatram is as good as a field in
the vicinity of the village.

158. 2 %reu Qub, yewLibewipuyb, @uird TAHFILD, &P (HEY. S
Wi 2y 2wk @pesr,
A single man is plodding his way lonely with his bullock of bur-
then in a miry pathway and during a continuous rain.

164. Bevg Br@hs@rs aaflyb, GosH r&E5E6E @amrapLd,
The quality of fruits depends upon the nature of the soil, even so
the character of a man, upon the family to which he belongs.

155, Braw Qumms&Euw DO I & 5 5 (1F..
Live in a village where there is water convenience.
156. Afleoawrsrl), Aaeleowar apH DD,
A water-less tract is just like a courtyard without moonlight,
157, Geaur Aermpev wrb B p@d. Swrurrib Berme Q&L
S pumest, )
If the root of a tree i it wi
will be sta,b%lle ;‘g&i;sifs ﬁznfﬁ;itn:‘;lsupiﬁ;gg.g *nd the merchant
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THE WEATHER AND THE SEASONGE,

As a general introduction to this gection, a further group of couplets
from the Kural of Tiruvalluvar (Pope’s Edition) are given ; and in
various ways show the overpowering dependence of agriculture on the
rainfall. - The uncertainty of this is illustrated by the two following
sayings, Nos. 168 and 169 whilst again in those which follow, the
value of rain isreiterated. Then, at No. 180, some sayings showing" the
characteristics desired in the rainfall, and what is undesirable. No. 185
ghould be compared with Nos. 231, 368, 369. After this, from No. 186
onward, come a number of popular beliefs as to what various natural
phenomena foretell in_respect to the rainfall, The rainbow is shown
to generally foretell rain, but if one appear during the earlier months
of the year, or if one appear in the east during the four months of the
south-west monsoon, disaster is to be looked for, whilst if any at all
appears during Ani (June—July) drought in the following months
is to be expected. No. 184 amplifies and enforces that preceding it.
No. 199, appears in some senses to be contradicted by those immedi-
ately following, Nos, 200 and 201 may be compared with—

¢ Red at morning, shepherd’s warning ;

Red at night, shepherd’s delight.”

~ Following the above are a number of sayings based apparently
on observed facts ; the point, however, of No. 204, in so far as the asses
are concerned, is not clear. No. 212 is a piece of very apposite advice,
Nos. 214 and 215 are complementary one to .the other and may be

studied in connection with Nos. 238 to 252 below relating to thunder,
and what it tells.

158, auraflsrgevstd aipEE ewIHETD
65T ﬂ@g@m@ymr,@u”,@@.
The world its course maintains through life that rain unfailing
gives ; . }
Thus rain is known the true ambrosial food of all that lives.

159, gl:.'}urrdré;@,é,g@umu SIOLITES &
SITE &S ST STre_Lhen LD,
The!rain makes pleasant food for eaters Tise ;
As food itself, thirst quenching draught supplies,

160, &9 eworevoflesT ay QumiinQesr e9AS reduw spevass
&/ GooT GEof1 65T oL HobUI&, |
If clouds, that promised rain, deceive, and in the sky remain,
Famine, sore torment, stalks over earth’s|vast ocean-girdled plain.

161, efaupr <yrapevi Ly GeussT gL
" eurfeuerm@esT AEsTe.
If clouds their wealth of waters fail onjearth to pour,
The ploughers plough withloxen's sturdy teamjno more.

162. Qas@riugre B Q&L L Ti&EsF erraurds wpmals

‘ QueLiusre. Gueernanp.
"ig rain works all : it ruin spreads, then timely aid supplies ;
As, in the happy days before, it bids the ruined rise,
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168.
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a9 &9 p gredl e Qe evevm sitin o p B
UL 5 0% Sreorufl g,
If from the clouds no drops of rain are shed,
Tis rare to see green herb lift up its head.

QR Bl U BTG IT @LDE6T LUl

B9 8@ PNl srearevarsr&aly er.

If clouds restrain their gifts and grant no rain,

The treasures fail in ocean’s wide domain,
EpLQurT@ & teor QFevanr Heun sTih

e pE@HBwev aurQ@eyis@Hlerd,

If heaven grow dry, with feast, and offering never more
Will men on earth the heavenly ones adore.
SraTbgeaunlrear @ $B&redw gyeysih

eresTh eupm &ro gatiesr,

If heaven!its watery treasures ceases to dispense,

Through the wide world cease gifts, and deeds of penitence.
Biflest peiowr gewQ EeflesTw miwim i S@ib

eurefissr pepowr @srapéE

When water fails, functions of nature cease, you say.

Thus when rain fails no men can walk in ‘ duty’s ordered way.’

- wepLCupid  SorZruCuand warr@saaéEs O

Wi,
Even Mahideva does not know when it will rain or when child-
birth will takeplace.

169. weoyp Gtz s 800 wr@Qwibsadr & 8%,

170,
171;
172.
173.
174.

175.

176

Nobody knows where it will rain and nobody can say wherea
cattle will graze.

wrfweve s erfwulay,

Nothing can be done without rain.

eureTw@urSuQeagmid 1yh &% rwQey gmyth,

The clouds should rain that the earth may produce,

el @orGQuriggrey waevor@uUimiid@ELh,

If the sky fail, the earth will fail.

T 687 G & (1B & 1 (1 6T @5 & (Bl @b

If the sky fail, charity will fail. ,

WreTn urt gg5Farwns@ wapQuiis serer eV BTG,

The day_when it rains is a 'good day for rain-fed tracts.

DGO LD (NS B T E50) 5 L9 BLD BTUNSE ST e Bi9ar Sy uyih
(IQ@)’{?QLUIT.@).

The crop that is not rained on and the child that does not see its
mother’s face (will not live).

Bdtrﬂ%vguuliayé Qe @b  wenpQuiis g OF TR 2 V1,
124 .
No man has been ruined by begetting childern or by rainfall.
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177. @LDE@&'@&"H;%,GITG.D ST &er fﬁbpﬁv/r@u'z.
1f the clouds disperse, the crops will suffer.
178. MGDAD&.Q@GDF;S@&@ @aﬁﬂ',@mj} wrﬁmarugeimvn';sgé,@
uTWw gy &eLb,
‘A rainﬁess (or cloudless) day is cold and a dowryless pride brags
much, _
179. G)u@wmbgﬁ@/sﬁmf &eflrm g,
Heavy rain is not attended with cold.
180. wreqpewwrfl  GQuidgre  aplQurasbelerub, DTELD
U, wrflQuiibgre @mQuirah e@ruud, apesT pOIE S
EL Qargpord] Quibbsgre gur@uiran o %rub,
If it rains thrice a month, three crops can be raised ; if it rains

once a month, double crops can be raised ; and if it rains once
a quarter, a single erop can be raised.

181, wraw apborA,
Rain thrice a month is desirable.
182. 6197!_'@@9!_'@1._'1@%/@@;0 oam pud ewin, A _roev@uuis
DN euTesTiD BEYOV G,
A continuous drizzle is preferable to heavy rain at intervals.
183. srewdse Quiurgwspuynd Crrwldts 2 &TE@)S
24T g LD (a-'/ﬁ).
Unseasonable rain is like untimely food.
184. 9L rgwerp@uugre uL rgr® L Qeaeor G,
Incessant rain is a nuisance.
185. wp»asasrsso ByEuGUeT @/Lb LuF8,
A drizzle is conducive to insect pests.
186. wsewe L b Ls@bep. ’
A large halo round the sun foretells rain during the day time.
187. flwar@arL_enr_ &g TLOLD & K@D,
A halo round the sun forebodes famine.
188. w5sQ8psm yAsTlwCwLHS Qaerr@Rurlire @rrs
D&% LD 6U (T LD, —
If a rainbow appears in the east in the evening or in the west in
the morning, it will rain.
189. wrflogps & adev guhQuir L_mov, aiflsH&s wenp@or
wfLn,
A ra,l;-rllbow in the east foretells rain enough to breach the tank.
190. Guweovslavaiever & ibsevinamp.
A rainbow in the west indicates rain in the east.
191. Q&bﬁ?@)@?@bgﬂ Quev 52w GaveTerib,
A rainbow in the east indicates floods in the west.
192. &L s8Ce Rerr@Quirt L ro swdQ@e &upens@uuyib,

1 there be a rainbow in Kudam *, asses will graze on the kambui.

= Kudam = Aquarios ; the period referred to is February—March—vide Calendar
below. . .
4+ Eambn = Pennisetum typhoideum ; assgs are never provided with any fodder.

P
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194.

195.

196.
197.
198.
199.

200.

201.
' 902.
203.

204,

205.

206. <
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oofl e 75 B s ooy sefde @orloslsr
-&g&r #ﬁ@f’urrmﬁwnw(?w r@ede 20Qarer, sreflu
ve Gs@spsralw,

If a rainbow appears in the east during Ani* or Adi* hasten to
 gell your cattle and purchase sheep. It is also time to store up
grain. o
cweeliGey Sips@alen LeTi-Te LIGHFLpesr @
%Z-rfiﬁnbow a,ppea,rs&?n?he eag in Adi and Avani, there will be
famine. A ‘
%m‘? %q_zﬁé: g7 Oraarits Gsrwdle Qars@@ur
Crrev sbGCw sapens Gy,
If » rainbow is seen in the evening of any Tuesday in Ani or
Adi, asees will graze on the kambu.
gefinr g Qarr@Rurlme G SSDT SO LD DILDD S,
A rainbow in Ani forebodes dronght in the next month.
yre L r@de D@L ey 2 eworeu s anQ@uir@Eb,
A rainbow in Purattasi * forebodes a scarcity of food.
sar Sl elew@urit e QFTeTaTLIg- D,
If a rainbow appears in Swati { rain will certainly fall.
sreQaibwreTh ares S auh e pidard.
A red sky in the morning (even in the rainy season) foretells
failure of rain.
geval & @FDWTETLD QGILLDED P& EpeRTd, I BEE
Q@&FLDIDTESTLD Y (ST LD LDED LD @)eviav.
A red sky in the morning foretells heavy rain; in the evening,
absence of rain. *

srlvg@abinrerd G awmifl,

A red sky in the morning betokens early rain.

&1 &Qaevaurerd &l g @U@ LD,

1f the morning sky be red, it will rain in the ocean.

2825 eFireard yIQ@ur@s wanp.,

Red clouds at sunset foretell instant rain.

ar% QurL_qpth Sepeds uTEPL_UED LDTC Q@ @etT 0 SULD
tne (pudev ey . ‘

The morning cloud, the gathering together of asses and a
southerly breeze in the evening are signs of no rain.

LILDD @i ST 5D SuLh LDHLOED Lp & &Ll TETLD,
Clouds and drizzling foretell heavy rain.
QeureTih sEHERE YLCurGs wep,

If the sky becomes dark near the horizon, there will be instant
rain.

* Ani, Adi, Avani, Parattasi are the Tamil months ronni
for Car ia Adi, Avani, mil months ronning from Jane to October,

%+ Bwati==The period governed by this star (about the second half of Osctober).
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207. &pwresrid 5@6&56&5@,@11 wenpQu,
If }:hﬁ sky darkens with clouds in the east, the desired rain will
.1all.
208. gsrwn evor G srefl & Bt grey 2@ gsrHQ@rLimey 1LED LD

If the sky is uneven with clouds as the bed of a river, there will
be immediate rain. ’

209. wrfl g Qe arfl e _d@sd,
If it be cloudy in the north-east, there will be breaches in the
tankbunds. _
210. wrfl aplalev wenparssT DeOWEE WL Fewrid,
Dark clouds gathering in the north-east (during the north-east
monsoon) foretell early rain, 4
211, @QgrE5@mdssre G s & ey 49 é @b,
If the south gets clear, there will be famine.
212, sqovupd yliewudssrl L9 OmEsSn an sarw el g &a
a?®.
If the clouds disperse (in the rainy season), lend your stored
seeds at interest.
218. %qéa@wbﬂﬁgsfré} tenip @en o 5 @uih,
1f the clouds disperse in Adi, rain decr ases.
214. arlew 2 Jugub 56 EsallGaidd euib orlew  Guwaapd e
safléy o o,
Thunder in the morning, a hot sun at noon, and clouds in the
evening are fore-runners of rain,
215, a1l Quasapw s@bgal Qenid gith nrdew 2 1Sy  LDENLP
saflow QovlawQu,
A cloudy morning, a hot sun at noon and thunder in the evening
forebode no rain.

The next group relates to the winds. In June and July, the
proper direction for the wind is westerly ; in October and November,
north-easterly ; so the several sayings amplify each othér. Nos.
224 and 225 referring practically to similar conditions,; and Nos. 226
to 228 describing a state of things which is practically unknown. No.
229 relates to part of the south-west monsoon, during which  heavy
freshes usually come down the Kaveri; but No. 230 1s ‘inexplicable in
the light of those preceding.

216. O sermeuh airenl_wd & DaEELD LS &er,
South winds and north winds make crops excellent.
217. QasrpevappHhe QUrBESTHLY.
If the southerly wind intensifies it becomes a strong wind.
218. @&g'a&u:_y_é;@zi? & T 1D L0 & ana@Loey Loem Lp.
Wind blowing from all sides brings instantaneous rain.
919. s@mmarHay o psT_ @D a@erPCerad LenassTL_GUD,
Strong wind foretells rain, as excessive familiarity begets enmity.
2A
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220. e srppy.és a i g e pGw, .
If the north;wind blows, it will surely rain.
221, e tens HysSsTH SLiEs weEGLiuD, Qferpwy &
srev weryp @sAu @OQ@uUmb,
If the north wind blows, it will rain immediately : if the south
wind, the rain clouds will disperse,

229. 85&TEYES; DEFFTET DD,
The westerly wind is accompanied by rain,
228. g9 58 sM Garig lisemrid,
Dust and wind in Adi are worth a-crore:
224. gy sQssrpev BrREAE@LD.
A south wind in Adi is disastrous.
22b. wrfQserpev iy Sanev wrieoL. &9H o el aura'a@_
If the south wind blows in the rainy season, sell your buliocks
and purchase sheep.

226, gy EpsroOD o598 Cueosriomb HyyssTer e
arcr@uileviey oy geerGlavien ey,
If an east wind blows in Adiand a west wind in Arpisi, there
‘will be no rain that year nor in the next one.
2217. 9. &parnay, 98 G"Ln,r_r'mrrrrb@/, <oy GOT GwoT Gl L uMQ@Lb
S8 L. il ger mQuira, -
If there be an east wind in Adi and a west wind in Arpisi, well-
grown and ill-grown crops alike fail.
228. gaefi Eparpaw, yp98 Quevsrsmpb o9 dsrew
Q& pueTsHeun wenp B)eve.
With east winds in Avani and west winds in Arpisi, it is useless
~even to dream of rain.
229. et @)% Yyenmsw arQaudl serrQrer,
In Avani, the leaves of the trees shake and the Kaveri overflows,
280. @098 Cuperppé@ yliu@a wengp,
Westerly winds in Arpisi bring on instant rain,
231, apwvssrpa Lapadapib,
Crops will be infested with insects, if the wind blows in Mula.

When insects, and especially white-ants fly about in abundance
there is usually rain at hand ; this is remarked on in several sayings.
As regards the forecasts to be made from the trees, No. 248 is notice-
able as reversing the Telugu saying, which says “ mangoes for a good
season, tamarinds for a_bad.”

232. gl upsgre SrrgHe wenyp,
The flight of beetles angurs rain at a distance.
238. Qaerdr 6 GwoT @) & I Ly F & L:S?a':armfr@ei: Qaverertd grow &
A large swarm of white butterflies fortells heavy floods. .
234, Frev upssIT LMD DT YLD,
Rain ceases when winged white-ants'appear.
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285. arda Qéfﬁg,‘%ﬁné} /@& snevp gL _E@WD.
Shoqld winged white-ants come out in the morning, the heavy
rain will cease.
286. @//&,@ .me-'év LS STev B/ GNL_LDE [P E@ GVL_FGuT LD,
.. Excessive rain follows, if white-ants take wing in the evening.
237. er pwQu s Qu@pbLywevaspLb, '
If ants ecrawl up (to higher places), there will be a storm.
288, by prlen Geran® S et _Qu fer wewpGudiab,
If ants move to high ground with their eggs, rain will follow.
289. sL L meit LpESTE® L _edip,
The dragon-fly is the forerunner of rain.
240. gL L reTSTID HL L TSP,
- TIf the dragon-fly flies low it will rain without fail.
241, s e o wr sTEHLDEL_@LD,
If the dragon-fly flies high, the rain will cease.
242. wrlweQaradsiy. e penw &bl & T ot @eunLd,
If mosquitoes be active in the evening, there will be rain.
243. padorag@ee srlearibenp.
If frogs croak, rain will follow.
244 1br@wBS (DTSTLLUTT G STy Wenpb D,
If the cattle look bewildered towards the sky, it will rain.
245. Qara@ Cul fdaev e pG)Lniruth,
Tf the cranes seek high place, it will rain.
246, saw® earr sr@® @& Huyb,
1f the crab crawls, the country will flourisb.
247. sransuqpssTe Br@ CF PGS0,
If the Jamun® fruits freely, the country will prosper,
248, QuraEEsTob Yef, EEGDETLD O,
Tamarinds in good season ; mangoes in 2 bad.

The forecasts based on the cccurrence of lightning and thunder
are interesting ; lightning being generally held to foretell rain, thunder
to be deceptive. As regards the periods referred to, a reference to the
calendar given below should be m?,de, but the sayings come practically
to tho statement that thunder during thfa hot weather is bad, though
thunder-storms are frequent at that period, and that later on thx}nd.ar
is of good import. No. 271 sqggests the necessity for artificial

irrigation in the circumstances mentioned.

The luck attaching to certain days has already been alluded to,
and is again mentioned, whilst the occurrence of peculiar combinations

d >y acain referred to in Nos. 274 to 277. Regarding No. 275, it
;)sf s:a};‘zgy ngecessa.ry to point out that the price of paddy does not

approach that usually prevailing for rice except in times of scarcity or
famine.

* Jamun = Eugenia Jamboluna,
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iﬂclipes are almost always believed to be of eviliimport, though
not always so by the ryot, but the usu_ail evil character thereof is
exemplified in Nos, 278 and 279. Following are a number of sayings
illustrating the belief in the influence of the stars on the Wt.aather, as
also others regarding the influence of the moon, some of which are, to
say the least, peculiar.

