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PREFACE To SECOND EDITION,

A few minor correetions  have been made, and

Certain additions, notably an index. which it is hoped

Will aiq o the naefulness of the book.

»

R. CECIL. WoOD,

Ag Rl( ULTURAL COLLEGE, Principal,

COIMBATORE, .
2nd ey 1914,



PREFACE TO FIRST EDBITION,

THIx Note-book will, it iz hoped, be found useful by
those engaged in South India in agricultural investi-

gation, instruction or demonstration, Their numbers
are even now not small, and are inereasing, The

book is modelled very closely on MceConnell’s Auri-
cultural Note-book, a volume which [ luve found
invaluable, both in England and here.

1 am responsible for the arrangement of the book.
though T have to acknowledge, with thaunks, the
'assistanco I have received from members hoth of the
College and District Staff, in its compilation.  Mr.
Fischer of the Indian Forest Service kindly wrote
the notes on the timber trees gf the Presidency. The
book has been in private circulation over two years,
and many mistakes have been corvected : many more
still remain however, and 1 shall be most thankful to

be notified of them, in cage a want is felt for o future
edition.

R. CECIL WOOD,
AGRICULTURAL COLLEGE.

COIMBATORE,
1O0th Meareh 1915,

Principal,
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A NOTE-BOOK

OF

AGRICULTURAL FACTS AND FIGURES.

WEIGHTS AND MEASURES.

IMPERIAL AVOIRDUPOLE WEIGHT.

= 1 drachm (dr.).

= 1 ounce (0z.).

= 1 pound (Ib.).

— 1 stone (st.).

= 1 quarter (gr.).

— 1 hundredweight
(ewt.).

== 1 hundredweight.

= 1 ton.

N

2734 grains (gr.)
16 drachms
16 ounces
14 pounds

2% pounds

4 quarters

112 pounds
20 hundredweights

TMPERIAL INDIAN WriGHT.

(Used in Railways)
10 tolas ... = 1 chittak.
& chittaks . =1 scer.
J) seers . = 1 maund.
rupee.  One seer weighs 205 1b,

A toln is the weight of 2
1 s2es b,

Avoirdupois., and one maun

Mantas WrHiGHT.

= 1 palam.
= | =scer.
= 1 visx
= 1 maund.
= 1 candy.

RE TN

N palams

O oseers

N ovlsses

20 maunds

A viss s a0 littde over a1h, A Madras maund is thus

nearly 25 1h. A oirdnpots 24 wnd acandy i generally
taken at oun e 1L =00 tolias.



WiHlGH I~ AND

Mbast g

IMPERLAL Meastres or Carverny,

5 fluid ounces of water
4 gills

2 pints

4 quarts ...
2 gallons
4 pecks
sl

nishels

see e

A gallon contains 277103
distilled water at 62 F.
625 gallons

e eee

Cnehes and egquals 1o,

= 1 il
= 1 pmt.pt).
boquart (g .

- l wallon (pal)
wek (p‘\ )
{-lhlwl (hus

: 1 quarter {gr.).

il

i“ "

(5(

=z 1 cubie foot,
A6 cubne foot,

o

hdl on .
1 fluid ounce pure w: Aler we wln l ar. Xvoirdupos,
* A pint of pure water we |uh~ a pound and a quarter”

Mabias Measties or Caracrny,

These arve extrenmely vartable, and only a few of the most

widely known are given.
8 ollocks

B Madras measures
1 marakkal ==}

cub. foot

The type Madras measure

contains 62 5 fluid ounces and is usually 5 mchesan
It ix struck, naot he s -k,

ter and 6°7) luches deep.

IvperpraL

3 barleycorns ...

12 inchex,
3 feet
Oy yards L.