249,
250.
251.
262,

258.

2564.

255.
256.

267,
258.

259.
260.

261,

262.

Besr e 6GFevev TID 19 63T &Y & DD,

The more the lightning, the heavier the rain,

o ha Bflsarear apdouion,

If there be lightning in the south-west, the bullock laughs.

Farestatiw NeTesT ey a@ or(HH BEE@HLD.

Lightning in the north-east makes even a bulloek tremble.

Qarg ssrev tNesTesTev &g wbarevnenip,

Lightning in the north-west brings down rain next morning.

Fpap Qere@Gw i se laralgye @l gaw Que s
Fremt_udev Cur@,

Put your lambs under the basket, if there is lightning at one and
the same time in Flam and Kongu.

Fop Qarawh o fise Haraueas uerersBd@madp

g2 Qur_ g HCur(),

If there be lightning simultaneously in Elam and Kongu, shift
the folds from the low ground to the higher.

YaFwrsh g9 Nestesr@uliuni g& UL L 0TS mw,

1f there be lightning near the horizon in Ani,open your granary.

YpEFwrgw miCsa oy learareourigas ULl L _enr
Ap. ’ _

If there be lightning near the horizon on the sixth of Arpisi, open
your granary.

Car Glsirafiy v Cor pasL@LD,

If there be lightning in Swatf:, there will be food.

Geve@pETe sy wrg @)9.é8mwrerid Quiinur g,

A barking dog seldom bites, and a thundering sky seldom rains,
WwreTd 9 mMisgre wenp GuirySujih,

If it thunders, there will be heavy rain.

Carent @ ujid wrflilesrer guib ey o [sth

Thunder in the hot weather and lightning duri'xig the rainy
season bring. heavy rain.

wrifl @ uub Qarent_ NestevT guith e pesev Zev,

If there be thunder in the rainy season and lightning in the hot
' weather, there will be no rain.

I/ Feuah aTrgLAamaios @y @ &sre YL &riSRAome
wenpiden ey, :

If it thunders in Adswani, there will be no rain for six Kartigais.

* Elam and Konga, that is, Ceylon and

parts of the Balem, Coimbatore and

Malabar distriots respectively ; here used to indioate opposite direotions.
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264.

265.

266.
2617.

268.

269.

270.

271.
- 272,
278.

274.
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g @enr NeTerarsrg oL -&a&rev WIi&y @Lg.é&@/‘
DT &I B,

Lightning in Chitirai and thunder in Margali are bad.

Yol gmilCs8 @REmevw ooy BTLTEE LN

If it thunders on the sixth Ani, it will not rain for sixty days.

%@g—,@mﬂ' 9, L EBOT (FHE)E @) g, QDG D SL_GW,

If it thunders during the first six days of Arudra, six rains will
be wanting. :

@a’ﬂés@bgbﬁ@év Grfﬁ'r@u': a9 esor@.

If it thunders in Simha, there will be crop everywhere.

Yyazflorsh yehers@ss GaasApLLESD YeICUTHaED
Loem b, _

Thunder on the fifth of Avani foretells plenty of rain during the
year, '

p98 yho @Qu et gy lurier dergaEn el

D _GRTL_TLD,

Thunder during the first six days of Arpisi will injure even the

seeds preserved in the undermost pot. ,

yo9G8wrgsHeo @y @y SsTw Yo aGarioy aplers

b,

The crop will be blighted with Anvikkombu,* if it thunders in
Arpisi. '

Hp98wrsS R0 Qy Dy ssTo Berpy gy H@S
apler s@EHW. -

1f it thunders in Arpisi, grass will grow at the bottom of the
wells, o '

For QuéEps LT aHpDEDS.

If it thunders in Zulam, take to the picottah.t

&1 S Do sH@ LDV &K S woTE) 65T D6V, |

If there be thunder in Kartigai, the ears of corn willlnot fill. =~

Fafl @ peand FrumaT oD werpQsrE) s smev Ldisor (Gewfl
E b ; vevest hlgayib ®_6oor LTG0, .

If it rains on a Saturday evening, erops will be free from disease
and be fruitful.

299065 g3BSTD BICT e q,s@mauzr@@ /5/r®fs:98arra.,:j.j
e@uUI&D, BHVY eQuiripesr @aHPUTSLD, @everef Lrddr
srad, gofl s@isFred, Brwi BrFLD, ,

If the fifth day of Adi be a Wednesday, there will be but one
crop : if & Thursday, two crop; if a Friday, all crops will yield
well ; if a Saturday, the ears of corn will wither ; if a Sunday,
there will be ruin.

* Ansikkombu, an obsoure disease of paddy. .
t Picottab ; the simple lever lift generally nsed for raising water from moderate
depths.
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&9 @5miS o BEBT @)V el ppelw Qrevel HELb.

If there be five Sundays in Adi, the price of paddy will be equal
to that of rice.

. gy @8 9 CHFIIL LT &V BEr@uUEUT@ STULDLIL_ T,

1f there be five Sundays in A,di, the sufferings of the people will
be wors: than those of a dog.

2o @79y CHF, gauent @Faari Q@H&, LTl L m&
Fasfl 9EH&F evb STV G MLDLD,

Five Sundays in Adi, five Tuesdays in Avani, five Saturdays in
Purattasi are signs of famine.

3y i & & 8T LD Q& rinest wyo %Lb@pe&rg/mm&wugeb &GN
S raih B Ty 196V, Q& (5 E&OT S 6V LLESTEIT T LDy @iT /T LDLg Wil
&9 v yesreorib gyfl gmised @b,

If solar and lunar eclipses occur within fifteen days of each other,
either kings will die on the battle field or there will be scarcity
of food.

ua@en, gefl, yritLr&, wrisfuiGe QurEsreaes B ey
@b yaiug b o aLEm @D eTerm&er@s T auth LIS
GeaveorLmib GQeuenerD@b.g eu(HEETGT.

An eclipse or shooting stars in Panguni, Ani, Purattasi or
Margali are signs of heavy rain ; do not then sow in the valleys
or the crop will be washed away.-

Qs »@sQurer@acref eu_&@seubsTew D,
It will rain, when Venus after setting to the south (of the moon})
rises again to the north. ’

@LbLI & Z Qeauerof @L.fé)@&/rw'm @& ris@LD,
When Venus enters Kumbam, there will be abundant rain,

Feur £ FEEIeT QIITLDENLD.
Rain is incessant if Venus enters Swats,

epl—s Qe Qaoreler B85 mriel. apLfbgerens
Quubgre sr@LFLS BeTEmLD,

Rains in Sukle Moodhum® will bring ruin on the country ; but if
it rains subsequently, the country will prosper.

wr&wss Bev wah wBGer OFHGary v Coeap sr@LD
Q& fa@p. ‘

If on the day of Makham in Masi, that star moves to the south of
the moon, the country will prosper.

sl QFeyeuris sl gilb eu DD,
If Mars enter into Kanni, the ocean will even dry up.
wabed L GL_mrig @ev @Lg.@&LLGL_JGLb.

If the moon passes away from Makham, the ryots will have to
quit their homes.

* fukla Moodhum = ‘Lhe time when Venus comes into conjunction with any star.
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987, Garent_ epL_anL— QaFeveuris gL el o) pa&FQ e,
If HKettai begins and the new-moon appears together on a
Tuesday, the country will be poverty-stricken.
288. erinSens Qarenf @ eub gL s Qamrewrovrar gy,
The crescent moon during Thai should never be slanting.

289. ens Qe s eut-QGmibL] @ Wi b ST oul_ov ey d@w Gor gueer®
QearQarby e witgre 6 sroaum@D A AluQeuasor @b,
If the Thai new-moon slope to the north, it will bring prosperity ;
if to the south, adversity.

290. Be@0s,S o wriRsG@aL QIb, eul G@ e WISTET DG @D
uth Fwwrs wr@earQaer QFreTeTLIg @esmbufraQ;r/r@@eb
oyssreorib gyl gmied@id.

If the young moon be level in Thai and Masi, and rise a little to
the south in Panguni and Chittirai and a little to tte north in
the remaining eight months, the rains will be good ; if not,
there will be distress.

991. &L_&&&FHELTLED &sov2 & & %1 HEHWD,
Rains when the moon enters K arkataka will pierce the stones.
299. seveviur @)g-F T oub &1 SELE &6 B rer &L T,
Even after the stone anicut breaches, the moon in Karkataka will
continue to rain heavily.
998, arigAnatonsSH spolas F6ArQurad sving s
GLo.
If the moon and Karkataka meet in Kartigai, the rain will be so
heavy as to pierce the stones.

004, siésLsrEHrer slws 5 %17 SEHLD-
When the moon reaches Karkataka, the rain will split stones.

In the sayings given above, many references to dates and periods
ha,ve%aeen gizen% agd before pfoceedmg further it will be well to state
that the year i8 divided into 27 astral periods (called Ka,r.ngal)’. each of

aration, during which the sun 1s found in conjunction

fortnight d ; ,
:'Vligﬁtcaér:ain %tars, by the names of which these periods are known.

1 Calendar also com rises twelve months of about 30 days
32(1,% '1;2:31]1111811 Jivided into a dPaIk and a bright period, during which
the moon is in conjunction with certain stars, by the names of which
tho months are known. These periods are also sometimes referred to
by the signs of the zodiac. For facility of reference the following
statement of the approximate dates of these astral periods and months

is given.
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*Astral periods.
A .o —
o Approximately. Names.
A . S~ Y
From To "Tamil. Sanekrit.
il 11 .. April 25 .. Asvami +. Asvani.
ﬁg::ll ;6 .o Mxt):y 9 .. Barani .. Bharani,
May 10 .. May?23 . Krittikai .. Krittika.
May 24 .. June 6 .. Rogini .. XRobinL
June 7 .. June 22 .. Mrigasiridam .. Mrigasirisha.
June 23 .« July 4 .. Tiravadirai .. Ardra.
July b «« July 18 «+ Punarposam .. Punarvasu.
July 19 .. Aungustl .» Puasam .. Pushya.
August 2 .. August 15 .+ Ayilyam +. Asleésha. -
Aungust 16 .. Anugust 29 .. Makam .+ Makha.
Angust 30 .. September 11 .» Plaram .. Pubba.
September 12 .. Beptember 25 .. Uttiram . Uttara.
September 26 .. ©Ootober 8 .o Attam .. Hasta.
Ootober 9 .. Oectober 22 .. Chittirai .. Chitta.
October 23 .. XNovember 4 .. Bhodi . Bwati.
November b «» November 17 es Visdkam .« Visakha.
November 18 «+ November 3v +« Anusham .. Anoradha,
December 1 ++ December 14 .. Kettai .. Jeshta.
December 16 .+ Jecember 27 ¢« Malam .. Maala.
December 28 .. January 9 .. Paradam .. Puarvashada.
January 10 .. January 22 .. Uttiradam «« *Uttarashada.
January 23 .. February 4 .. 'Tiruvonam .. Sravanam,.
February 6 «. February 17 .» Avittam «« . Dhanishta.
February 18 «» March 2 .. Batayam .. Satabhisha.
March 8 «. March 15 .. Paorattasi .. Parvabhadra.
March 16 s March 27 es Uttarattadi .« Uttarabhadra.
Maroh 28 «. April 10 «« Ravati .. Ravati.
Months.
o Names. Sign of the Zodiac.
v —AL
Approxi- - Btar, - -
mately. Tamil, Sanskrit. Sanskrit. English.
April—May .. Chittirai.. Chaitra .. Chittirai ,. Mesha ., Aries.
May—June Vaiyasi .. Vaisakha Visakam ., Rishabha. Tanrus.
June—July .. Ani Jeshta .. Mulam «. Midhona.. Gemini.
July—Aung. .. Adi .. Ashada .. Utteradam .. Karkataka. Cancer.
Aug.—Sept. .. Avani .. OSrdavapa .. Avittam .. BSimha ,. Leo.
Sept.—Oct. ,. Purattasi. Bhadrapada. Puarattadi .. Kanya .. Virgo,
Oct.—Nov. .. Arpisi .. Asvija .. Asvani .. DTolam . Libra.
Nov.—Dec. .. Kartigai.., Kaithika Krittikai .. Vriechika, BSeorpio.
Dec.—Jan. Margali .. Margasira .. Mrigasiridam Dhanuosu.. Bagittarius,
Jan.--Feb. .. Thai .. Puehya e« Yasam .« Makara .., Capricornus.
Feb.—~March.. »blasi .. Magha es Makam Kumbha .. Acquarius.
March—April. Panguni., Palguna .. Uttiram Mina .. Pisces.

The remainder of this portion of the collection relates chiefly to
clearly specified periods. In No. 295, the advantages of the rains
coming early are forcibly put, for then the fat ox will become lean by
hard work. The rain must not, however, come too early in Aswani;
nor, it would appear, in Chittirai at all, though ir Bharani, which is
usually included in that month, rain is greatly valued. No. 280,
moreover, appears to contradict the sayings following it, as it refers to
the ceremonies attendant on the commencement of cultivation. The

* Beginning at about the eleventh of first and ending about the tenth of the second
month mentioned. ;
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raing over the greater part of the country do not set in till June—1in
Ani—and increase in amount thereafter. ‘ In An:, half a riverful ; in
Adz, a full river.”” In several of these sayings, the importanece attached
to the setting in of the rains with the new-moon of Adi is alluded to,
_but the sayings on the point are rather contradictory. The uncertainty
of rain throughout the year or rather during the season of rainfall is
again and again alluded to, but Octcber is generally mentioned as the
time for the heaviest rainfall, though it is said to be so continmous in
the succeeding months as to prevent even the cleaning of the household
~vessels, After Hartigai, or early in December, the rain generally
ceases, and rain at the latter end of the month is looked upon as
injurious and useless, though the dry weather is not said to be fully set
in until Thai. Then comes the season of dew, when, if rain falls, it
causes loss, chiefly because the crops will be ready for harvest. This
portion of the collection concludes with a couple of sayings that
1llustrate the beliefs as to the éffect of weather on insect attacks.

295. asriweopuig QUL L benr wrlsrQuUresTm  ar gD
LporQ@umrev,
If the Kar rains come and times are busy, the fattest ox becomes
as lean as a cat. '

296. aYapvssfibs wasrer GQaragpuuSu  wenpG i@ eresr

@b, .

There will be enough rain on the day after Vishu® for the
ploughshare to sink into the earth.

297. yseuafl Fieu srEaTLD,
If there be rain in Aswani, every crop will be lost.

298. wreflQuUidsrev Greanfladlerab,
If it rain in Bharani, the land will be productive.

299. wrewfiwewp sresflQueaeri@urd,
: If there be rain in Bharani, the soil will yield well everywhere.
300. §s@Benr wem‘g_:@uciuégsrmb Quuresr@esri &L L _evrib,
' If it rains in Chittirai, you may till With a golden ploughshare.
801. &g Sermenp HeraTILEG SO,
" Rain in Chittirai will spoil the outturn.
802. 85 S rnrss & LD & %ot eows oy A & @b
‘ Rain in Chittirai renders the earth unfruitful.
303. @;é,ﬁmrm/r,sﬁig/ LoD Qa:,ég/@mrasm_' A
' Rain in Chittirai is as bad as sin against Siva,
304. 8gBeor usasSPe Spbs QuaistHm UG8 us®
GUL_EIEHLD. o ]
After the tenth of Chittirai, high winds commence and last till
the tenth of Arpisi.

& Vishu =— The day of the quinox: the application to the vernal equinox is
doubtful.
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805. wawrSuwrsw WwWRAEGEOES Csrrevrru':asnsir Qui@uwwr&e

306.

307.

308.

309.

310.
311.

312.

313.

814.

315.

316.

Quntnenpwimid, Guiinn &STev TS L WIHsL.gutb & i
b ahé@or aerenedens.

If it rains on the fourth day in the dark fortnight of Vaiyasi
there will be plenty of rain; if not, clouds will not even be
visible, the sea will dry up and gingelly can be raised in the
tank-beds.

erausTEr HLd eurinpenludev erigli . Qurinuriney L&@Hb
Lo, .

If the season helps ploughing in Vaiyasi, the tamarind will
blossom abundantly.

YOS Ar erig@fes usdlo QGpisre goErighes
wenpudevdev,

If Arudra begin in the day-time, there will be no rain for the
next six Kartigais,

gyell@BoEB@)V 3 211 ZEr%Té@, wenpiiede.

If there be no rain in Ani, then there will be none for sixty days
afterwards. '

gafl yerrwr g Youenl) apap 2.

In Ani the river will be half full and in Avani quite full,

ofl YL Frrew Qeuashl ApSFEFTIED, )
There will be drizzling in Ani and rain in Avani. .

Z9- YWILDE) D,
Rain in Adi will be scanty.

gy @Qaiiue gt @& C)sanL_&@EHEFLOTSTLD,
Sunshine in Adi is equal to sheepfolding.

g HyranemFssTaiicv yLssar aqelledw aplgy apfev
we» w5 CuEee, srigw Cour@amsavmd o ovsslgulb
g BE slvsQal) @enswierahsmer, ‘

If the Adi new-moon be obscured, rain will hold off till Thai, the
sea will dry up, and there will be much distress.

gy ywrareside wewbuisre HOES IDroarenF
aanrile wenpddene,

1f it rains on the new-moon day in Adi, there will be no rain till
the next new-moon. ,

29 Yywraranslde wepQuiissre of@ednhmeds Qre
& H@LD. ,

If it rains on the new-moon day in Adi, paddy will be as dear as
rice.

- @3,5@@,5,@ Y ribswe ggienL_wrer 1pig apspelfurer
w1 E®, Y lausar@b Iyewiih yrew@w sr6E &%

wr g srs,

If there be no rain on the first of Adi, the sea will dry up, the
land will be ruined and the ‘yield will not be even a measure.
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318.
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322.

323.

324.
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K- ITeul el <& 569 2% @rovad v,

If the Adi harvest fails, the price of dry jgrain will be equal to
that of paddy.

HleouQuugre &8iedlerub,

If it rains in Pubba, the ears of corn will be full.

%wmﬁmmﬁm Y ES STHOW,
vani drips continually,

. Yevaf) FlalQaerarap Iy o9 senL-Qagrarapy COs@ 2.

Freshets in the early part of Avani and at the end of Arpisi are
destructive, )

oL & Quiisr guib Quuliuyth sTiibgT gutb &b,

Rain in Purattasi is uncertain.

QuireT 8 (HF&&STI)LD LT g (K& LI@UUiuyDd  Ljeser esfluls s’
L8,

In the good Purattasi month, the sun will be so hot as to melt
gold and the rain so heavy as to liquefy the earth.

yrie r& Qunwenip,

Heavy showers fall during Purattasi.

yrile r& Quirb L GpéaQeaar G, IyH9F ariibg Gpés
Qeveor G,

1Purattasi should begin with rain and Arpisi with a clear sky.

325.

326.

827.

328,

329.

330.

.331.

Quisgrey Quuyb yre L r§, Quiwredi’t rev Quupb o9b
98, '

‘Tt may or may not rain in Purattasi, but it is sure to rain in

Arpisi.

< D98 genL_Lnanid.
Continuous rain in Arpisi.

& HQ8Wr Hb LsspEEapsT Laf6) e meL L. tbenyp,

There will be twelve showers before the milking, every day in
Arpisi.

<y HAPITS S B Qaldfler ety o A558sT60 I6iTanm
&Qs srub,

The solar heat in Arpisi is so great, that a skin will dry on the
day the animal is flayed.

2 p88 vl oy 8s%TILID DL,

Dew in Arpisi is so muoh rain.

Sgams QuisGT Qa&d LITpTLD, .

If it rains in Chitta; the country will be ruined.

<9 HABWT SO Qe raowssert-. Qeverrenr ensinly. »vrg
an F&Q & awor &) senrQuap,

Oh farmer! get out of the field with the young seedlings in your
hand, should you see the first crescent moon in Arpisi,
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337.

338.

339.

310.

311.

342,

343.

344.

345.
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. YD9E gq@wm@g§m&$§m@ el eb@Lires erer

Leapln,

If there be no rain in Arpisi, my field will resemble that of my
neighbour.

K HDOEIDT S YDEETLBSTO 2/evoreworeiL i i@t Hubig
el c9ph &f. o ,

If there be no rain in Arpisi the yield obtained in the case of
good and bad oultivators will be the same.

998 slaQadrerap  &TigSHens senL_Qeuerer(LpLh
) o V

Freshes at the beginning of Arpisi and at the end of Kartigai
are injurious.

<Y DHSDTSID YEOL_heH LD ST RenSLm FLb &ESTLDGD LD,

In Arpisi, there will be continual rain ; in Kartizai heavy rain.

Y HOARE@HD ari g Benss@md wenpudeveTedi L me <3 GOT GO
eas@b Fifl gibdEwb i, :

If the rains of Arpisi and Kartigai fail, the elder and younger
brother wiil be equal. ‘

&1T 4 Hensnr s swmsqpes e pedr g,

In Kartigai, the rain will not allow you even to olean your
vessels. '

ari g Hasnrss s wenpiSe &6V QU F BTN HS@D  Ljov guth
&5 7D,

Even the grass amongst the rocks will bear seeds with the rains
of Kartigai.

ETTEBens GesTinemLp,

It will rain heavily in Kartigai.

ETWESTO STUD &Ti g Hanes,

Drought in Kartigai is possible.

&17 g Hewals Senracore. Qeuenmert NEBTE B ST Hea
Cu . '

If in Kartigai the cresoent be seen, do not plant even the seedling
you have in hand.

&ri g Penals 9eor serirH@urey,

Rare like the Kartigai moon. '

N7 & Gen®d acvor@) seovnaev ew -

Wait till Kartigai to sell your grain.

&mi,d;,;@emsmxr,gl.b sresr i Nen sl Quirap BwEsT ey &m D
D19 &@HLD,

The wind will blow hard, if there be day-light even for a fourth
of naliga; * in Kartigai.

a;‘rrd’,s?,@mesé@utg,m@ sTev@a& rami_,

Lt is one-fourth summer after Kartigai,

* Naligai=24 minuteg.
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3486. &I & B 6 SHELILIT wenpusievde, &I GROT S & & LIS T 6V
@sren_uwjBevle,
No rain after Kartigai and no donor after Karnan.*
347. edera@L L _rov e pBLLEEGD,
Rain will cease after the lamp-lighting festival in Kartigai.
348, apavepQuibsstd ragraralusasd G50,
If there is rain in Mula, the Navadhdnyam + will suffer.
349, wrisf wsBG& wrAdQur Aisre EQrrap@tb L& seHe@E
Camginifles o_evorLm@ib, ‘
It there be rain in the middle of Margali, crops carefully looked
after will thrive.

350. wris NG9 pbsTen meégmlﬂeb&v, UTTSLh Iplg-BSTey UenL_uy
Hevls,

No rain from Margali and no army after the Bharata war.
351, wri s fwenyn e g & ST &,

Rain in Margali is of no use to the land.
352. wrisQs@arent_ wrinbeuL g ForiigsrH@urey,

Drought in Margali is like felling trees.
353, ews@mssrev slwsQ@areant_,

Summer commences in Thali.
354, s ODESH SanreuDTTL G,

The soil gets dry at the commencement of Thai.
355, g reyliyewarlads wrs Feywrapie e,

There is no grass which does not thrive in Thai, nor any tree
| which does not put forth fresh shoots in Masi.
356. ewgQaerord srirs@ss@ery,

If there be freshets in Thai, a ryot can feed his mother.
857. wr&liuefl wEemawys 2T EEHWD,

The dew in Masi will even scak through a terrace.
858, wrfsTerev DIE S PULD,

1f there be lightning in Masi, trees will shoot.
85h9. u:ﬁ/@asﬁ LDGW LD u,gi,g/és@l.;b Bapl_b,

Rain in Panguni is ruinous in several ways.
380. u:ﬁr@mﬁmr,@g,@éu e pLuiigre ugs o’ @ Cssib,

Rain in Panguni causesfgreat loss.
361. ’ufﬁ@mﬁwm@ Quigréd uabarawarn GFsb,

1f it rein in Panguni, the harvest will be damaged.

* Kurnan was king of the country ca'led Anga and aqally of Daryo lhana (see ¢4
Mahabbarata). .

+ The Navadhanyam are wheat, paddy, the common pulses and gingelly ; the term
jsused here to describe grain orops geuerally.



362.

363.

364.

365.

366.

367.

368.

369.

370.

871.

372.

373.

374.

80

2 gu g Rovass wenputh  Iyovslldsenss mm.'z@dr?;ma,,_b
9.

Rain in the morning will not stop soon, nor will a son-in-law
arriving in the evening depart.

o5 Awenpuh goreawrenrindy $5 Qenfluyh QL g,

Evening raiu and disease in old women will not cease.

<5 SWwenp IypsTaUD eFL_mg,

Evening rain will never cease.

L1 G&aranTenL_ S STV LenpEseT & mé@ib,

When dew ceases, rain begins.

veflQuuigre wenpiliody, Lplmbssre yalewa,

If there be dew, there will be no rain, as a tree which bears fruit
will have no flowers.

ep@uelQuiisres apbLr@pd BreT Wanp,

If there be mist on a day, there will be rain on the 800th day
after.

9 PUQIDT SID 2y 1pen&ES ST S Hv Iyereuen ayLb L&,

A continuous dripping in Arpisi conduces to insect-pests.

6)95-'#555',@6%) e pOU ST LIS TEEnE@ Lp 2 @bTL_mih,

If it rains in Visika the crops will be attacked by inseects.

Feappuyd @Qareamayn  aSige Hearaloe Uerers S
QmeEs @iyl Guriy o Cur®,

If there be lightning in the south east corner and north west

corner, remove the hut from the low ground to the high

ground (meaning there would be heavy rain so as to flood the
low level lands).

e iybr GQuad Qerbsgre, e i n9reurath,

1f the sea-water evaporates and forms into clouds, very heavy

rains are expected and in consequence high floods are antici-
pated. ‘

@ gwenp, QBiine p,
A rain in the month of ¢ Thai® (J anuary-February) ia golden.

6@ s ggrev, wewgpeumiih,

If the sky in the north darkens, rains may be expected,

G’mmgwés@é; &6WTLOGH D6V (IhLD, @eu/&,e;@a%@é; & 65T F6vTLD,
Byltriness brings on heavy rains ; the King gets many guests
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FIELD HUSBANDRY.
TiLLAGE,

Reference may be made here to the couplet, No, 7 quoted from
the Kural of Tiruvalluvar. In the three opening sayings, the neces-
sity for tillage is pointed out and enforced with Lhomely metaphors..
Then follow a number of sayings that indicate the advantages of good
tillage, and the necessity for making the operation complete, The opera-
tion must not be condacted hastily, but should be spread over as long
a period as possible (Nos. 387 and 388) whilst, when so thoroughly
performed that the soil is as soft and mellow as butter, tillage is equal
to or better than manuring, and without it no manuring is of avail.
The value of a deep furrow is fully vecognised in Nos. 397 to 404
whilst No. 400 should be specially noticed and read with No. 389, as
the facts stated, though-not as yet accepted by all men of science,
have an important bearing on the agrioultural question of combating
droughts or failures of rain. The succeeding sayings refer shiefly to
the necessity for ploughing at the proper time, but No. 405 illustrates
a peculiar prejudice regarding lucky days. No. 410 illustrates the
necessity for speed in despatching agricultural operations in India ;
it refers to the necessity for getting sowing done quickly ; No. 411, on
the other hand, alludes to the benefits of thoroughly aerating the soil.
during the dry weather. Then follow sayings that show the value
“attached to ploughing in the premonscon or XKar period or even
- earlier, probably to secure the thorough aeration alluded to.

The remaining sayings included in this portion of the collection
further inculoate the necessity for tillage being thorough ; that in
ploughing, the object should be to thoroughly clean the land, state
certain well-known facts as to the manner of carrying on plonghing,
and the necessity, for economical cultivation, of working with more than
one plough at a time. A comparison of No, 430 with No. 36 supre
should also be made. In No. 432, a very evil, but common, habit of
beating cattle on the head, is justly condemned, and the saying may
be compared with No. 88 below. The next saying merely says,
cultivate wet-land deeply, and set the seedlings deeply, and then
another says cultivate either wet-land or dry-land. The last saying
allades to giving land rest from cropping and the advantage thereof.
- It is peculiar in being a solitary allusion to the practice.

375. aplevdaaral_ a9 % grev QFlevs &.’ﬁﬁyl'ﬂ, ,
Hven the corner of a field, if cultivated, will produce enough to
buy a eloth. ) o .
376. e toey mL9verg da@pth ler@ mLGoweorgs '5”9”119 uLp
evip,
Untilﬁd soil and curry not seasoned with pepper are useless.
377. @amrqpsrest s 9avergs Guesrath o pa) BLiPevevrss il
(HLD 19rQuirsesriNevZov,
A’girl not loved by her husband,’and a crop on unploughed land
are useless,
378. e_qpsoveT sri_ei_Liuri Qi FFeisst DrL_ewL LJumi,
Look ! the field offone who has ploughed well and the cattle that
are grazed (are good).-

3
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879. QeararryepBé@ d%brwurg b e ar@sr ¢
Will not any crop flourish in well-ploughed soil ?
380. yapRyworL_r@)ow Lp Aevdev,
Soil reduced to tine tilth will not fail.
88l. e oy HVTBESH UQPITETS.
Soil ploughed and exposed to air will be benefited.
882. w85 Yy ssre o Braderub,
A field well tilled will heavily yield.
883. . Qavasr dewr LIQumev 93_.5@@/1.6 & zor @ 1@ Limev a9 %y b,
If the soil be ploughed to the consistency of butter, the yield.
will be a mountain-heap.
884. o qpssrorGa o pin9a9G),
Tread the clods as you plough.
385. 2w wyp 2 psTev &% Teum &% %1 uy1h,
Thorough ploughing gives-a full crop.
386. = waysererer @) Najsereres,
‘Who grudges the ploughing is contemptible.
387. gy uy HTw G e S IUTTEE aih s g VY o
- Bg Yo G 2.
Better to plough six Aulis* slowly and well than ahundred
hastily.
388. gwerer Hrwibay 2 (peu R euh, & gy ETET Yoipa; o_ap
eugl BevlD, '
Better plough six times in 100 days than 100 times in six days,
389. Yool S FrbETEGLD,
A mellow furrow will retain moisture.
300 u& e rgBeub Uy R B,
A mellow furrow is better than cowdung.
391, e pperew Llrr@ g erheur eywr s,
‘Ploughing can do what manuring cannot.
392. @ppay e-wpasTew ar(hQuirt_Qeuesri_mib,
Land ploughed seven times needs no.manure,

398. ;o meil e adlug o peysrer gQuw.
Ploughing is superior_to manuring,
394. e rgms s sar@bd 2 (pay,
Ploughing makes manuring unnecessary.
395. e qubiens erapeleuth Brrg,
Defective tillagefcannot be made up for by manure.
396. 2_[pajUFLTE)e T (heleyew Srrg.
Defective ploughing cannot be made up by manuring,
397, grevor 2_Lpay @5@ a@@/d;@a:mm,
Ploughing a span deep and manuring a cubit'deep are equal,

* Ewli = An area of 576 square fegt
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YL sdenss58 gy 2-(1p.

SBow thick and plough deep.
Yyldeugsed aud Yo 2 wpau@s sl
Deep ploughing is better than sheep-folding.
FIBE(PD L|@HENF FILD STEGLD.

Deep ploughed dry-land retains moisture.

ip 2-p Coy. ().

Plough deep and enjoy the profit.

STip 2 1psTey Sefl@rr@n. -

Deep ploughing produces a good crop.

Y 2 apsTeud EEs 2 1p.

While you plough deep, plough thoroughly.
Y& 2 (1paUDS LD 2 (p.

Plough for depth instead of breadth : 7., plough thoroughly.

lh_bﬂ'mrfb-'tﬁdTGUHG.v 1y %o @D _(pTEST .

Not even a Pariah will plough on a (Purnami) full-moon day.

QulwsEs o qpauri, Snpd@ Jfpauri.

Those who delay their ploughing will not get enough even for
their gruel.

srenrdser® ai e_1p.

Be sure of rain and then plough.

Ueflanwstbld @ i &l 19 W8y EE mesT., 7
He will be tired of ploughing who depends upon the dew-fall,
Frfes e aanriiby .

Plough the field when it is moist.

Yepl e-auiBgsre 2 pipSw &7 H.

“If the ploughed field dries before it is sown, the cost of eultiva-

tion cannot be recouped.

2 (pa o 1pFETLIBSTE a8 Fr 9 sreamih.

If soil be allowed to dry after ploughing, the yield of grain will
be doubled. '

srigBeasnrss e e ppsre 6@ Wor @& @ re) .
Ploughing in Kartigai yields very tittle.

&G 2 Lpay %zu/rl_'@&';@ml_. _

Ploughing in Thai is equal to folding sheep five times.

g o pQar @i e pCar,

Ploughing in Thai is ploughing ghee.

& g Aen TIT S yepl ugSrorias SESLD,
Tilth in the month of Chitrai will be as fine as pure gold

srdrs iy &rpeunl-G.
Yoke young and strong bullocks and speed the kar plough,

A or 58 e pedorens.
]c?yl:oughing with lazy bullucks is bad,

3A
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SIS B_(1p S aibLyarupnm ?

Can cumbu grow if asses plough ?

e pefl D@ ar HPEsTp.

Adapt the share to the ploughing.

STT 919 SESTVSTET VLGN 2 1pld,

Only when the ploughshare is sharpened will the plough work.
ri_@ipay 2 1p ST YD SL GO &ESSET F,

HEven for the eighth ploughing, a wooden share will not do.
QETLOUITEY 2 (1p B (T (G LITE WDILDLG. .

Plough with the poiuted edge and level with the broad face.

D EEOUWILILIT T & G sovenanuw Geu @), &M VLILITT & &

G fenwali @),
Regulate the size of the plough by the strength of your arm and
that cf the stilts by the length of your legs.

. er@QlyerL & ienL B) 5% G esor @) Lpr &,

A plough that runs out often will not plough properly.

. Leverm 2 p,

Plough well soas to completely eradicate the weed.

. yevaww 2 psrew Oswewmelruyb,

If you plough so as to remove grass thoroughly, paddy will grow
very well.

. BEHDFED @ PR LICHDF &S5 BT BILLa.

Wet-land requires seven ploughings; and dry land, four.

. @ pLDIYLIL] 2-(pBLHVAPLD, @ 1p e WiSH 2 aigBear alans

WjLh 6T PUIGIBIET ETFFV ST EHLD,
Wet-land ploughed seven times and seed-dried seven times can
withstand drought for seventy days.

wriQuflever sLbanb everndwr @9 ujth Finih,
Cultivation with a single plough and an unsuceessful cultivator
are alike,

RH G T ESTIET 2_(1p FOSU_A_T6ST BT & ari&amoresr A o & R&
Q&L et USE aidaTreaT LTT g Qs _rer,
A ryob with a single pair of bullocks is ruined by ploughing con-

tinuously ; one who has four pairs, by frequent sto
- and -one who bas ten pairs, by looking };n. q PPages;

. Qauell ger w865 Fridesr wr@w @) reor( et Qeuer@ub, -

For one veli * of land, two pairs of cattle and two drivers are
necessary.

epsT@ariwrieoL. aps s Lo Y ur@s,

Do not beat on the head the bullocks that draw the fjrst piough.
. gpQeuly srpyens, |

Dig deep and plant deep.

* Veli=— A . : . NS -
ya.d.dy isegrown.n area of 6°66 aores Tanjore. This refers to irrigated land on whioch
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434. peara &g alew &, ety Qaur_ig edans,
Flood and sow or dig and sow.
435, sap gaémssismd QuL iy arséEssés ardad,
Wages are proportionate tothe work done and the yield to the
amount of soil dug.

436. Cur@sreier @ gy /BLinG),

When you sow seed in fallow land, be careful about the selection
of land.

487. o pQsrfev 8@t b i) B SevmL e
If agriculture ceases, the world cannot go on.

438. o AerPé@ o psrev, Ffwmis a9 2 iwpnm ?
Can good crops be obtained from carelessly ploughed lacds ?