40 p()k\
8 turlongs
3 miles

The chain used for meisuring Land <
and conxists of 100 Huks, ¢ach hnk berng

long.
10,000 (. Yinks

ves NYS

TOO00 X, Iks. or 10 . chaine
A quarter anmais ineh in dia s

1 Madias
(M. M),
or padi,
= 1 marakkal.
S thaid oa,

feasure

pucka

ix 108 inches cabie o \\».ui(\
cladine

Liseaw Muasey,

== l meh iy )

o 1 foot (ll }

1 ‘\.\X"i |\~l Y,
Fpole (peo 2,
Vitarlons ffar,).
L anle “y,

league (Jea))

22 vards

bopoles or
VA v ar T ichies

= 1“1 (]lt'.!l.
<l aore



WEIGHTR AND MEASCUKER

IMPERIAL SQUARE MEASCURE.

. 144 sq. inches = 1 sq. foot (sq. ft.).
'%((; 8q. fee(ti = 18q. (sq. yd.).
301 sq. yards = 1 sq. pole (sq. po.).
40 sq. poles = lsr?)ogo(rossq po-)

4 roods .. = 1 acre (ac.)
640 acres .. = 1 sq. mile (3q. m.).
6,272,640 8q, inches = 1 acre.
43,560 rq. feet = 1 acre.
4.840 sq. yards .- = 1 acre.
160 sq. roods = 1 acre.
= 1 acre.

10 sq. chains

_The acre is universally used in revenue accounts, though
different districts still use their local land measures. Itis
divided into cents each 734 part of an acre.
¢ A;n acre has roughly four equal sides of 70 yards (20871
eet).

ImpERIAL CUBIC MEASURE.

= 1 cubic foot.

1,728 cubic inches ...
= 1 cubic yard.

27 cubic feet
LOCAL WEIGHTS AND MEASURES.
ANANTAPUR.

TABLE OF WEIGHTS,
21 tolas (or 4114 of an oz.) = | seer.
1} reers ... == 1 sava seer.

2 sava seers 1 adi seer (3 seers).
1 sanch seer (6 seers).
1

2 adi seers = h
12 seers . = hadiyam.
4 dhadiyams = 1 maund (2592 1b.).
ara seer ... - .. = i seer.
pavu ... = } weer,
ara pava = } seer.
chatak = 4 seer.

A seer of gold or gilver weighs, as elsewhere. 24 tolas.
GrAaix MEASURE,

1 geer = A8 tolas weight of second sort rice heaped,

divided into ara, pavu, etc.. as before. .
The next largest measure above the seer is the muntha

whose capacity differs from taluk to taluk, .



4 WEIGHTS AND MEASURES

16 munthas .., - = = 1 thumu.
20 thumus = 1 putti,

The thumu and the putti are as inconstant in value wus the
muntha itself,

Liquin Mrastvgy,

The grain seer inused for milk, buttermilk and curd, Oil
and ghee are generally wold by weight.

BELLARY,
WElGHTs,
Same as Anantapur,
GRAIN MEastUges,

1 seer == 84 tolas weight of a mixture of the 9 grains
known as navadhanya,

which seems = 8 tolay weight of paddy divided into
ara, pavu, etc,

The multiples of this seer differ in different taluks : in
Bellary taluk a Putti weighs 2560 seers

Liquin MEAsUREs
Same ag Anantapur,

GANJAM.
WEiGuTs,

80 tolax = 1 seer.

5 seers = 1 viss,

8 visses = 1 maund.
8 maunds =

1 candy.

For lgingeily, castor, coconut.gi “and ghee. 1 seer = 22
tolas.

For onions, garlic, saffroy,
seer = 24 tolag,

For chillies I seer = 11 talag,
or vegetubles, ete, | 1 seer < 180 tolay,
or camphor, spices - 1 vikn == 118 tolug,

Lasp MEasugg,

4 seers of rice and o

tamarind, potatos and silk. 1

ther graing — ! thumu,
28 :%:n:ies =1 ;)gwtie (cent),
1 . =] nam,
00 nowtiag =1 a,c::::a



WEIGHTS AND MEASURES

GODAVARI
WEIGHTS.