439. = eoriiremsl LT S ST @ULD, 2_1peUNEDIL) LITT&ET &I &,
Even though one may be looking at a man eating and remain
idle, one should not remain so after seeing a man-plouging
his lands, but should begin his work of preparing the lands.

440. = @ rads L0 spe® pasT, @giond Yy esQure,
A ploughman slipping off leaving his work is like one who
pretends that God has come on him“and goes in claiming ete,

441, 2. qps THBTE)BUD, RH APY-ATHDE Serer@euri L i,
Even the bullocks engaged in ploughing will not he allowed to
eat even a single buudle of seedlings.

442, o psouand@ el sanT @ L et 0 gfluir g,
A pleughman cannot understand village polities.

448. 2 qpaurenéem apm Ceruy, sarriéQesnm Garap.
A ploughman should have a suitable plough share;even so the
village folk should bhave proper punishments for offences.

444, aer 2y $0sCe, smenp gy $Ca0w,
Reduce the number of ploughs, then you reduce the output of
food.

MANURING.

Next to tillage, the manuring of the land is of the greatest impor-
tance, and in this conuection reference may be made to the tvyo
couplets, Nos. 7 and 8 above, from the Kural of Tiruvalluvar, wherein
the apparent contradiction observable between No. 445 and some of the
sayings regarding tillage is also to be seen ; the meaning being that the
tillage must be effective to make the application of manure of any
value. No. 447 alludes to the well-known fact that cowsin India
are not trained to give down their milk unless their calf be by their
side. Then follow a number of sayings illustrative of the fact that
manure i a necessity to the production of good erops, and of its value
generally. In No. 457 is found the prineciple of giving back to the land
what you take from it ; and in the next an appreciation of the superior
value of old cattlemanure and of good drainage. Following this are
sayings recognising the value of sheep (and goats) as manuring agents,
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but none so forcible as * the foot of the sheep is of gold.’ ’ The rapid
action of sheep manure, which is usually applied by folding them on
the land,.is then compared with that of cattle dung, a.r_ld the leaves of
plants and shrubs which are so much used for manuring paddy land ;
whilst superiority, as affecting the outturn of grain, is attributed to ome
of the latter. In No. 469 appears to be recognised the fact that manure
from (paracherris) the villages of flesh-eaters, where also a good deal of
animal refuse may be found, is extremely rich, and in the next, that
the mixing of soils is good practice. This is done in many cases.
The last saying of this group alludes to the benefit of covering in
manure when it is applied.

445, aQ@rri’_ Qe @ gutb eras @B sev mesT 2V,
Better to manure than to plough the land.
446. amé@en et o ariQygwn@s,
Do not plough without manure ready to hand.

447, ergp @evevr evwev ssrdevevriort e iQ@imey,
A field without manure is like a cow without a calf.

448, < HQC@ew 9% uynr or je9Qewalrujomr ?
It is manure and not one’s knowledge that makes plants grow.
449. Qi sosms OQFlagih QeusErio QuUrGegb Lap
SV, ,
Worshippiug God and manuring the field will not be without
. reward. '
450. Qs lieug Gerasst QFiwrsr,
Relatives will not be as serviceable as manure.
451. 2 7ib o sajeugy eersri o gaunri i,
One’s neighbours will not help as much as manure.
452, er@wewrDeverrs LS pb B nesr ey T 5 tbau(mLD,
Crop witbhout manure is as worthless as a flower without scent.
453. mLeulaverGeasrerresn FiieHL,
Crop with no manure is useless.
454. e rEQeiteug eremw Qeuiir .
Manure is better than good soil.
455. UL e widsre & 2w,
As the rubbish heap rises, the ryot prospers.
456. Ao g Aev T (P55 Lyaor @) Bev s Hev o1 w1 eusvor @b,
Plants should perish on the soil where they grow.
457. LIT b ggevth APLVGILD g g uenpw erapenes o @S s
Qasr@.
Drain off all the water and apply rotten manure.
458. 9@ eert_ri_ra &T@ad S wimr g .
Untrodden by sheep, no land will produce.
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2@ L&Eumé@atrﬁb?@)u_ﬂb garefievenri@LieT gguLh G esr .

A field untrodden by sheep and maid without a husband are
useless.

Y@l g geiesr Qeiialoryinr ywmaowrussausr GQFuedr
o,

Will sheep penning give good yield or the jealousy of one’s
neighbour will produce the same-result.

2@ ora5 YAw@ Qaerarresin,

Sheep manure is the best and ragi is the best crop to be grown
with this manure.

20w 55 Qsroferwed’ @ g HerQsredeow U B,
Abandon sheep-folded land, and obtain a mellcw fallow.
YL @oid grressr@ & H@h wr Qo gy mpeore) A 5@,
Sheep dung lasts one year, and that of cattle for six.

:gl;@L_@ b5 eiqpapb T GL_(K oy eupapD,

Sheep manure serves in the flrst ; cattle manure in the second
year.

2@ 9Ly, gemrens APUL,.

Sheep-folding is good for one crop, dvards * leaves for three.

6 uliarl G Yourenr @Grevari @,
Sheep dung has effect on the plant ; dorde on the grain of paddy.

& %@ Q& mesTiD &GO,

Kar crop T requires sheep-penning and pishenam or Samba.
paddy requires application of f leaf manure.

sravfls@ e smPaun b Cadés g apms g,
One babul § tree is enough to_manure kdni |l , and one cluster of
bamboos to destroy a véli.

Gefl orgray ereveor erneneuelie GFarpewrt-ra&@LD.
Paracheri manure gives a better yield than any other manure.
@ & e g & Carg 5 (DG @ mib.

One kind of soil is manure to another.

o rih @pf o peyLFL,

Plough after manuring.

Bevgeor gl QUrmss e rgos Q6.

Manure the land to suit the requirement of the soil.

QDL MG L6V Cspad Lenr,

Rilt will improve the grewth of the crop.

*-Avarai==Cassia aurioulata g .
+ Kar crop=The early crop, only ocoupying the land ashort fime.

t Pishanam = The crop of longer growth.

§ Babul = deacia aravica I Kani=an area of about 1} acres.
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474. Qarapelsr £Qr wapHevr 26T ay.

Cattle urine is the best man=re.

475, usssrer . sGW LSS 2 eTATLD,
Green leaf manure is the right manure (for wet lands).

476. wrw Qurariney erarema epG).
Cover the manure without loss of moisture.

477. 9Qge e rib @S Cur@.
Be constantly manuring your lands.

IrRRIGATION.

In India, it is questionable whether irrigation is not of greater
importance in agriculture than even tillage and manure and therefore
we find the saying ‘cultivation should not be undertaken without
water’; and the watering of land compared to conferring blessings. In
this portion cf the collection, the necessity for personal care is again
alluded to, and though irrigation by gravitation, especially from a
spring or a river, is preferable, the value of the well as a protective
agency is recognised. The dangers attaching to the use of the picottah
or simple lever-lift, are hoted and also the heavy cost of raising
water. So also the advice in Nos. 499 and 500 is remarkably sound ;
the latter may be taken with No. 458 ; and in most cases the advice
in No. 499 might be followed probably with advantage in the irri-
gation of paddy. The last saying alludes the multifarious duties
falling on a Tahsildar, but yet the duty of distributing water amongst
conflicting claimants is considered more difficult. Some further allusions
to the irrigation of paddy will be found below (Nos. 601—614.)

4178, ffevevrwev LS FQFLIWLTET &,
Cultivation should not be undertaken without water.

179, Foore& s [2%TQuir Fenrs® i H%rQumr ?

Wasting water is like wasting presents.

480. apsrrevy saapsev Qaererr el erésr euflevdey LIEHF
Nesi &,
1f the land is ploughed three times and sowing done early in
the season, there will be never a famine.
481, Bieverpeori m@yev, Boveuenr1pesor LT @HLD.
If the water-supyply be good, the soil will be productiva.

482, %@61.1;0 BQrp, QGrp Q@raedlorw, GQrevellorw QCur@s
Q/LD,

The more the men, the more the water ; the better the irrigation
the better the paddy ;.the greater the paddy crop, the higher
the straw heap.

483. erawrQewris aren s il aHth ﬁw‘arm?r'r&]r@ﬁ L9 mb.
~ Crops without water are like unoiled hair.
184, pemaffiveurs Qaeran renwuyh sreyprs Boap sifls.

Cultivation without water and land not ploughed by the owner
will be waste,
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wr @ esriflad) 8or iy Quwevey . $@rf &9%rwr g,

Crops grow by personal care and not merely by watering.

6®:tr@r%m-u_/Lb B avor vt e riyLh &L_i9 o9,

Water anda thief should be secured.

%”,ﬂb.@ll_'lu/ré-'ereiy 20 LT E F6V u,a';ge%@b&u_/u'), arfuris
Fo L7 oy . ,

Ten kulsis irrigated by a spring or a river will equal in yield a
hundred kulis irrigated from a tank.

T @& Srurdserls,

Do not attempt to water a field except by natural flow.

&ewor o P& & & 5 oy e Hew pa&mEEHLD,

If you take care of the well, the well will takecare of your
stomach.,

@@gmﬁﬁgr,éﬂ@é} il Hewp G Fm T E@GLD,
Fill up your well and you starve.
Bfamss@ur @ eubh L t_aop B)en maew ol 1hé &G eussr §.w 1.

Though there are other sources of irrigation, yet baling is
necessary.

. S Z&eor@ Bevor mGeur’ (@),

Sink a well where there is an ant-hill.

, aanr o aten@e Care L b,
A well in rocky ground and a garden with bunds all round
(are good).

Qe G 2% & &r pyineswr H QR &ewof,
In a sandy stratum, the deeper you bore the deeper the water,

@anms s Gewr gy e oyib, @) mLT S Eesor &y BT D,
The more you bale out water the greater will ba the spring. If
no baling is done the water will stink,

erbest g HeudaT QG TVeuTeT, @ HOLD epauEn T &0ET e QULD,
Yama * kills but one man at a time ; the picottah will kill three.
Dew plGuaerib o@r &9 2o iy,
Baling is good only for a single crop.
uri,gE ayb Bagphd arudsayb Gougmin,
Crops require water and drying alternately.
8 p ews@L 50 &TE S5 T 8uD ﬁ@é@é@&rn_n—@'@,
Though you allow shade, allow no water to stand.
BT&e LT et @) Suth LI GOoT GRT GVITLD & GsoT GuofLnr m Qpy-wiT g,
It'is easier to couduct the duties of a Tahsildar than to distri-
bute water.

* Yama="Piuto.
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501. gwden o gwﬁ@ufr@mlb uTw@pg Qaresed, &ris
Do QarehreLD, .
Even though the river runs full, only some quantity of water
is used for irrigation and some quantity is wasted.

502. @ pés eargyin wewr HP@&efl, FasliQLrELD Qurerse
euLh, )
A well in the sandy soil springs as water is baled out just as the
wealth of a man goes on increasing as it is spent in charity.
903. @fl QumBev erm@d QUEEd. '
If the tank becomes .full, there will be water everywhere.

9504, @ o péQsreudwms Qg ssmev, <y Pairt 99 s@eupb, -
If you begin to prepare a pole for the picottab, you will get one
big enough at least for the handle of a sickle, that is to say,
if one attempts at big things, at least small things will be

secured.
905, @pplir @sm GT(@:II"LIITl;Ly_G:LQGU,
No work is equivalent to that of picottah.

W EEDING.

Here the first four sayings allude to a common practice of running
the ordinary native plough amongst the standing crops, and urge that
this should not be missed. Weeding too must not be neglected, but
carried on till even the crop is ripe, and the reward will be great.
Neglect thereof is a sure cause of loss. Korai (Opperus builbosus) and
baraili (Cynodon dactylon) are the very common weeds, and both are
difficult to eradicate. What is referred to as fadana in No. 526 is not
identifiable. The palliin No. 527 is the Striga densiflora ; a common

Parasite on some cereals.
506. oo dewsss o/0uw 2 up,
Sow thick ; plough out the thick spots.
807. o igQeouw HUQururi ypéasgens GeareQ@a Lri,
~ Look to the thick growths first, afterwards to the bare spots.
o08. L g R B Lpeuy.
Hoe at the proper season.
509, sawris LQF QHB L euerpLb. -
A thinned crop will thrive.
510. rubgler b or reevaTy s BT b &L a9,

Manure the field till the crop begins to ear and Weed it till the
ears are ripened.

811, &8 iadwigih &% 8@ @,
Weed the land even after gathering the ears.

812, @&vras@,m@u/rl@,a; &% aow & Do g,
Root out weeds when they begin to sprout.
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5138. 6536ff Qu@éarsrer s@ur D,
He is blind who does not weed.

514. &2%7 Qw® s seueT & aLp 5 ILJET OT GUesT -

One who weeds thoroughly has a treasure.

515. ulSmpée@Es % QuEgsrey Ll e gyeL_suri,
He who weeds his crop will reap good produce.

516, #%n Qui_rgeussT &9 %7 @Qeul_resT.
‘Who does not weed will not reap.

517. a%r Qu@dsre apler Qu@s@b,
Weeding leads to vigorous growth.

518. Qa g s a2 Qubgsie sl @ pdsam&T @D,

"If the crop is dug round and weeded, three fourth kalams * of
grain may be obtained from a bundle of sheaf.

519. 5%1_9@/5'/5m_'1uu9i areuus .
Orop not weeded is but one-fourth of a crop.

520. sajyis Grerab &% lMmbs 11GEHD et $C sm &,
Deceitful hearts and fields foul with weeds will never thrive.

521. Qaererr @igawws Gaba@Lb,

Koras is ruinous to the cultivator.

522 Qarensrs@Qaraiwemu 99 S euemilh LDGY o8 Ffeow &L
: 9-23 9 /
19 &G) & i ewoT L 6w EY/ LD LIGuesT@n L_WLDTL L T65T,

He who has land overgrown with Koras and he who has married
a barren woman will not reap any benefit. '

528. YypEERLTSH Qarodwuyd HreQrrQL Biss &9 uyLD
mQ@L_mp &
A field overgrown with hariali grass and a man who opposes his
King will not thrive.

524. ,g/l_a;-rgn'r_)@uw'on_?_mﬂé Q& rovor L v ebG) SL_L-T6sT, I (h
&I &/T L6 L 2 @pSeugyiD G &L _L_m 6T,
The husband of an unruly wife and be who cultivates a field full
of hariali grass will be ruined.

525, ,GITQ'@@/B;EF@Q@U'J ,ﬁrr,ﬁ@(gagmrg!,ﬁa/r@t.b b,
A house with a harlot and a garden with tadana go to ruin.

526. Garewias@L Level @iy d@&HF &@et, ’
The palls is as fatal to a field as Sakuni t was to the family.

#7 A kalam usually contains from 24 measures of grain in Tanjore, to 36 mea-

gures in parts of South Arcot and Chingleput : the measure containing about 2 1b. of
paddy.

+ Sakuni is the name of the evil councillor of Duryodhana— sée Mahabharata.
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OROPS AND THEIR MANAGEMENT.

As an introduction to this section, in which will be found an
especial wealth of sayings relating to the growth and management of
paddy, a number are given which relate more generally to crops as a
whole, whilst the two following may be quoted to illustrate the import-
ance attaching to the grain crops:—

DJodLD (HED DL EELD (F560 DUYLD,
Want of grain means want of everything.
~g/o°o&i[.b weflbgTev enBGIb oeluyLb,
If grain is cheap, everything is cheap.

In the selection made below, first come a number which express
the axiom that like produces like, then follow others, which will be
further illustrated below, showing the mnecessity for sowing crops on
suitable soil, and the importance of sowings being made in due season,
disregard of which may leave the richest soil (No. 589) unproductive.

527. lenrQurer Q@urt_ Q&g Quirsst o aplers@som ?
If one seed be sown, will plants of another kind grow ?

528, warGob ssrE@rb,
As is the seed, so is the plant.

529. wyevamr deansssrer @meuens apders@or ?

Would a crop of red-gram * grow if azarai + be sown ?
530. erorenaiensssrev Qarares wpdor &@wnr ? -

Would horse-gram I grow if gumgelly § be sown P

b538l. wrg@BrwSim Gsamedy), QopsBrbfés o gaosG8@
CargDrw g GuesrdesrsQar®. '
Alms to them who do deserve ;
Beed for land that it will serve;
‘And girl for wife, you should bestow,

In family that you do know.
932, Hawg B i1Casmm by, Hvs S HQsmm @Ligzor .

Seed suitable to the land is like a girl suitable to a family.
533. umasQBs LG I, |

Cultivate in due season,
534. srvg@ev LGIQesiigrer s _er eurmsQevessri_mib,

If you sow in proper season, you need not borrow.
538H. srev T &L_&a& B H@ih,

" Timely crops standito the end.

936. ur feQur’t_reuh Ll g SHRur®,

Even on poor land, sow in season.
537, sregaalenr sriwbe Pur@,

Sow the seed in time, even though ‘the land be not fully ploughed.

* Red-gram == Oafanus indews 1 Horee- = Doli ¢
; ) . ¢ gram == Dolichos biflorus.
t Avarai = Dolichos iadlab, - § Gingelly = 8¢ mum orientals.
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538. Qerdyss 9wy GUemuyd UlF asrg.

If the seed-time be missed, even the dunghill cannot grow a crop.
589, weL L b ﬁtﬁi@@@ BL_L_LD,

If the seed-time be missed there will be loss.

The next group of sayings includes a mnumber of allusions to
the .best general s.eed—time, in connection wherewith a reference to the
earlier part of this collection, sub woc the weather, should be madel
the ocalendar given wherein may be found of use Adi (about
July) is specially named as the best of seasons for sowing. The com-
parisons between the virtues of man begetting a son in his twenty-
fourth year, and the sowing of seed in Adi, and if possible the early

art of the month, will be found repeated in other forms further on.

he next month, Avani, is not so good, but later in the astral period
of Uttara the sowing of the late crops comes on. Panguni (March-
April) is rarely a sowing season, save in exceptional cases, In several
cases, and especially 1n the last two sayings, the ryot’s belief in lucky
days for particular kinds of labour is shown.

540. @8 8eor wrssHe Errd davg eDupbgrey Uggenr
wrpay’s usGureaT gy Hev &% Tuyb,
If seed be properly sown in Chittirai, best yield will be obtained.
541, gyl b Czy s
| Liook for Adi and sow.
b42, %a,%/rl_@?v owieutGgm B TiD,
All erops in Ashada.
543. gy wrgsfe dosss GHesyb giugha GOpis
Qarer b 1S HESH 2 Fab.
Seed sown in Adi and a son begotten at the age of 25 will be
of help. 7
b44. 2y wisLw davrss ey, yriler& L &Eeors s
B BL_@D, Yy miwreveyBe Qupp L gewaumhb, @)epest
b @UAQWTT&ET Ljen 55 FUES ST,
Sowing finished before the 5th of Adi, transplanting before the

15th of Purattasi, and a son born in the father’s 24th year
are like treasures buried by the elders.

545. o UAQEL o dosssdomsuyd Y sreT@ey G ppES
Qarseruyn @oirmpev @iy w SeoTiD, )
Qeed sown before the 18th of Adiand a child begotten at the
age of 24 are treasure obtained without endeavour.

546. <y LBQaLy® dosiEn dosyb ules avgew
Q8 pé&@m 1S Er b QuAiQumriser Csigw Gaerid. -
Qeed sown before the 18th of Adiand a son begotten at the age
of 16 are like ancestral treasure.
b4'7. lgs@arnH BenrQurili e &rigReads® Q@ STL
&TILIGEHLD, . o
If you sow & seed in Adi, you will have a fruit in Kartigai,
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548, e SgsriouTT S s er@.
Sow your seeds when you see the sun in Uttara.
540 SmssSo 858 @b S Bev @Halsaenid,
If land be sown in Swimka, the produce may be heaped up in
Kumbam.
550, geuswf Lt e b gyp@ LILL LD,
Avani is a deceptive season for sowing.
551. uBm@ailbdev Liem DL /LD a9 _mest,
Even a Pariah will not cultivate in Panguni,
552. Qausrefl elengdly., edwmrper &&irdy.,
Sow on Friday and reap on Thursday.
558. Qaverofulo adenmidly, Faflldey & @891,
Sow on a Friday and reap on a Saturday.

~ Below follow sayings giving advice as to the proper state of the
goil for sowing, and others urging promptitude in performing the
operation, the loss of a single day often meaning the loss of a
crop, on which point reference to No. 410 should also be made.
Further advice not to be grudging in the seed sown, and yet that thin-
sown crops are the best, follows; and, in connection with the questions
of thick or thin sowing, reference may also be made to Nos. 398 and 507
above. Then come some sayings illustrative of the belief in the evil
eye ; regarding the possibility of forecasting the outturn; and as to
the time of harvest, together with one to show how much damage is
done to the crops by parrots. In conclusion, the benefit of drying seed

thoroughly before storage is alluded to.
554. edupapigddow alew sQuwev,
Do not sow while it is raining.
555. mrelensliyh, meri Qeuerres enibuyd, Srrillreor @D &6vTé
LLIens, '

Sowing land when it is very wet, farming in two villages and
having two wives are 1njurious,.

556. Qa9 edenriigy eeuiurt iy Q6T b Fifl.
A sowing in dry soil and the offspring of a concubine are alike.
557. wudapeE® apt Qe gmyib el _&@EH 9% 5@ au gomytp,
Be foremost in cultivation and hindmost in an army.
558, Gp,gi;u!_é@&uﬁu_pb 9@ & st v, '
Early sowing is best.
559, uy damra@ Gy deng apSsH.
Seed in the hand is better than that in a measure.
560. wig a@ensr srwsg Gy dens Q% 5.5
W'hil(il seed kept in waist-cloth dried, that taken in band grew
well. ,
56l. wy e sa@s 9y aens apsP.
The seed in hand will sprout before that in the waist-cloth.
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lemr s @6,
SBow far apart.

yensQur LSi, oy h@ur @iy gserib.

People must live close together, but plants must be wide apart.
sroriitgC@s i, gt itgGs Lo,

A thick crop and a numerous army are the best.

auwefl_ . Llmb guwdll L. @Gy ssaTaph pSTevds
eurT s, ’

A blighted crop and a family that is overlooked do not thrive,

a9 % upth Lu9i ap%ri9Qe.
The nature of the harvest is known by the young shoot.

aver (pasrL 9erRCewl s fluyb,
The growth of the fruit may be known when it is tender.

srigHens pisrey 6L 1919618 b &5 1T,
The ears will be bowed to the earth early in Kartigai.

srigBAonssar@ serlG),
Prepare threshing floor when Kartigai month commences.

&paf @ misaf@d Hofl Grisar@w F@L_morie re,
A house with an old woman in it and afield with a parrot in it
will not thrive,

sriibs S @a@l L Aadew,
Seeds well dried will keep without harm.,

,g;/@afﬁ'/asl;mL_G’uﬂ'siJ 919 Qouir gefli 6@ m .
The bottom root shoots up like the stubble of harialli.

g/yz_':z_/ésafrev,éﬁ@ev, ereflé@ enbg QuasrerE.
At the harvest time the rat has five wives ; that is to say, he does
lot of damage to the produce.

e N¢FcrQey @, or(CuriLrp@ure,

Like manuring lime trees.

6T @BLD, &@HLDLILD @) w1 &E gyev LJlUs'Z')T‘ﬁ'@L.D,. |
The gingelly and the sugarcane will yield their products only
by pressing them.

ser—JuQacr@w-  &@HDL &L, o _awor L a9 & evor GLb
The sweetness of sugarcane can be known only by actually tasting
it, just as the wholesomeness-of the food can be enjoyed only -
by eating it.

SARLLLIE 5@1‘@@@50’_@”&3 &F SEHWT [ o
T%ﬁe lel'esCt;?lce of nodes in the sugarcane does not make it bitter ?
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578, aranreow Qe iy ssriee Qumi_L_mé, @enL_ujib, Liswr(pLh
&IT gD, ‘
If waste land is dug and oroppéd with elephant yam, the yield
will be good resulting in a good money return. '

579. Qareol_iiTev &TIE D uu9/'r, 6UTEIL_ULIT Y gz;@rﬁ/h%@m_
The crop that suffers from the heat, will flourish with the breath
of owners of the crop.

Pappy.

Of the sayings referring more or less specifically lto different
crops, by far the greater number a,llude. to paddy alone, and in
this connection it is scarcely necessary to point out that, in Southern
India, ©wet cultivation” and-the growth of paddy are practically
gynonymous terms. The crop of wet-land _is paddy, although small
areas of other crops, such as sugar-cane, plantains, betel vines,
turmeric, ete., are found on this class of land also. It is to the culti-
vation and management of such land, where it exists, that the greatest,
and often almost exclusive, attention is paid. In the first group of the
collection relating to this crop below, the recommendation to take to
the cultivation of wet land- is strongly put, although in No. 584 a
discrepant note is sounded. The particular variety of salt land refer-
red to in No. 585 is not clear, but some varieties of paddy do flourish
on land not too strongly impregnated with alkaline salts. In the next
two sayings, the necessity for personally superintending paddy culti-
vation is expressed even more foreibly than it has been as regards
agriculture generally, and then follow others inculcating thorough-
tillage. In No. 590, the custom of puddling, or reducing the soil of
paddy fields to a condition of semi-fluid mud, is alluded to. Such
puddle should never be allowed to dry up. Nor should rain fall on a
newly-sown paddy field, nor on one recently planted out. The last lot
of sayings, in this group, refers to the small banks made between the .
plots into which paddy fields are sub-divided, these banks being made
to retain the water on the land ; they inculcate order and neatness in
trimming these field-ridges ; No. 600 being an extract from the bless-
ing of Auvayar on king Chola at his coronation. The explanation - of
the value- of high field-ridges is that the deeper the water the more
“ the silt that can be deposited on the land. :

580. @rsrulSr &2
Cultivate paddy. ;
581. arer@pliud rres auth @eoHLudiGew,
Take to paddy cultivation, no matter however small the extent.

582, mERE UL LEHERFITE,
The gain from tbe wet land will be lost on the dry land.

583. sepweé®m Yy sCur acrPéw yepansQuir,
Working in wet land is like working for gruel merely.

584. Qaverrsenrdley a9 b QmpHLUGF,
Paddy yields well in white salt-land,
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590.
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Qrev ps@d srayw Quraresas Qsrip guib, ,

Paddy demands the personal attention of the owner, but a friend
may be trusted to buy gold. ’

Qrev aus@ 5 ,ﬁ/f@./l.b‘ Glueer g 6&585 Qsripauw,

Paddy must be supervised by the owner, but a friend may select
a bride.

2 GoTL. 2L eusE @, 2 1ps o sEew Qrw ey,

A well-fed body is vigorous; paddy grows stronglyin well~
ploughed land.

ur@® oy dsg Lur@urierew urgpusr@b Gse alTeywb.

‘With judicious labour even very poor land produces a good crop
of paddy.

o wpsCsrm erlitsre 2 pe@ GEW QD &TE)H.

If the ploughed mire dries up, you cannot get even a wulak* of
paddy.

Qrovev@eney @asrererBeneurasrd.

Rain falling on paddy or horse-gram before germination is bad.

BLL 65T g 1D pud Q&L L 65T &y af p/6 SLb.

Rain on the day of transplantation is like guests arriving when
one is reduced to poverty.

BT B Q) &TLDL) & VTGO i 6GH (& FLOT GOTLD,

Watering on the fourth day after sowing is like poison.

aresr o pa&ENe ?

Why only one ulak rice P

LB&TEY & HDLIY.,

For want of proper tilling.

aer Qg ssQures ? A

Why does the rice get powdered under the pestle ?

Gueibenp UL L @uT&,

Owing to heavy rain.

aurliig GeuL 19 &7 aenriLig & gmb,

£ the foot of the ridge be trimmed, the yield will be full.

aurliy Q@ sw el odanmpuyb. .

The more the trodden hund the more the yield.

& pafld@E BTl QeuL 19 L1ri &6 EYEE GOLD DG
L. - .
To trim the field-ridge and to apply black to the eye are alike

good. , ]
BLrésupgsGure <y evor e GlevL_L—.
Trim the field-ridge as clean as the butcher cuts the neck of a

sheep. . '

Qurian-QCurwy o G’&mg__ml_@u/r@m,.

1f there be a hole in the field-ridge, you will lose one kottah+t of
grain.

o

+ Ulak = Two ollocks, or one-fourth of a measure,
+ Kottal = 168 to 192 measures of grain.
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599. awriiyjur Qv e wWHD, Q/ﬁ@) e wré Gy Wb, @Y 2w
raé Garew e_wpd, Csrev e wrs Qamr o wiHh.

The higher the field-ridge the more the paddy; the more the
paddy the richer the husbandmen ; the richer the husbandmen
the richer the country ; the rilﬁcher the country the stronger the
king. |

To the successful growth of paddy, an abundant supply of irriga-
tion water is, in most cases, a mecessity ; So too a stilctly orthodox
Brahmin requires abundance of water for his ablutions. Too _much_
water may, however, be injurious to pgddy, and at-about the time of
flowering and harvest, special aytentlon is devoted to the manner of
watering ; still considering the importance of the subject, the number
of sayings is small, and those that do exist are not of great import ;
reference should, however, be made to the sayings relating to irrigation
already givon above, Nos. 479 to 506.

600. Fenréaan G Gravalans.
See that there is sufficient water and then sow paddy.

601. wefQuiig QrevatZorujnr ?
Will paddy grow with the help of dew ?
802. Qe eulinGaps @wpereruriciur gy & fssT@uwe..
A paddy crop and a strict Brahmin depend on water.
603. euriigarey QeuL.lg. euw guiLp.
Dig the channel and plough the wet land.
604. urefdlen pw Freflaldleruyib.
If the tank be full, paddy will thrive,
605. e @ pUUTIFRe e senlwmaldZer b,
Water the field well and a good erop will grow.

606. am 9@ sararti g sw@sen ay.
One flow of water is one kalam of paddy.
607. QumapEwuEi G)rev8u&EEULIESLIT,
Too much water is injurious to paddy.
608. FiRQumssTew Qv K odELD.
The more the water, the less the paddy.
609. i ap Ors® am.
More water, more paddy.
610. &+ v p e Qrev v,
The less the water, the less the paddy.
611. sovdlew FarQaver@uw, &8 Fov 692w eueorGwb.
When flowering, the land should be hard ; when ripening the
field should be flooded.
612. uriids ymgasrer ugi@ QB enl_GET @gLD,
) If watered and then reaped, the yield of paddy will be increased
by a padakku.”
018. araewadi ariedrwir .
Clear water is.not good for kar.

b ae—

* Padakkn = 16 measures.
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In connection with paddy, as for crops generally, there is &

general belief in certain days being inappropriate for carrying on field
work, as shown in the following sayings:—

614. Qrevalenraws aaﬁ@@/é@l.b @a—‘d:su:ri;@ye%@tb oy T i,

The sowing of paddy should not be continued over a Saturday
nor a Tuesday.

615. oy P58 S Aupb ywrairens Qrwalamruth &rs.
Paddy should not be sown on a nmew-moon day, nor during
Kathrs. -
616, Qeaauris s @ gt oymEEUTETS.
Do not plant on a Tuesday, nor reap on a Wednesday.

et

There are two great systems of raising paddy, to which further
detailed references will be fourid below. They are primarily (1) the
sowing of the seed direct in the field, and (2) the transplanting of seed-
lings raised in nursery beds into the prepared and puddled field. On
the former system, the lJand may either be puddled or prepared on the
‘ dry system ;’ that is, before being irrigated. The general estimate
in ‘which the two principal systems are held is shown in the
following :—

617. {EL_a/é@ﬁgrraléJ fsﬂ'ev,éth/r@ua'ﬂ@.
Bowing is one-fourth of transplanting.
618. sl sl & svbs 5Gas BT,
 Transplanting apart is better than sowing broadcast.
619. AewssauQBuill@ e pmls UTTFLLGSUILIT i&@ ewth ML
@UCurli@s &oduur,
It is better to transplant and watch the growth than to sow and
look anxiously for the sprouts. ‘ -

Ag regards sowing, a general rate of seeding 18 prescribed in
Tanjore; the kalam containing 2,400 cubic inches and the véls
measuring 6:66 acres ; thus—

620, Qavefl gpeir 2 &@LI LesTesfl resor @ sevib edenriun@),
Twelve kalams of seed for one #éls,

As for other crops generally, Adi is looked upon as the best for
sowing paddy, though there is scarcely any mopth in which the erop 1s
not sown somewhere or other. Avani again is not favourably looked
upon ; the paddy sown then being said to be liable to the obscure, though
not uncommon, disease, mentioned ahove at No. 269, called anask-
kombu—see also No. 588. The succeeding month is looked upon as

favourable for sowing, but later the results are described as disastrous.

ey

» Kathri = Agni Nakehairﬁm (Bans.) or when the Dog-star prevaila;
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Whatever be done, however, all the wet-land should be sown or planted
even though a man has to neglect already _planted crops 1In order to do
it or to flee from his enemies as soon as it i3 done. g

621. g4 Sewply ol slal. ‘
Adi for sowing and Avani for transplanting.
evewnfl Q& .
622. %?dzﬁitﬁ in Adi, the puddle during Avani.
623. el wrassfe Qrev dengssrew gyloraGarby afapid,
Paddy sown in Avani will suffer from anaskkombu.
624. gl Qupw Ceuyd yriiL TG urHeFbur rEas
Lb, \
T:{ beget a son in our prime and to sow sambak about the middle
of Purattasi are equal.
625. 9595 wrssP @re desgssre oo es@h Qrwar
&r i, ‘ _
“ Paddy sown in Arpisi will not yield enough even for wafers.
626. arig@ema wrg gL Fr@y sapdss ey aeuss auth Gare.
' LramaFfGe Qreveunrib, : ﬂ
Cultivation in Kartigai gives an armful of straw and paddy that
will fill a cocoanut shell.
627. Crp3m@CuIrEdpe srpQm@QRurs @b, .
Better to lose seedlings in the nursery rather than to puiddle the
land and then allow the same te dry up.
628. @& CLrig e s CL_1@, -
Plant first even though-you must run away.

The sayings already given show fhat sowing should, if possible,
be completed before the end of Purattisi, or the middle of October.
Although some of the sayings given below inculcate the advantages of
Planting for the earlier season, the greatest importance is attached to
the late crop transplantation being completed with promptitude, for
in Arpisi, it is almost, and in Kartigai quite, useless.

629, HyovssDev BrsmdB.
Sow the nursery in Hasta.

680. gy sl are oss &@HLD, Yewewfl apliuFew sLL.
sl-ab, o) misreT@ew QuUpHD U gevergus QuAQuiri ser
VS5 LHEBTLD, ‘

Sugarcane in Adi like the tail of an Aranai, + planting before the

- 80th of Avani, and son begotten at the age of 24, are like
ancestral wealth,

e e N iy

¢ Waters ; what is bere referred to are grains of rice beaten flat after boiling.

4 Aranai=—=The Lacerta int . : . i e
its lick is ooneidereq poi g ‘{s : erpuncfata ; a _speo;eg of lizard, vgry smooth and shining
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631. yywrrar@ew Quim Qerler yd Yeveof %m@m’,ﬂa’ )
N EUyth 9y &1 & LD,

A son begotton at the age of 24 and transplanting before the
15th of Avani are both good.

632. geuanfl apseiics L @i yeuewfl gyrer yap@ureutd,

Transplanting at the beginning of Avani is like the fame of
great kings.

633. By 'psVUS G, Yo fQUSH, YIL L T8 smLUSD,
g/,iuQQ P SID BLVTETS, )

The first ten days in Adi, the second ten days in Avani, the last
ten days in Purattasi; and the whole of Arpisi, are unfavour-
able for transplantation.

634. yriL & i S %5 Bev sL-Qount_ay,

Transplantation by the 15th of Purattasi is the best.

635. yrilL r& r@ems Briifurer LGS, 5
Paddy transplanted in Purattasi wlll grow as theugh in alluvial
soil. i
686, yriir& wrssAu sey QuARuri @z w s,
Transplanting in Purattasi is like ancestral wealth:
637, L,JLLt_n'@ elemrwrara ImO9F BLuTETH,
| Purattiti-sowing and Arpisi-transplanting are bad.
688. 9098 wrssE BISS YyHECe srsH.