”

2 pampus ..,
2 yebulams ...
2 padnlams ...

i

2 vissen
4 yettedus
20 maunds

Fuel is sold by the following table :—

BHa

1 yebulam.

1 padalam.

1 viss (5 seers or 120
tolas).

1 yettedu.

1 maund (or 25 1b.).

1 putti (or candy).

5 maunds = 1 kavadi.
4 kavadis ... . ... == 1 putti.
1 putti dry jungle wood .. = 5WIb.
1 putti green jungle wood = #6121b.
1 putti of jaggery .. e == DM b,
GRAIN MEASUKES.
5 tolas weight of rice = ] gidda.
4 giddas ... = [sola.
2 solas = I manika or seer (holds
80 tolas weight of

o

2 manikas
2 addas

20 kunchams
2 yedumus ...
2 pandumus

7t palle puttis

i

I bag or busta of paddy ...
LiINEAR MEASURE

1 nulu
2 nulus

rice).

1 adda.

1 kuncham (320 tolas
weight of rice).

1 yvedumu or kavadi.

1 pandumu.

I palle putti (80
kunchams).

1 garce (garisa of 600

unchams or 192,000

tolas weight of rice).

166 1b.

MENT.

i inch.
1 pathika.

Laxnp MEASURE (popular).

1 kuncham ...
1 yedum
1 pandum

!

1t cents.
2 acres.
4 acres.



WEBIGHTYS AND ¥ EASUKES

.\IALABAR.
"'allum»ad Talul-
Mamunuaxn YOR Grarx g\, Liguim,
2 vee e vee o =] ozhaku.
2 ozhaky, Tt e =) un,
2 uris o = luashi.
4 nashis = 1 edangali.
l6 bazhis . == | narayam.
Narayams . =1 para.
24 naghig . =] {thullnna-
he
N ~ - . ddy weig
%0 m&".gzh,?“““' MEAUre = T nagh, | namyam pa.

. . =1 'h“m
th o =] vipal.
4 viralg . = I muzhakole or }
- carpenter’s kole.
2,000 Wuzhako)ey 1 nazhika.
4 nazhika,

= 1 kathom.

Mmsvmul-:\m MY TIMBER spgken s
Hh76 Perukam, = | candy
WElGnTy
4 Nellummgpjg, e =1 kunni
nnix * Tt = man jadi.
2 Manjadiy . v =) ).-.unjlh«mlmm‘
10 mnthmk .. . =] anlmncbll-
12 hanchyy “ =1 palam.
lfl) palamg . =1 thulam.
20 thulamy

= = 1 bharam,
Norg,

Weiéhts. ~Grain 4 Menxureq Mruck, There are Palams of different

T " = 5rupeex weight.
Or, kweet .
Potatos, e, =15

acco, | Palam = |0



WEIGRT® AND M EASURES

Ernad Taluk.

5 Walluvanad nazhiz ... 1 edangali.

10 edangalis e = L pama. .

1 kole of sawed timber . =} kole » 1 viral
x 1 viral.

1 kole . oe e =2 ML 34 in.

NOTE. - 2 local virals make 1 kole.
Ginger is sold by the thulam of 30 Ih. weight.

Chirakkal Taluk.

MEASRUREMENTS FOR GRAINS.

4 nazhis ... =1 edangali or seer.
1 edangali . =1 Madras measure
very nearly.
10 edangalis or seers . ... ==1para.
3 nazhis ... =1 kongayi-

In the hills, 1 mada ... == 2D seers.
NOTE. - All are heaped measuret.

LiQuip MEASURES.

6 small nazhis ... ... =1 kutti. .
1 kutti ... ... =4gquart or big
hottles.
WEIGHTS.
1 palam o — 0 rupees weight.

40 rupees weight ... e = 11b.

28 b, . .. =1 thulam.

20 thulams ... .. = 1 bhatam.
Tellicherry.

32 1b. - e == 1 thulam.

1 bharam.

200 thulams ...

Cannanore.

30 b, vee ... =1 thulam,
20 thulams ... .. = 1 bharam.

NOTE. In all the above Three cuses 114, - 40 rupeey weight.
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Whiekrs axp MEASTRES

MADURA.
WeiGnms, W
o i
o Lolas (4114 4 w1 palam (nearly 2 06
6 visags - =1 l\l:m;m (about 18 b X
8 visses

1 heaped measy,

Te contains ..,
4 Mmeasures

= ] m.lllld (.huul 25 lb-)-
Gragy Measvuy

= 132 tolas nice.

s« == | marnkkal.
12 marakkyls

ove

28 adis or con

v =] kalam.

NILGIR]s,

Laxp Mgase KE.

ntry feet oo =l kole = ;fi 'Englri:h fr.
1 square ko), Lo =gl w5 g 1.
100 ;qulin = L eawnie = 57600 w. fte
or -2 acrea. f
1 balla . oo a.’i"“.’ncnma:lﬁﬁ.“","q' :
60 x 40 feet or 2,40 sq. fi. =) manai or house-site.
. Mmsunzs.
2 ollocks = | ullock,
8 ollocks
mearures

5 marakk: |,
400 marakkals

== 1 padi or measure.
== | marakka].
= 1 para,

) . =1 mpixg,
lodis (je., double) measurey

or 100 M&dm

3 ru{me weight (tolax)
8 palamg

seers (3} rattal)
Palams ( 1} vikw)
8 vVisses
maunds

~

measures,,, = | palla,

WELGTs,

! palam,
secr,

Fving,

! tuk.

I maund,

m or candy.

rwnnth



WEIGHTS AND MEASCNES

NORTH ARCOT.

* WRIGHTS.
2 tolas e e =}

5 palaman .. .. e w1 oweer (knccha)-
4 dhmh\nm; : : m:uni‘m

'I‘h;f“ maunds ...
prucka seer of (‘hluoor and Vellore is 72 tolas.

MEASURES
12 padis ... e =1 marakkal or toom-
Sl DT Zie
aral
4 kllamua “ .l ,: ll candy.
places of the

The toom or mnmkkul dnﬂem in different

di- trict,
Milk, curds and buttermilk are sold by measure.
sold by measure 88 well as by

Ghee. oils and honey are 8o

Weight,
LAND MEASUKE.
1 kole or rod = 2 feet.
= Hi6 square feet == 1

1 square kole :
kuzhi 'lgTamll) or

nta { %)-
= 1 j =57 square

100 kuzhis or guntas .. =
feet =

SOUTH ARCOT.

WEIGHTS.
3 tolax (or 4114 of anoz) =1 palam.
& palams L, =1 gecr.
40 palams &) ﬂetrﬁ) == 1 vis&.
50 palams - - = 1 tuk (about $11b. Av.).
alams and a fractmn (v srvmg in different localitier) =

1 mws (for mdlgoL
125 toks = K 3nglish pounds = 480 French pounds = 1
dnut sold to Europen firms).

bharam or candy (used for grou!



10 WEIGHTS AND MEASURES

In the salt factaries.

8) tolas oo =3 1 seet. d.
40 seers = 1 Indian ﬂ}‘“‘:‘o o)
120 maunds = 1 guree (43
Gruax Measvre,
(Officially recognized.)
132 tolas of rice v v =1 heaped Madras
measure.
2 Madras measures ... .. = | marakkak

The marakkal however varies in size in d(ﬂcl‘!“‘k‘ﬁw
though at all places 12 marakkals = 1 kalam and 24
are generally held equal to a cartload. Near Palur.a
== 36 Madras measures and 12 kalams go to the cartload.

Liquin Mreasvre.

Usually as fractions and multiples of a Madran measirs
g!l:ge and oil are retailed by weight by the seer and pal
above.

Arrack is wold by gallons and drams.