Put aside the seedlings in Arpisi.

639. 95 wrssP BL-af you qua@ Q5D &T o) S

Transplanting in Arpisi will not yield even grain for wafers.

640, o989 wrssBHe BLL- BLab gyeTugE ewwBev Gupo
Qerderyyb, -

Seedlings transplant in Arpisi are like a son begotten in a man’s
fiftieth year. -

641. o598 wrss S Bl_oysLt_rev ot sGEmibyalptb,

If you transplant in Arpisi your crops will suffer from anatk-
kombu.

842, srig@ems QpssTo N &BT DG D cr;ﬁzisgitfﬂ@.

Throw away the plants after the first of Kartigai.

The next group of the collection comprises detailed advice regard-
ing the carryingg ouIt) of planting. To .a.lloW the _planted field to dry
up is as fatal to the cultivation as 1t 1sto plant in a flooded field ; to

lant too closely is equally inadvisable ; No. 647, being a description
of planting ill-done. Still thin planting may be overdone and itls
better to plant a few plants in clumps close together than a large num-
ber in bundles wide apart. Then again, the different varieties of paddy
need to be planted somewhat differently.
643. s Q&sTLIBEST BTl @EeY &1 D). e
Plants dried after planting will not yield even a nals iof ‘grain.

s Néli = quantity of rice required by & man for & day’s food, -



52

644, sl <o sTLdsro Br@E PG50 b &r e . o
’ If the field dries up after planting not even four ralis of paddy
can be got.
645. Cafsw yupsouaubd Qacrer 2_tpadev ./514;..6:;@1:.&,
Keeping a concubine and transplanting ifi a flooded field cause
loss.
646. sEQrew gL THS e & oo,
Distance between paddy-plants and closeness in relationship are
desirable.
64'7. rer@Qmenpurs mvL_a.
Too close planting for crabs to creep between.
648. gpslasmopse Qrmes 50,
Transplant closely but with a few seedlings in each bundle..
649, @py.apypwrd sle rev Qarlen Qsri e wrds &%
wr ?
Wuifll planting in large bundles yield grain in abundance ¥
650. @pyapywiris pLt_mrev Qur fQur Suwmds e %ruynr ?
- If you plant in bundles, will bullock loads be ‘produced ?-
651. Qrméssl @ @salaliuri swsssl () &8 riiLry
Plant closely and look at the (amount of) grain; plant thinly
~and look at the (size of the) ears. ‘ '
652. ereflusrgyn Bereflu Q& reraps Qsrerdr@ursr .,
Har in clusters and pishdnam one by one never fail.
653. sri i swssQal L. 1QeresT i @m@r&r@ Gat .
L,
Thin planting spoiled the #%ar crop and thiek planting *the
pishanam.
654. ereflw amri Dereflus b,
Transplant ker in handfuls, and samba little by little, ‘
6565, gerell sr_Qougmuin FtbLir, Eorofl w1 Qovggph QuirpEFmel,
"Plant samba together, but porcha’s thinly.
666. wereflw suir @ereflu meuenr,
Plant samba together, but navaras thinly.
657. BL Lt @S BTHLGIBTET ST &G,
A transplanted field may stand for 40 days.
658, srgw GDL'JLJg/ FTSL (UPpLILIZ,
Thirty days nursery apnd thirty days in the field.
659. CesHCe apling, Brs@lew aplus s FrEECGa apls
LB, o8 BT EHEE GPLILD,
Thirty days in the mire, 30 days in the nursery, 30 days in the
field ; you get 30 (kalams) from a hundred (kulis).

. The next group of sayings relates to the characteristics of the chief
varletles of paddy. The kar crop is usually an early one, and suffers if
the weather be cloudy, but owing to the season at which it is chiefly
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raised, the land soon dries up and requires abundant irrigation. The
kar fields also require a large amount of weeding ; hence No. 669 to
desoribe heavy labour. Kuruvai is a three months’ variety of kar,
usually raised during June and the following months.

In the use of the terms pishanam and samba, there is often a good
deal of confusion ; but what is known as chinna samba is in man

laces
called péshd@nam. JIn contradistinetion to kar, the pishanam is g;igad in
the rainy season, when the sky is cloudy. Samba usually produces a
white rice of quality superior to kar, the rice of which is usually dark ;
hence the comparisons of value given below. The white kar is 8o classed

because it is grown in the Aar season ; but it is in many places called
kodan samba, the rice being white.

The other varieties mentioned—manalvars, thillanayakam, porchals,
navarai, mosanam, manakatiai—all possess more or less distinetive quali-
ties, which are named. Navarai is a variety of ker that requires as
little water as red-gram (Cajanus indicus) does rain—see No. 694.
Manakkattai is another kar variety, raised during the driest weather,
from February—May, which also requires very little water.

This portion of the collection concludes with a few sayings of gene-

ral import regarding the crop. Old paddy is more valuable than fresh,

~and in Panguni, paddy is usually cheap because that is the harvest-

time. Unlike gingelly, which deteriorates rapidly if stored, paddy can
be stored safely, so long as it is not attacked by insects.

660. .mr@u'a @Qmﬁu_/u') s 81C, |
Girls coming to maturity and kar coming in ear are alike,
661, a8 srigsreugm aricdonrsalesgpiibd,
Sow kar paddy at any cost, though you have to fill up the sea.
662. gyafldars eraluyn, ra@ Qeorapid soori_Heviay,
No one has seen kar paddy sown in Ani withering nor a dead
monkey. ‘

663. %wmﬂamﬁév ety .
Kar in Avani is like the flower of a pumpkin..
664. WNarals@aL t_g sri appm@sbal g Gsrear.

 Kar will fail if there be lightning, and giskanam, if there be
~ much thunder.

665. aréars e gh ari@ow &6y SILD,
Kar paddy will dry as quickly as a crow flies. |
666. gyeoor sSsCsripr, arhsQapmd Qurt L mi,
O friend, trusting whom have you put up a picottah for the kar
crop ? ‘ .
6'7. ardsrii upds sri @auEEEGHLL, . )
607 The flight of a crow is enough to whiten the kar paddy.
668. argé@ s%mQuEssTalure,
Li]gg th@e weeding of the kar field.

. Qeuswrari PEsrev dens ApsaId HTED) S,
669 If white kar fa‘ljifs at all, even the seed sown cannot be reecovered. -
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&r(mHLd SLDLJLD aesor 2T EBL_19. Y D.

Harvest kar and kambu blindfold.

m‘g;d;@@mw@u_ur Qumiss@renaGurir,

If kuruvai is sown in Thai, it will yield poorly.

@ 5 &G (HEON TN L @r_apLoLimr g, o

Kuruvui sown in Thai will not rise akove the ground.

o gEE@mda sa Q@D 2 gard,

Kuruvai sown in Thai will not yield even bran.

oL Qaari BehFT euh H GFTeT® Buseam L Tz,

Pishanam will never fail even though Zar fails eight times.

srierldge Qerard adrdae,

Rest in the kar season means a good yield in psshdnam.

Tt Qs L& QFrerd snwrney Q&L L g &,

The pishGnam crop is damaged by drought ; the kar crops suffer
from moisture. 7

IDTeTLD EIHSSTH 19 TETD &(HE@LD.

The piskdnam crop turns a deep green under a gloomy sky.

Yaor@or e &TIHD YT PSS FIDUTQ)D o) MUEHT & 5T
i@ <. -

Kar paddy one year old and new samba are rarely on hand at the
same time,

g @ DT P STETT YT D LGS FOUTEES FL_TEST S,

Kar paddy one year old cannot equal samba just reaped.

srir sool-a9% Fur &2vwalle,

The highest price of kar is the lowest price of samba. -

srir g Benssari a2, e gaur &2veile.

The highest price of kar in Kartigai equals the lowest price of |

samba in Thai.
aowr sreluge s sl @ar@eibur, Ferer
FUT Q@F@;%L_Lb. :
Of all grains, garuda samba, gundu samba and sanna samba are
the best. ' ] :
Qanr 5@ g s pCuirtl @ Ceol. 2 psren GaL g i Qe
a9&riyib, |
If you plough a field after manuring it with konjz* 1eaf, superior
samba will be produced. )
Qarwle cn @Beval)n BsT QUD, FOLITESS @) emT T ET 5,
No erop can compare with samba, though the yield may be buta
grain for each plant.
srormey gnnen] el Bgr euib, FWUTYEELTST S,
Even if each stalk of samba paddy bears but a single grain, no
other crop can equal it.

* Konji; probably a ocorruption of kolin; (Tephrosi
a8 green saniats for paddy Seider i (Tephrosia purgurea) seed mucgh valued
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Qeubir Quiiss §rey FbLir @%b,

Should there be mist, samba paddy will yield well,

Corf par@sr sbur e%rurQsr,

Will not Swati come and will not samba thrive,

wesorom ) Quuidgmrer wemreveurdl o mub,

If there be a dust storm, there will be a good crop of manalvars.

L reuh Fevlusrusd stQeugmith,

If you plant at all, you should plant thillarnayakam.
87 o Br 99 s5760 R8s QurpFrd &% uyib,

If the soil be thoroughly ploughed, the yield of porchali will be
abundant.

revenr&@ o apsrQur, mapr Lt rQuir,
If you plough a large area for navaras, you will surely lose.
meuenré@ Hleapd, Gurmés Frsap.

Reserve a small area for navaras and a small quantity of rice to
take with buttermilk.

seuenrQumr gevenrQur,

Nawvarai is like red-gram.

18 61160 7 & (& QCFroysmr_ir g

Puddle is not suitable for navara:.
Curaers & pa CuwreeTib,

"Mosanam is the best for food.

IDEDLD GUTGRITL_TEY LDETEES6m & 96D 5,
If rain fails, sow manakkattad.

. sB@EE aproram Gve @aEsTY ApapbeserarTatn,

Three hundred grains in an ear of -paddy indicate a full yield.

. sl Qésalb sTagd sAT 2 [pEE @EVET @mIlD.

(In a rich soil) one ear of paddy will yield a quarter measure and
- one sheaf a kalam. '

& D88 sL_EFeID, .

1f the ears be threshed, one sheaf will yield one kalam.

QEovoverdss @ puh Beib gyerés @erahb,

When measured paddy will decrease, but land will increase.

Qrevedlgrasss QureT ereref(hés L6, |

Paddy never gets damaged by keeping, while gingelly if kept on

will go to dust. - -

2l ré&se Qrov eusC@arrns . 1 :

One insect will suffice to destroy, 1,000 kalams of paddy.

tsmi@efl Lom SiD ugr'r@&rrs'r.r.

Purchase paddy in Panguni.

Qro aws@L 190 QRrits@savard Gova.

“ A1l crops other than paddy are but grass.

5
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Qrarr Cnors.

The last saying above is of special interest, and perhaps explains
why, although of much greater importance collectively, and in some
cases separately, and although many of them are grown on very large
areas, there is so singularly small a number of sayings relating to the
unirrigated oereals, on which the bulk of the population depend for their
food supply, and the important industrial crops which are raised to be
turned into money. Amongst the former probably the most important
is cholam (Sorghum vulgare), which is said to be a poor man’s crop, and
as will be seen further on, is recognised as producing a valuable fodder.
In No. 708, the allusion made is to certain varieties sown under wells
in January or February (in Coimbatore). Kambu (Pennisetum
typhoideum) is a heavy yielder, and does not require much tillage ; and
regarding this crop, a reference may also be made to No. 670 supra.
The reference in No. 711 is to the practice of ploughing amongst the
standing crops—see No. 506 ef seq. Ragi (Eleusine coracana) is said to
be as good a crop as any, on which point also see No. 461, and responds
at once to watering. The Italian millet or tenai (Selaria dtalica) is a
rapid grower, but an exhausting crop and one that encourages the
growth of weeds, especially as the custom of the Tamil country is to sow
broadcast. Varagu (Paspalum scrobiculatum) may be raised by any one,
its cultivation being sosimple. Samai (Panicum miliare) is only alluded
to as a precarious crop, on which point No. 771 may also be-referred to.

706, Cergméem awrigre Gorargans dengs.
If you have little to eat, sow cholam.
706. Corpmislasgaer QerergangsiQur®, &riidslosseuct
CGraeanaQRur®),

A starving man should sow cholam, and he who has no vegetables,
should grow the furrow gourd.

709. QeriQu s Qerarbaliens.,

» A lazy mar should sow cholam.

708. wasriue. Qsrerd waerwsQaaeud Qsrer &S,
Cholam sown in Makara makes a cottage a palace.

709. yorugpés Geroribalerw.
1f the p#la t fruit ripens, cholam yields well.

710. Csrerib mt_rii@uirey &by @ar_ri@uirey,

Cholam should look as though just planted ; kambu as if it were
destroyed. :

711, sry e qpa ey aiens,

Break up the waste and sow kambu.
712. sbyé@ srew 2 _tpay.

Kambu requires only a quarter ploughing.
713. sLhLh &R & &8N ap@@Lb,

Thia ears of hoth kambu and kar dry,; too much in the earhead
stage.

. ) L
Furrow gourd = Luffa acutangula. T+ Pala = Phylianthus reticulatus.
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Y14, Qoo aué@ Cs@r yev,
- Kambu is as good as paddy.
"7156. @grl_'.l_rr@éu denraéah &by ssg@lv earfeCsr @
fmglo .
If we sow a small basketful of kambu we can get -basketfuls of
produce.

W16, Dmpa@flaps wenpulder &by SewSSST OpHEIGD SEETL
g’u/rev e %rujn, @rraant] waopuier lenssgmer Qrmi_ig
Sl Sy e%muwir g, .

1f kambu be sown in Mrigasira, the ears will be like drumsticks ; - ¥
if in Rohini, the grain will not be sufficient even for bread.

T19. arig@Pena wrpsMe sy devsgsre o gBurer eride
wogwor Quime L _mest. ,

If kambu be sown in Kartigai, the concubine will get nothing.

718, ubsriurQs@ssrend g flws 6 @) Zevor w1 TE T S

Whatever you select, there is not a better crop than ragi.

719. 9@ ety gfwCw QesarerTantn,

Sheep for wealth, ragi for cultivation.

720, eri’t _raug geawenti L Q@& Quyb,

Even water used for the eighth time will cause a ragi crop to
yield largely. ‘

21, D%ralenrés o %oraderiuyb,

Tenai encourages the growth of weeds.

M99, LD¥%relensss Qaredaue L%Tiyh 1pler wT S,

Even the palmyrah refuses to grow in a field which has carried

, tenai. ’

28, erorens ST erapUg BTG,

Gingelly and tenai ripen in seventy days.
724 glhe auf@@asm@,és;srrév QRasr@éswrid @eovaredL L mev
\ rrger Qar@éa@es gmib,
In this world varagu may perhaps give wealth ; if that fails, the
: king alone can give it. : ,

125, wi_euer aur@ e s, )

Varagu is the crop grown by a bad cultivator. 7 ‘

796. easr§ wreb ars e gssTw Gm&;u.ntL_s'v &ouLD &T gD,

Every handful of varagu sown in Vaiyasi, will produce a kalam.

M27. mmelar o Q@& rLD19(HE STy @4@'6@9 U & @60 D6 T D,

It there be a stick for birds to alight on, the yield of varagu will
be less by one Auruni. T :

-# Drumstioks — The fruit of the Maringa ptérygospsrmea.
4 Kuruni — Eight measures, the same a8 a marakal.
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728. ueflémls uwds@EL WIS o enbg (eopaEGEL e
@rev gy, , '.
Varagu and black gram yield with the help of dew and- paddy
with that of rain. .
799 ereowlindi Q%réEsres @sflupn, FeEed G T FeNIDE.
) srov @sfujib.
A crop of samai can be valued only when ripe and a chuckler girl
when she attains maturity.

~ As with the dry cereals, so with the pulses, the sayings are few.
¥About horse-gram (Dolichos bifiorus), the bulk of the sayings turn,.
regarding which No. 590 supra should be referred to. This is a
specially hardy crop that will grow on the poorest soils and needs but
little oultivation. In a favourable season it is very productive and a
most improving crop, but is contrasted in No. 739 with gingelly from
which, if successful, the immediate profits are much greater. It, like the
other pulses, enriches the soil for succeeding crops—see Nos. 741 and’
745. TIn the latter, it is shown that Bengal-gram (Cicer arietinum) is
equally valuable. This crop is said to do well on salt-land, but
apparently only the variety of the black-cotton soil on which it is usually
grown is meant. Green gram is the Phaseolus mungo, and the con-
cluding saying apparently alludes to the great superiority of new over-
old green-gram. *

730. %D@Qé&n’mm g/z_'lLQL'lLQLg_e%@Lb.
Horse-gram will strike root firmly in Arpisi.
781, srig@enes wrgssHo sasblsreres Sewsssreun alenss
Clsrerehenl &TE0) &, -
Even if you sow one kalam of horse-gram in Kartigai you cannot’
get the seed back.
732. arigBans DTS G By swaGarer a¥ensESTEV DT ESTOD
Qa&rer a2 uyib,
If one kalam of horse-gram be sown in Kartigai, the yield will be
one marakal.t '
788. arigsSens wrsgBeo Qsrer SrENL-.LIGEELOLG. Q) (HhES
Qavevor @b,
In Kartigai, the horse-gram should be such that partridges may
well hide therein. )
734. QsrerendE @ uer@ Frev,
Two ploughings for horse-gram.
735. QarerersQarapspey eror@héE KLLeY.
Plough once for horse-gram and twice for gingelly.
736. Carewrearws® o8 Qwsreroraien s,
. Scratch the field in which koras grows and sow horse-gram.