Lasean Measvue.

9 angulas (thumb's breadths) == 1 jan (span).
t ; e = 1 adi (foot). bit

= 1 molam (cu !'-
length from elbo

LI -

to to of m|d(n°
9 ﬁugt-rg).
2molams ... L. L =1 guj (vard)
2 gajas . = 1| mar (distance be-

tween tigs O h“
two middle ﬁ“g"“
measnred

the chest with the
arms horizontal)-

Laxp MeastvrE.

21 ;.:‘tar kole (5 6 ae v == 1 kale (rod).
are kole (576 sq. ft.) ... = 1 kuli.
100 kulis o uf.. ) =1 kani (‘.32 !ICN")-



! WEIGHTS AND MEASURES n

SOUTH CANARA.

Mangalore.

WEIGHTS.
24 tolas == ] seer,
4% neers . .. == 1 maund.
20 maunds ... we = I candy.

GRAIN MEASURES

1 pavu = |} reer.
2 pavus = § seer.
14 xeers == | kalasikay.
3 kalasikays = 1 muda,
42 mudas == 1 korgee.

NOTR.- One muda paddy seed is generally 4 kalasiknys.

LiQuib MEASURESN,

I kututhay ... 12 rupees weight.

9 kututhays ... = 1 kutti.
2 kututhaya .., = | seer.
10 kuttis = | maund.
Udipi— Liquids.
12 kudukthas v . =1 baylay.
Coondapvor,
1 sidha = 14§ kututhay.
I manikay = 1 muda,
MoNEY AND GoLD.
1 varah 4 rupees,
1 duddu 4 pies.
. 2 chikas.

1 sie .
12 duddus ... e aee
2 chakras ... ..
Bantwal side, Mangalore Taluk.
7 kuttis ] samma mana or
maund.

10 kuttis [ thodda mana or
maund,

4 doddays .. ee -« == 1 maund,

1 chakra =4 annas,
1 chavala= } rupee.

Wy

I

f



12 WEIGHTS AND MEASURES

TANJORE AXD TRICHINOPOLY.

WEIGHTS.
16 pies ... .. =1 palam or 3 tolss.
8 palams . we = 1 seer.
5 seers . o= 1 vim
8 visses . = 1 maund.
20 maunds . =

1 candy.
Hides and leather are we\ghcd in terms of a rattal of 1}
weers

Vegetablea. tamxmnd etc., in terns of thukku or edai of
6} seers,

1 xomai or load.
1 podi or pack.
1 adam,
A small padi, of which four go to the marakkal, is sull
largely used h

by the ryot. A seer, one-fifth of a padi, isu
for measuring milk, ete,

40 marakkals of ¢ onions
64 seers of oil

MreAsSURES.
2 padis (or Madras measures of
120 tolas each) = 1| marakkal.

12 marakkals . we =1 kalam.

2} kalams e == 1 somai (load}.

5 somais .. = 1 urai,

4 urais = 1 bandy load.
120 coconuts =

Laxp MEastvre,

144 sq. feet — i
100 kulis . = } :::.li‘
4 ma‘s o = 1 kani.
20 ma's e . = 1 veli U; ‘7;‘ “cm).
TINNEVELLY.
WEGnTS,
53% rupees \\mght _
144 palams = ‘l t‘::l‘ll.l\‘l‘:\‘ Lo
palams =1 tulam
12 tulams =l n »'tll‘n‘: south).
2 pothis .

™
e = 1 candy (0 1b.).



WEIGHTS AND MEASURER 13

1 tulam e = 20} Ib.

16 tulama e .. =1 podiin
district.

72 palams e e =11 edni in cotton

25 palams . =1 edmm the south.

20 palams .- - e = 1 edai in Srivilli-
puttar  taluk
of Ramnid
district.

4} palams ves we = 1seer (Rs. 25

weight).

104 1 In the cotton tracts in the south I edai is equivalent to

WEIGHTs TRED FOR WEIGHING GOLD AND SILVER.

20 manchadis ... o .. = 1 kalanji.
1 kalanji R ... = 1 varagan idai.
varagan idai... .. = lrupee weight =
I tola.

GRAIN MEARURES.

2 half mahanis ... ” ..o =1 mahani) ({y mea-
sure).

2 mahanis . = 1 ollock (} Madras
measure).

2 ollocks e e s =1 ullock (4 ) 4
measure

4 Madras measure.

1 nali 1 Madras
nmeasure).

1 Madras measure.

2 ullocks
4 ullocks

[

" 1) seers ... = 7 ! .
% Madras measures ... I kotmlt) (Koilpatti
tract).
112 Madras measures =1 de. (in Tinne-
velly).
120 Madras measures = do.. (Ramnad
district).
4 Madras measures = 1 marakkal,
48 Madras measures = | kalam.
In some parts of Rimnad—
3 Madras measures ... we = 1 marakkal.
90 Madras measures ... ... =1 kottai.



" WEIGHTR AND MEASURES

LAXD MEASUREMENT.

Wet land.
8 seer padi .- . = 1 marnkkal (nearly
R conts).
21 marakkals ... e = 1 kota (163 cents)-

Dry land,

21 kurukkams is the area which can be ploughed by one
pair in a day.

8 kurukkams ., . wo = | nangili
or— -
3 Madras measures = 1 markkal.
30 marakkals w = 1 kottai.
12 marakkals = | acre.
VIZAGAPATAM.
WeiGcurs,
2 chatakas .. = 1 pantak = l}oz
8 nantaks = 1 seer . - 10 oz.
b seers w. == 1 visam or viss... = aflb
8 visama ... = 1 manugu or maund = 25 lb.
w» 8 manugus... = 1 kantlam _— O %
20 manugus .. = 1 putti or candy = 5 lh.

The following table is alno used side
first :—

2 yebslams... = 1 padalam
2 padalams... = 1 visam

-

»y nide with the

14 b,

‘ = 3 Ib
8 visams ... = 1 manu = 24 lb.
8 manugus ... = 1 kantlam = 12 lh,
20 manugus ... = 1 candy = 480 b,
GRAIN AND LiQuip Measvky.
2 solas == 1 tavva P 2% bi
2 tavvas = 1 adda or manika = i: p::::-
4 addas = 1 kuncham — 17" pints.
920 kunchams ... = 1 putti = 42 v lons.
30 puttis = 1 garce .. =

1,275 gallons.



OTHE ) h S.
) 'A%«»h‘(‘.x.
1 skein . ( 4 2
wkeine B - (26 DECESD
18 hanks 1O .. v =1 gpi
he numbe haks to 1 1b, ... e

G0 seconds ()
. minutex ... .
%) degrees ... ... .. w. =10

t m:;;e.

METRICAL SYSTEM.

Linear Measure.

10 millimetres 1 centimetre.

10 centimetres ... 1 decimetre,

10 decimetres .. .. 1 metre.

10 metres .. 1 decametre.

10 decametres ... .. } tg;:tomtetre
ilometre

10 hec(()met,nea

10 kilometres

I millimetre

1 metre .

1 kilometre .

1 myriametre.
039 inches.
328 feet.
21 miles,

N RN E NN

Square measure.
1 hectare = 1 square hectometre = 247 acres.

Weightx.

1 mme

035 oz. (Avoirdupois),
I kilogramme 2

2-2 lb. (Avoirdupois),

Dry Fluid Measure.

1 litre ... = *22 gallonx.
The metrical system is based on the wmetre which is the
ten millionth part of the quadrant of a terrestrial meridian.
he litre in the cube of the tenth part of the metre, and the
weight of a litre of distilled water at its greatest density is a

cilogramame,
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Uservn Nvanegs

For converting

Linear,
Feet into links
Yarda

(13

i miles ., Boe
Feet . metres
Yards "

Chunn

Sqnare.