* 1t is not clear here whether the varagu referred to so is Paspoldm scr obioulatum or

not. Probably the saying does not ly to thi 5 i :
Pamivarnen (Phsions, ayin cge Fa st ot apply to this crop; possibly the reference .to

(one 1;{ a"{.‘:lnt;)}nference is that the outturn (one marakal) is about onesthird of the seed
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4187. salalulerd 5 Srewr gongadien s,
o Break up the stony soil and sow horse-gram.
788, erer@peien as or pEaaT@ Garerenadlenss svwTEETR,
o Black soil [or gingelly and a stony soil for gram.
789, @% ggouctt ere grallen gds@oua@b, G &g Ssen 6T Qa&r
or o, elen 5660 auever G,

A poor man should sow gingelly; a rich man should sow horse-
gram,

740. @arererGeererreny Garerdr Geuererrantn,
Horse-gram is a very productive crop.
741, Oaraor Quesrsgr Beoow 9L L 1 guik Qareralariy 9L &
’ & LT, ' '
Rather abandon your wife than give up horse-gram stubble.
42, Gasrerafiev Q&rgsmet apler ggmevGime,
' As ruinous as kottan * amidst horse-gram.
743, Qarererellsiy Qariy. a @ &,
Horse-gram cannot climb as a creeper.
744, Qarerens@iye Garer&riby Q&n@ssHQuirey.
Grass-amongst horse-gram serves as a prop to it.
755, sl vdlen sgsre sG55 2 Db,
Bengal-gram enriches the soil.
T46, srenTsETLEET LSS &L_2oval 2o uyLb,
If the karai + bears fruit, Bengal-gram yields well.
4. seni e qps sL-dwaians.
“Plough salt-soil and sow Bengal-gram.
748, s daslius aflFwsrL .y e,
V Bengal-gram should be sown in black-cotton soil.
749, LwwES LUCHF D
~ Poor soil for green-gram.
750, w8 SseustT LI e pali @ &, _
* A hungry man should sow green-gram.
-761. ewlLwd A FGH L LpE@GULIWT ag&rr/é;srrgym &I
Ly BIILIWIT BT 63T,
Though one kalam sown yields but one ulak, new green-gram is
always new green-gram.

Gtingelly (Sesamum orientale) is the only industrial erop regarding
which many sayings are forthcoming. Those given show that it is a
very profitable crop; that is, when it succeeds ; but also that 1t rapidly
exhausts the land. In these respects, the comparisons drawn between
this crop and horse-gram, which have a‘]ready been mentioned, ave
,anain alluded to. fn No. 759, the great risks attendant on the growth

* Kottan — Oassytha fliformis, 8 weed specially harmful to this crop.
4+ Karai = Canthium parvifiora.

6
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of this orop are specified, and then follow statements as to the thorough
tillage required, the necessity for sowing the seed thinly, and that the
seed should be sown when the land is dry. This is naturally tbe usual
state of the land during the earlier montbs of the year, though too
early sowing is said to certainly lead to loss. There are, however, two
seasons for the crop, an early and a late. That the crop is a delicate
and uncertain one, and not to he counted on till threshed is also shown,
and also that the yield of oil, from the seed, will depend greatly on the
labour spent on tillage.

752. @2 gsauett ererder aFens,
A poor man should sow gingelly.

758. tﬁ@&vrﬁgwm ar (peuHap S B HE o6 e 6:9766),56!‘5&@611@“&@1.5; :

The poor-man should sow gingelly for seven years.

764. @%n Sseusr ereneEn ovewsBeusT auTED. o
The poor man should sow gingelly, the rich man shoild plant
plantains.

756, @ @s0aL L e cr@ir@erw,ﬁ,
He who has lost in farming should sow gingelly.

756. @lrsa ecrereralans GQarepdas Qareorenedens,
’ To impoverish the soil, sow gingelly ; to enrich it, borse-gram.

15Y9. erevenaliang 5 euwiedev a pp@sev 1919 wir g,
A field that has carried gingelly will not yield even seven graing
of paddy. A '

768. eroneraiensss arLly o Qarerenbaddarurg.
Even horse-gram will not grow on land that has carried gingelly.

759, ererené@m @ apehay e wpambar Gr_sir FEsa@ @ 1p

eron@n lens &G mG e S esr evL_ig v b @ev Lomesr
Qb ga0sL QL or smasriuss HQe e pQ@rLiis b g
Qe CLer w55 5152000 Sl g5 & anf),

I am ruined by having ploughed seven times for gingelly ;-

I am ruined by having sown in casts of seven seeds ;

I am ruined by deer having grazed on the plants when they were
in rounded leaves ; -

I am ruined by heavy rain when the fruit was full black ;
I sowed one kuruni and reaped one kurund,

760. erorems® arape_pey Curi_Qeugmib,

Plough seven times for gingelly.
761, Grérr@eé@w@‘gg@/ G)esrm*}r@ds@esv@bpa/,

Gingelly requires ploughing seven times ; horse-gram only once.
762. eromer 199 &@ @r 1p @9"5-‘6;:914_66@ @ Lp&TUi. —

A handful of gingelly seed sown in seven casts will yield seven

pods for a handful. o

963, ercremib Oasrre}r@rerb ForQereralen s,

Bow gingelly and horse-gram when the soil ig dry.-
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764. l_/t..l__rrgj wrgsfe Qui erar elanr &g@Renrinrgs 5w
7 erer eeno.
Sow the large variety of the gingelly in Purattasi and the small
in Chittirai. #
165. s aoren garte.
Gingelly sown in Thai remains in the soil.
766. wr® aeren wy .l Huesrio,
Gingelly sown in Masi is like money in hand.
767. eweuard eron @ eurudQon.
. Gingelly raised in Vaiyasi is certain.
768. ereoren dansds @upmanl Garorer alengsss Qsrpmar®.
Black loamy soil for gingelly and waste land for horse-gram.
769. eroremb GQ&rer @b 6rayit& ETET. B
(ingelly and horse-gram are seventy days’ crops.
7'70. ererensl saranf pig @i,
Gingelly is subject to innumerable diseases.
771, -rerans @ FrQaou gy, Freninsorcr@es@ougmitb,
'Ginﬂgelly must come home and samai must reach the threshing
oor,

2. erenemi@sreren, el er i euriiiSmw &% b ab s
Qoverer meresT LiT&EBuw LD,
The cultivator is lucky if he brings home his gingelly, his
horsegram or the crop on the tank-bed.
773. e @ eremTersE e(hH Q@& ri @ _evorGlasor us,
Eight gingelly seeds will give one drop of oil.

T74. e @ray 2-apsTe QG Q& r Q) i_asorQevoriis,
If yon plough eight times youn may get a drop of oil.

Sm—

The sayings regarding Cotton (Gossypium sp.), which is a widely-
grown erop, are few, and begin with a comparison with gingelly in its
favour though the crop requires much labour, pspemally in picking.
Unirrigated black soil is usually called cotton-soil. No. 783 alludes to
orops sown broadcast as they always are in the Tamil country. On this
land the sowing season is usually much later than Adi, so that the

advice in No. 784 is not of general application.
h. uSsemaptd GaL L eusT u@j,@aﬁ’mﬁs,

L_euesr GreTEnadem 3. .
If a man has been losing for ten years he should sow cotton ; if

for eight years, gingelly.
76, srenaupd ereren ujib wadL_rGs.
Do not fail to grow cotton and gingelly.
777 . amensuyb & &7 o LD 6@@&L{ﬁ:ﬁ@.
Cultivate gingelly and cotton with care.
7

o Qarmepd Qe
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778. g fsarur@ vest el resor @

Cotton requires twelve kinds of labour.
779. .gwm:ra's@m LH S & b g/l_ﬂ'ag)mﬁf_'u_:m-@ ?
Would any one sow cotton and castors thickly P
780. uTwTE SEHESTL 9. DE u@ﬁ.@agm,ﬁ,é,ﬁrr@ Uw;a'rr,s@:_'n,
If cotton bqe? grown on unirrigable black land, there will be profit.
n81. wewrib Cerssreb UmsACFrrg.
Though you may hoard money, cotton cannot be kept long.

782, ureuth LS B LS ZIBTET,

Good milking and good cotton-picking last for ten days only.

788. @erbLi(rsBar@ @ qpipay@FiisTey @& LeeT ey (R,
- Plough amongst the young cotton crop seven times and yon will
get a potful of money.

784, gy uuBsE Csydas.
Watch and sow cotton in Adi.

Again as regards sugarcane, a comparison is drawn with gingelly,
‘the raising of which is comparatively inexpensive ; for this crop entails
heavy charges, and can, it is said, be only grown on a small scale.

The cocoanut and palmyrah are both valuable palms and from
both the juice is obtained for fermentation ; whilst the leaves of the
latter are especially valuable for thatching and the like.

The allusions to plantain cultivation go to show that though it is
remunerative, it is not so much so as that of either sugarcane or
cotton. The season for planting, the age of the sets, as well as the
manner of planting, and the care the crop requires are all alluded to.
Why the fruit-branches should lean to the north is not clear, but so it
is believed. The leaves should not be removed, as otherwise the plant:
suffers ; but they often are for sale as plates, and even in rural
villages the temptation thereto is great.

The brinjal, or egg plant (Solanum melongena) is an extensively-
grown vegetable and a remarkably hardy plant and heavy yielder.

; The remainder of this poi;tion of the collection consists of migcel-
laneous references to a variety of minor crops, ete. ,
785. @%r gseueT erorenalengliuirer e dseuer amby Cur@
QT 68T, ’

A poor man will sow gingelly, a rich man will plant sugarcane.
186. s @ssaer sapbyameusas Gasgmith,
' The rich should plant sugarcane.
787. ambyeealiug sresilfes S,

Sugarcane p'anting is done in a Kans.
788. seriflews B smHbL 6.

Plant sugarcane in alkaline soil,
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ugy SEmev &by @)% Ssre @RLOL.
When well-grown, sugarcane; when ill-grown, iron,

(mn@?mu://é,a.m'eb)' QLY SEBSETEID  EUHLOLY HOHEST B,
SR OIS LT 6V GIHLDLI&@EHLD S, :
(When grazed by cattle) sugarcane will never shoot, though

lzon may ; sugarcane when grazed down is of less value than
straw. ) ' -

wr§ um@eiide spbL L,

Harvest sugarcane in Masi and Panguni,

LD S & SERLDLILD LDE T U G5 [pULyLD,

The sugarcane of Masi and the plantains of Makara (are good).

2,6oi .%b%n‘raﬂr@evn',éﬁ S@HLOLJLD, D49 éb?euraln(ajevlr,éﬁ 44
izfﬁu_/m, ywrErar@ey Qupp ysewesuth, yrl L & U&
%ot b gE@er UL sQesuyn QuiQuirt sereneuss SeTiD,

Sugarcane in Ani resembling an elephant’s tail, a pumpkin in

Adi resembling a cat’s tail, a son born in a man’s 24th year,

and crop trarsplanted before the 15th of Purattasi are like
ancestral property.

el gy lerenr@ovt &5 &HLDL .

In Ani, sugarcane is like an elephant’s tail.

gafller yrieraur@arss &@biyb, Gig 9w elensss &b
yib, Yot r& 15 %or 6 Hew BL L s_ayn QuiflQumri serr
U g S FETID, '

In Ani a sugarcane like an aranai, kambu sown in Adi, and

paddy planted by the 15th of Purattasi are like ancestral
wealth.

QR EmremL_LD6» (D oy L7650 Bett Tt .

Rain in the hot weather produces a heavy yield of cocoanuts.

g9 L19erl%er Gy Ly s.

Woatch and plant cocoanuts in Adi. —

Qu g Qerder QergQurL_redL L reub - epeu g g19er o

QarmRurlib, P

Even_when your own son fails to feed you, the cocoanut will not.

aneu g 519 e or e LIT GIET & & Tev Qu o9 26 &@ Ha@jLb,

If carefully tended, the cocoanuts will be of use to.our children.

Qa9 Q&L L3 G gerdor @eul_L_Tibev QaL g LT, .

Cocoanut palms are spoiled by cutting the leaves, the palmyra
is by not cutting them.

m;SL:ILJﬂ'&YTGNUJﬂ?,&L_aQ aT@. . ‘ '

Yook out for and trim the spathe of the palmyra in Thal.

amsm‘gpuﬁ?@@@ésﬁrmg enau L) Q & 1 21968 (& B 0 S Qeriy,

Plantain cultivation gives a treasure and the growth of sugar-
cane (or cocoanuts) gives a potful (of money).

yrebp@E @t LS SE Qariiy,

A trefsurcg by eu]’:-i/vathc)@g pla.ngins and a potful (of money) by
cotton.

()



804.

805. s

806.
807.
808.

809,
810.
S1l1.
812.
813.

814.

815.
816.
817.
818.
819.
820.

64

@renpaE urenp,
Plantains are the poor man’s crop:
aranp Cziyg. vG.

Reek for Adiand plant plantains.

e gourenp seriiev@ure).

In Thai, throw away the plantain suckers.

eriL 19 enranpuyh LSS 196 uyib,
Plantains should be planted 8 feet apart and coconuts 10 feet.

oLy arepdsips, Frysmby sS8H, PoUsy
G Sor _

Plantains and areca-nuts should be planted 8 feet apart, sugar-

cane and brinjals 2 feet, and coconuts 20 feet.

urenp&@ Geul Qb eupHemETI&EE g;mrm?@m@a:m@tb

Plantains ruquire digging round and brinjals require water.

Y 2QET S 5 ST L) & T GO T QU T YD

Give plantaine six diggings and a hundred waterings.

@euasTd wenp eurenpGURELD,

Rain in Vaiyasi increases the vigour of plantains.

wrenpéEs eul-&@ O sesrdora@w 080,

Plaintain bunches facing north and cocoanuts facing south.

QUTED LD GUL & @ am'sa'r&(_t,o@ @,5,@@@&'”8@) &ipd@ Suws
QeovrQu p( E@Ha).

The plantains fruit to the north, the areca to the south, the

cocoanut to the east, and the ]aek to the west.
UTEDLDGUT LD GUL-&@5, G S &EUSHT QU ITLD Qy;as@, UreNin FI&

Cwpr@, e gsaucstoFrs OsHS.
If a plantain bunch faces the north, the plant will flourish ; if
towards the east, the planter will prosper; if towards the

west, the tree w111 die ; and if towards the south, the planter
will dle

@)% Sesrovl] &muw fwmresr,

He who cuts the (plantain) leaves will not see-any fruit.
wgseuripu9%y B gsD s HLIGTLD,

The village plantain leaf fetches a quarter fanam daily.

aunenp @eran auupslevap pmeuh 5@.

Transplant plantains when young, and brinjals when old.

euren pevs s b &S5 (1p S s euih,

Plaintains should be planted when dry  and brinjals when old.
ag@fé@ &phale,

Brinjals do not get old.

srenwlin f) &5 &5 Rfaow s,

Brinjals may be transplanted even after picking fruit.

* Fanam==About four annas vsually, though in some places it was as little ap.
1} or 2 annas,
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fgPeornrssPy " Qpiguws LywpHHICw &5 QAL ey
aspLbLy L) o @) Bevrest,

I lost by planting sugarcane instead of brinjals in well-ploughed
soil in Chittirai.

sr(mEGL 68 AMs@h sradaiy,

There is no special seasens for sowing kar paddy nor for planting
brinjals.

se@futsew &8 ANQsr .

A support for the cucumber and digging round for brinjals (are
necessary).

yemaudva@ L wpBOsTwm,

Friable soil for tabaceco.

sowordaruyh yenaidewuyh st Qur@s &t Gougmitb.

Tabacco leaves and a thief should be tied up the moment they are
seen,

826, @epfewTLib nghFefioy,
Loss sustained in ginger is made good in turmeric.
827. ap@arsa erapia gavesti epeer geraf b @uiret
&fl mib,
With seven hoeings and seventy waterings, turmeric will be of
the colour of gold.
828. wEpsaTaauliLig DSBS He.
Turmeric should be planted in (hlack and red) loam.
'829. @ (LpeH@pLD LDEEEFGT LA L rev ererefl b E@ANQEC D
Qestest o 3 ©O)F mev @uLb,
Turmeric says < Grow me for seven years and I will turn you to
my colour.”
830. Qeup B2mé@ sewmet mib Cabide ehFabLD,
Water is to betel as turmeric to a prostitute.
£31. Qaup Bevallary. Qeras &rigsude 99 AOQurts
sutb Q&FH&@LD. . g :
If betel vines are only thrown away in ¥isake they will grow
well. .
9 erL G&@asri euenT oor (176Q@ &T T HEUENT. ‘
832 gne avarai * plant is enough for a field, and one Kavarait fot
a village.
838. g yaudmT @,a‘sq_@t_‘fn'@‘ ‘
Watch and sow avarat In Adi.
884. g7 SID g/mmJGUITI;L_H'@ asrn'r,é;@ang DT SID TS

LD. Y . 3 «, ® - . .
1 avarai be sown in Adi, 1t will fruit 1n Kartigai.

e Avarai = Doliohos ladlab, a variety grown in gardens

»

1+ Kavarai = A monopolising section of the Niafdus,
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835. %q_-@@@éﬁ auenr Quriii e asrigLAos. @ Friy.
af, L -
If you sow one plot of avarai in Adi you .can have one pot of
curry in Kartigal. < ,
886. gaflwrsn yeens BLL_TGY &Ti S SHEDTED &STLEGS
T @HLD. ’ o
If you sow avarai in Ani, it will fruit in Kartigal.
887. waensr Quibinr g QuTL L. 7 Qi &0 ST SHETILI.
Awvarai bears fruit in Thai, in whatever month it is sown.
888. rremsrugsss@ BQHUSOSL LT,
An onion has twenty-eight coverings.
839. Bavram yap Caudlev,
Insects attack the roots of greens.* o
840. splowrswmeav@asrga Oarg S SaHeo $Aev  LIGesT
SHLD.
Karan 1 if well dug round will yield in good season.
841, Geibyé@g sewadti GFriburwedlen o,
- Water the edible arum } freely.
842. spaL_ss Qalar sereurearl Sesriuniser,
The senat § tuber in Karkataka is so delicious that it will be
- gtolen and eaten. _
843. geflwrs@ur@8p yhalyw suwesFaw @o O psED
LSBT Bulh Y5 6E S, .
Pumpkins planted in Ani and a son begotten in one’s 25th year
will serve in time of need.
844. Qasrarflégmii dppoenr. OGommeHer.;, UTESDHETII
' . & Dm GOl LiGTE gD,
A basket that contained cucumbers for sale will be empty, but a

basket that was full of the bitter gourd || will be full of
money.

845. wr&wenyp wrser Lyd@Eib,
' Rain in Masi makes the pomegranate blossom,
846. erdgs @Q% 2 Sisgreun FEFF Qv o Sorg.
The leaves of all trees fall ; but those of the date palm do not.

847. uremp ap dés@euevinrid,
A babul tree splits rocks.q

® Greens = Amaranthus . % Karanai = Typhoniam orizense.
¥ Edible arum == Oolacasia antiguorum ; another reading of No. 788 ig :—
Qsruyses sewenfi Qraurve Qeop, -
‘Water aniseed freely -
§ Benai = Amorphophallus campanulatus,
&Bltter gourd = Momordica charantiz.
Compare this saying with Auvayar’s saying in the Nalvali, viz.—
@ B9 EpLILJLL
urewr 8@ @ pEGlL-Taure sl ugsw I g Ser g N
irn. CUBED @ FEGIGLD.
that is, * a rook which cannot be split by a long

of Living trees.” orowbar is eplit asunder by the root
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848. C)a;zl.q_e&@ad;@(?a;abq, Qa’L rbpQsL’ L & yeurd,
Lopping spoils a margosa tree, and the want of it the portia.*’

849. .yore @Qméas Quret eud@ oyapour Ber e, ,
‘Why should you ery for gold so long as you possess a portia tree.

860. g lnipsengs Csigiirs .
Look out and gather the fruits that ripen in Adi.

851. ws548 QU T EETL &S ST QULD ymosEy s HQu.
Though the Agathit bears plentifully, its fruit remains un-
gathered.

852. umsPém LSS pay.
Ten ploughings are required for cotton.
863, ererenib apbyh erGlé@Ww LU FD,
Gingelly and sugarcane are exhausting crops.

LIVE STOCK,

The wealth of sayings relating to paddy, and to subjects of general
agricultural interest is such that it is rather wonderful that no very
great number is forthcoming on this branch of Agriculture. The
importance of cattle to the prosperity of arable farming in India is
however fully recognised in the following:— *
8b4. arQoverd @FETEIL-GUETLD; @H@TGHLGUETLD ;  @GHlg-euerd ;

i9-euarth @amudeveverid Qarl@oveuerin @amesreuartd,
Rich forests make strong cattle ; strong cattle, prosperous bhus-
bandmen ; prosperous husbandmen will care for the temples;
well-cared for temples are the glory of the king.

Tt is, however, clear that the word (a7 ®) translated ° forest’ must
also be taken to include pastures, and in these days, as the country is
filling up, these should no longer be the wild common-grazing grounds
on which hitherto dependence has been placed, but enclosed and
cultivated pasture fields, regarding which it is said in some parts:—=
855. Qavaenss@ Beudiben oLiL.

: A fence shuts out rinderpest.
. The value of enclosures has a,lread.y been alluded to earlier in this
collection, but the use now mentioned is not one of the least.

Next may be quoted the following showing the great value at-.
tached to cattle :— ‘ v -
856, Qoo QU b o sdth D1Qenais o gé@h Qo silc .

Those who have children and those who own cattle will not be
ashamed.

ey

T s Portia = Thespesia popuinéa.
Agathi = Agati grandifiora 3
in ealt and eaten.

as & matter of faot; however, the fruitis preserved
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857, GETenL_ &na)@ETE S 56 SLD Quen PFTay Qar@s souguth
e Y,
- The death of the plough cattle and the death of omne’s wife are
equal calamities.
858. mwrei. @l saTev &Y @)% @D,
The ryots will get lean if his cattle get lean.
859. ez @%TSs TV erovevrd @)% S@LD,
If the bullock becomes lean, all else will grow lean.
860. @erenL_ afler m & @yev (&g alerTm@HLD.
The fatter the cattle, the more prosperous the cultivator.
861. mewenGQumgsre @y QLEBEELLD.
If the bullocks thrive the ryot will fhrive.
862. @ao:arml_uav@m/f &-iv@ir,
The prosperity of the ryot depends upon his cattle.
868. Liraverereuesst &b s EChSF T 6T, i
One possessing a milch cow will welcome guests without an-
xiety.
864, 9@wr@ @evevr seavsst YL enpd@  TrRr @ue@
Woror Ao sevest saor@é@ TrgT,
The man without cattle fears the heavy rain no more than a
single man the battle-field. ’
865. ymemarL_ent_ 9L eugbh @sL.r rebr
&9 pmweugun Q&L L mest,
Ruin awaits the man who gives up pasture or one who sells a
lucky bullock.,
866, gerwrienL e ppagd ymmemsTL @ @ FTL.L_auaLh
‘ ) Q&L rer,
He is ruined who sells a lucky bullock or works 4 field foul with
hariali grass, -

5 %mmn'l__m!e.

The above show how much the ryot depends on the welfare of his
cattle ; how wealthy the owner of a milch cow feels; and how little
the weather affects a man who does not own cattle. 8o also is the
faith in luck shown as well as the value set on pasture. This latter
point is further brought out indirectly in the next group relating chiefly
to grazing., (rooming is not usually resorted to to any great extent
for bullocks, but undoubtedly improves their appearance No, 873
alludes to the specially luscious character of cholam (Sorghum) fc;dder.

867. wr@aps@ar FQ@ & & euHb,

If the cattle come home hungry, ruin will befall the family
868. wr@é@ Guiiyh GRorée Gginiyb,

Grazing for cattle and rubbing for horses,
869. Cuiig g s Qsaflursor@ Couiis 5 sQsefuub,

‘When grazing does not improve the bullock, rubbing will,
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870. &/,@LQQ O DEE TGS TV 3@ &wr®, wrk @@m%. ,
If Arpisi be quite dry, sheep will grow to the size of rattle and
cattle to that of a mountain. -

871. wr®&B_rayb wrisHewbQureb,
Cattle in Masi are like the temple priest in Margali (fat].
872. afllfsisrew @ant_wnr b Duim g,
If the hump of the ox grow high, he will not fear the herdsman.
878. Cerertiulensr Quiiis NG Q& ri&aQevraid
Qevewor Guom ?
Does the ox that fed on growing cholum wish for heaven P

——

The next portion of the collection relates more especially to the
qualities shown by various characteristics of cattle. First for com-
mendatio. come the short-legged bullocks, then the Alambadi ocattle
are condemned, although much valued all over the south, but more
particularly for coach and cart work. Colour is always much attended
to, a peculiar bluish grey being specially appreciated, but black cattle
are rejected, as showing cunning, though, ir not such, black bullocks
are said to be excellent, whilst if the cow be black that will not alter
the value of her milk. The tail is also cousidered carefully, but
there is singularly little to be learnt from these saylngs, except
No, 886, and there it is shown that a bullock should be examined
whilst it is walking.

A few items of advice regarding the management of bullocks
follow, together with a couple regarding the buffalo, and one as to the
feeble character of the ass as a beast of drafi. No. 894 refers to the
custom, followed in some parts, of tethering cattle around the sheep-

folds.

874. mL_er UTL_GHaTeT daemip oF (5.8 5 LPLDLIGH FIT 0,
A strong man will not fear hard work; a short bullock will not
fear work in puddle.
876, gawury ywpCena = esasurs @pbams.
- An Alambadi bullock is good to look at, but i3 useless for
ploughing.
876. evevalvdanemmpuyib G ed%réarleruyh s,
High-priced cloths and low-priced bullocks are bad.

5&T eV 198 &I & &TEVE L)
8717. 1%, apéarev Gwiw, 9yenreuerr, . iy,
ﬁ(’fullooks: grey ig the best, dun the next, white the next and
black 1s the last. :

878. amuiywr® suL.er@).
A black bullock is a wily one.

9. smLiywre srowr@,
87 Aq’{)lal_c{k bullock is one-fourth of a bullock.

Aarevnr@ su@aL i _mrev gpavor G awor s rovom (), o
880. ?i‘l;xough a black bullock is but the fourth of a bullock, if it be
without cunning it is a bullock and a quarter,



881.

882.

883.

884.

885.

886.
887.

888.

889.

890

891.
892.

893.

894,

895.

896.

(|

UFSAHUIIT @) 6w Lr gub&pLiumnr P ‘

Because the cow is black, would her milk also be black ?

LIG G LT LD 6T (1hai S LPOUT GULD Y& .

A cow with a very long tail and a bullock with a short tail are
bad. '

@6V LD 6uII &8 LD,

A long tail is a sign of long life,

wrRerms 2 furgsaer WIL_&G&ribL twr® eurdE.

He who does not know how to select a good bullock should buy
one with horns bent backwards.

LD L g FeresT wr oL enwssreres.

He who knows nothing of oxen should buy hornless oxen.

ir et sevt-t9evuri gl el QsenL_uGevuiri,

Judge a bullock when walking and a sheep while it is in the
flock. -

e qp@pasr QorLDrEe TH& DS mersT GETevr

- Lr@,

If the ploughman be a fool, the ox will play the brother-in-law
with him, '

Q{L?_UJIT;ELDIT@ 71_1L9_;L1n'g_

A bullock not beaten will not obey.

2 (p&LDTL Gl aps g Beviy s&evrinm P

Is it proper to strike the ploughing bullock on its head P

‘o paysaL (9% S 56lEE PTGl A F L Gad@Einby &g 9@

Hmp Yenod e seurd. |
An unaccustomed bullock yoked for ploughin d ca
labourer will not be useful. ploughing and  casual

2 L@ DBSTEV 6T (15 ZLIGE@HD.
A draft ox will lie down if it has forgotten the plough. -

aerernr @ FoensQw oy L.
A cunning (shirking) bullock will not find a market,

2 1p@Qear N5 swrE) uL;Ly_ul_jJ,;ﬁ,@@w,
A lf)uillock let loose from the plough should be tethered at the
old. '

Far 19 SCVB ST STE0 ESTETETT B,
If a stubbern bullock gets frightened the field cannot hold him,

Qumi oy19 68 puwrL_ig 61 ureOwESL @GR DET ?
Is it right to muzzle the ox that treads out the ocorn

TOSOsGEE 2 1psT UL or (HST@Wr @
A buffalo will not equal a bullock if . '
lifted up now an(dl. then, » even if the ploughshars bo
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897, ey st _reub BrHm SEsTeud srernls8pooL. (9.5
smrest eresry G&Fmrev eyinmrih S,
The buffalo says— I will always walk at this pace though you
are in haste to transplant and the seedlings will be spoiled.”

898. sypws o pajs@arra, ,
The donkey is unfit for ploughing.

Although, in the next group of sayings, the valae of the milch cow
is very fully recognised, there is little to be noted as to what is said of
this class of stock except the allusion in No. 847, to the influences of
heredity and the absolute indifference to what filth a cow may feed
on shown in No. 905, although it is quite true that various surplus
food matters in an Indian household may be usefully fed to cows.
No. 913 alludes to the great delicacy of young buffalo calves.

899. spé& puFauib, m&@bg/émﬁemhqm & GoT @) BLILIT I 565
' - Qeu gmyib,

A milch cow and a baby in arms should be caréd for like one’s
eyes.
900. & peweunr®) &er gE)d @& & DTETLD,
A milch cow is as precious as one’s eyes.

901. oy Csayb Mbs apars e Lwer Auth,
Providence and the cow give return in five years.

902. sroTbUSEE; L/ SUDTLD B/5S0ET S8 H@& D& puyDTid,
Grass to the cow is as rain to the flower-garden.

003, urleliurrg s useausbsToTES, ,sn'mwz_':u/r/'r,ég/ &2 &
Qarar e, .
Purchase a cow after milking her and choose a bride after
seeing ber mother.

904. et St guth DL 19 STLITG LDEDT P
Will the milk of a cow that eats filth be also filth?

905. u;rg_;mi:@uxr@,m@ vgadesreuridev, -
That which would otherwise be wasted may be given to cows.

906, eaussnBarEm mﬁLf_@et@L)urr@i)@a;fr@aruB, Lng./.ﬂ'Lb <y Gab,
" A cow fed upon paddy straw yields a small quantity, but very
gsweet milk.

; @L_aQQQJL.'.Lg_ & a@@:.dmu_l AE.L.'_LQ.. 6T | ‘
ot ‘Preserve younge%almyra,hsby lopping, and buffaloes by tying.
908 urrz;a.e'ses,ma%@,mmm_'.ml_ utrq.é;es,rn.a'ses@a:mr@m, - Y EaDE

\ 8 pori_enL g &6 068G aimorGLD. . o
A cow which requires singing or dancing to whilst being milked
nust be treated accordingly and milked.
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809, sl dspslport el &g dspésCamn@b. CQariy
sm&@pwrt et Qart g dapdaleuaorGL.
The eow that requires to be tied up for milking should be tied
and milked ; and the cow that requires to be beaten before
milking should be beaten and milked.

910. @L-Liumrev spBEST oD FHenr n9@EEE D T_TET g,
A cow that pulls down the thatch is bad though she may be
giving a potful of milk.
911. QarmseT oy LD gfui m g,
A young calf knows no fear.
912. e (HEDLDEEET Ly Iy LY GIDEEEHT 2.
A buffalo calf is a dear calf. -

The remainning sayings refer to the sheep and the goat; the most
noticeable of which are those in which the destructive results of the
grazing of sheep and goats are alluded to, though here again the word
“&r® ’ alluded to may either be the jungle or the field with a crop in
it. The concluding saying shows that it is recognised that even in
what appears so simple a thing as shepherding skill is required.

913. 9@ QRerpssrey QL W N&SE LD,
If t..e sheep fattens, the shepherd gains.
014. wr@Cuwurg wi't ypést el _arw EEDLB </ B 8w A
wr@h, _
Sheep may graze usefully on stubble no longer useful for cattle.
915, wrdsrandm Beomigrewd 2 Qand ot Eenpur g,
Though an elephant’s stomach may be filled, a sheep’s never is.
016, s7@GsL_ %I_GD'M_QQ@
If you want to spoil the jungle, let in sheep.
917. ar@@ast_ Qeaverenrmt_emi_. 9%,
If you want to ruin the field, let in goats.
018. CT (TH DD & @@W&ﬁ@»aﬁgé&@mé@m/‘r?
Will a goat give as much milk as a buffalo ?
919. s Ogaarn gy s&arauw 0, Heara deroy Guiisg
‘ Cur@ wr@), , : '
Groats run from place to place and eat what meets their fancy ;
cattle graze on all ihat 1s worth eating and then move on.

920. 98 Semrorsid Q,m/é@waw'g;g@umm/rm,m'@um@ﬁb aSevevr
sogel o Qevererr GO arer g,
If rain fails in the month of Ohittirai, buy a flock of goats
somehow, :

92]. Gsreweyp Quiswrsr @mbyy® srarsr s -GsQst.
_rQ gn’és@é@emr@éasrr@. '
Oh ! that summer rain may fail and the woolly sheep di that
eight sheep be had for a thuttoo (4 pies). 7 PROER 6, 80 Tha
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022, QeoLwuaGeiag werrwer QFlwrer,
A focl cannot be a shepherd,

923. ymewusp FLlye armby Gy dirg,

Even a buffalo would not like to remain in an unkind home,

924, 9GQsrLrs Qe wer, ywasQsr@Lure) ?

A shepherd unwilling to part with his sheep is not likely to give
away his cows,

925. o ppayi@ @ FpHDAITS, 2oemEGILIDLTLD (ererCe)
QU(RLD ),
The cattle which will not come even one round in the plough,
will rush up for food.

926, a_@@,m@mrmgurr@@; @_dr@/ﬁ@ &wrar sr ?
A good plough animal will find a sale in its own home.
927, apimmif & &G D LFar e g, (paT @oleul SQEEED
L& &1,

If a cow has a tendency to eat the roof thatch, it should be
avoided even though it may yield $ mm. of milk,

928, Guwiiy urf, @iy urf. -

(frooming an animal is as good ag grazing it.
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Nore 3y M. C. K. SUBBA RAO.

As already stated in the remarks made above. a number .of‘ the
sayings quoted may be traced to classical works ; this being the case as
regards—

Nos. 533 and 580 from Auvaiyar's Attich@ds ; and Nos. 14, 16, 19
150, 153, and 229 from her Kondrasvéndan.

No. 15 from Kambar’s Er Yélubadu.
No. 44 from Vira Rama Pandya’s Vefriverkai.

No 17 may be contrasted with the following couplet from the
Parasara Smrithi :—

5 R BT Do DTS FEH 5yDoBeoe~ET | Fse ¥ SyOHFE
‘{)253‘3"33 L‘o/a‘a’n)%' 5'5 ”
“ By giving alms at the-thrashing floor, the husbandman is absolved

of the sins incurred in cutting down trees, splitting the earth, and
killing insects and worms.”

Tt is, however, worthy of note that in the case of other sayings,
corresponding passages may be found in the works above mentioned and
in others of equal celebrity ; thus, No. 11 has the same force as the
saying in the Hondraivendan :—

¢ evor et I fl B Ljevor el B @ifl gk,

“ Whether a man’s life has been virtuous may be judged from his
success in agriculture.” : ‘

No. 67 is derived from the couplet in the Vetrivérkai :—
“ a9 & 5Q@wen qpereuridupLIL
6T B & B 68 (15 (& @wmg,gu_lf.bu_g@zr,”

“ A man who has a plough and seed and yet remains languid and
poor is indeed worthless,

Nos. 408 and 409 may be compared with the following passage from
the Naladiyar :— '

“ gyl riQ@uirip 8 eipQeauQurenSgrig &

@svevreuribmseven fEgsTir GFrew,”’

“ The words of poor men will have as little effect as the ploughing

of soil which is wanting in moisture.”

No. 417 is derived from the following passage in Inng narpadu :—

“ wwrifleuers Quir&&E gorir & s51 @) eu T B Wbt @)
@pfﬁ@w@ﬁﬁ@@@/.” :

“Faillure of rain is bad for the count d . }
performed by old bullocks.” ry and so is the tillage
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The value of high field-ridges referred to in No. 600, is explained in
the following passage.from the Hanchipurinam :—
“ Qupsurgstrésvmssn Quri 0 solss Des1 1L,
Ky ETey euybeuiy b & maésalipliuir aesorneTeri,”’

“ After the water which is abundantly confined within the bunds
has deposited its silt and become. clear, the ryots get rid of the whole of
it by drainage channels.

No. 903 may be compared with the following line from the
Naladiyar :—

¢ rse'vev(ra%isr 56&@119@@&3 a2 mre_1b,”?

“ Hven a call will fetch a high price, if it be the offspring of a good
cow.”
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