Square yds. into M. metrea

Square ",

acres
Square milen . .
Capacity,

Cubic ina. into bushels ...
Cubie tt,

Cubie - ons
Gallonn w litrea
Litres cub, ft,
Weighta.
Lb
Lb,
Cubic tt.'of water i in tons
b, into kil logrammes
Money,

Dollars into Rs,
Francs “w

—

into cub. ins. of water .,

e
. i orse
" Multipl . Conv
fultip xhy‘ s
R !
[ i
: ‘
15151 68
4 4D m."" .
TP
S :"‘m
SUFTE 109069
a7 M
i
i 1196
Y2066 14,840 .
‘;4“1.‘ 2066 0562
g5 21T
TR ’ 1'2"*-')
G2 1605
+543 A
RIS ) 24033
T ' 10
O | G226
L N
454 | e
i
F1245 I 2
TGS 170
i
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. MENSURATION AND SURVEYING.

Area of rectangle == length X_breadth.
Area of square = any side X itself.
Area of parallelo = base X perpendicular height.
of tra = half the sum of the parallel sides X

Perpendicular elght

ea of trapezium or any quadrilateral = sum of the two
triangles of which it is eomtposed

ea of triangle = hal the Broduct of the base into the

Perpendicular height or 2

c c
!
!
i
A D B A DB

or if s = half the sum of the three sides a, b, ¢, the area =
Va(—a) (s—b) (s—c)
(a) Area of a circle = diameter X “7854.

The circumference = twice the radius X %“.2 or the dia-

meter X ﬁz
(b) Area = cxrcumference X half }he radius or if r:==
the radius, area == 2 r X % 7 X ; = 7"r2

. (¢) Area == (the circumference)2 X ‘08
Area-of a sector of a circle = length of the arc X half the

radius,
Area of a cegment of a circle—

Ll

v

4H T ohn
Area=--3,\/ic =

[0
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Area of an ellipre—
A .
il jl,
\ -——‘_/
B
) ch e
Area = ‘\., Ry X
Cube--

ol
i

PR

A B

Surface = 6 (AB)2 or 6 (BD)t
Volume = (AB)3 or (BD)s

Rectangular solid or parallelopiped—

C
A'\L///D
B

Surface =2 AB X BC + 2 BD X BC + 2 AB. BD.
Volume = AB X BD X BC.
Bolid cylinder—

Surface = area of both ends + leng‘th X circumference:
Volume == area of one end X length.

8olid cone or pyramid—
Burface of cone == area of hase + circumference X }
the slant height.

"Surface of pyramid = area of the base < areas of the
sige trimg%en.
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Solid tent b
perpel:diculacg';);';b? area of the base X one-third of the
Sphere—

Surface = diametert X 314159
Bolid content = diameters X 5236

WedFe-— '
Solid content = area of base X § perpendicular height if
all the edges are oqual.

Jel but unequal

. A Prismoid ix a solid whose ends are
n area, e.g., a bund whose extreme heights are unequal, a
::ll:ttmg whose extreme depths are different, a gravel heap on
e roadside, a pond, etc.
NOTE,~A prismoid includes a cone and a pyramid : bat if the ends
benidex being pml)el are alio equal and similar s that the solid is uni-

form trom end to end it ia & prism.
Bolid contents of a priem = arena of one of the parallel ends

X height or depth or length.
The solid contents of & prismoid may be calculated in

three ways—
a) Average of extreme areas X length (or height).
gl? Therglglddle area X length (or height). ol

By the following formula :—
h = distance between the parallel ends.

A1 = area of one end.
A, = area of the other and pirallel end.
= area of a section taken midway between Ay

Am
and A2 and parallel to them,
Solid contents - X (A1 + 4 Am + A3)
-(a) Always gives more than the real volume and may be

used for making estimates, 8o as to be on the safe side.
(b) Always gives less than the real volume and is used

for measuring heaps of road metal stored by contractor.

Erample—A metal heap has a rectangular base 14 X 6
and a reétangular top surface 10° X 2’ with a height of 2,
Find its volume.

(a) ‘8_4_;“.‘3:1‘1 X 2 = 104 cubic feet.

(%) 12 X 4 K 2 = % cubic feet.

= 0
) ,*B_L*_.ijﬁi_".’ X 2 = 93% cubic feet.
)]

¢
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o
. enﬂ"l‘ 1)1’.
Oontents of a stuck ~There are twoe )
stacks.

M

(i)

(i) A rectangular parallelopiped and a prismoid.
(ii) Two prismoids.

ies
. : tack vart

The weight of straw per cubic yard in the stac® it has
.with the mgthure of the u\pr:w and the length_"‘f ::‘:‘: aken-
been in the stack. and the position from !l‘hlt‘i m from the
Old straw is heavier than new straw and if ta lt ' top.
bottom of the stack weighs more than that from ¢ uh L~ 4

N '

Weight of strar and eramplea.—~ The weight "" ‘;a'n ~ The
paddy straw in the stack is about 124 lb. per cubic X s only
wei, gt of one stack of hay made at Coimbatore
88 l%. per cubic yard.

. . to the
At these rates the hay will measure 25 cubic yards U
ton, and the straw, 18 yards.

To set vut a right angle with the chain.
Take 40 links on the chain, 31 links

for the pvr]scm\icull‘
und 50 for the hypotenuse.

Obatacles in ranging surcey lines.
1. Been over and chained round.
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Lay off AB and CD equal to each other and at right an les
tO.the'line, then AC = BD. 8 8
2. Not seen over but chained round.
H

F

D
Iy ) -

_Lay off the lines EF, AB. equal

right angles to the line ; range the points D, H, in line with

FB, andset off the lines DC, HG. equal to AB and EF, and
i en C and G are points for

at right angles to the line FH, th
tion of the line EA,and AC= BD.

ranging the continua 2
3. Seen over but neither chalped across nor round.
(1] 12] 3 1]
0 0 o o
\ D A A C
A G B A (o] “
B C D
B B \
D \
: E
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By figure 1— . .
Measure off perpendiculars BC, AD ranging D in line
witl(l)OC. ‘
Xl% = gg OA X BC~= AD x(0A + AB)=AD X OA
+ ADX AB. - 04 (BC-=AD) = AD X AB or OA =
AD x AB :
BCB-— AD’
Y figure 2—
bieasure ARB at right anglex to AO and bisect ABat C.
Set off BD nt right an hcs to AB until at D, € hidex O.
B Ehen AQ = B[g’. i
y e 3— .
SegtuI;)fY AC at Tight angles to AD and CB at right

angles to CO.
Then OA X AB — ACa,
Theref OA = ACe
erefore QA = AB
By figure 4—
Fix any line AD and bisect it at F.

Make BF = FC. Produce CD until at E.
F hides O. Then AOQ = DE.

Measurements of heights.

T

Fix two rods
shown so that C,

AC. BD. of unequal hei
D and T are in one line.

Then IF _DE TF DE

ht vertically as
Measure AB and

FCTEC " XH™ \g’
TF = PE X AH

AB
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The height of the wower = TF + AC.

Or plant any stick vertically and measure its shadow ; b
the same time measure the shadow of the object whose height
. i8 required.

Ther légi_ght of object _ Y ‘eigll,t_of stick
\ [tz shadow Its shadow

Singple methods of levelling.

V.4 e\
/ ° “
A line at right angles to the plumb line is horizontal.
‘After driving a few pegs on one level witha bricklayer's
Jevel, a peg ot a distance o1 the same level may be driven
l?ithhthe help of boring rods or any three sticks of one
eight.

o o e -1

ver the extreme pegs Aand B
driven with a mason’s level and drive the peg CP <o that the
third stick placed over it is in line with the tops of the other
two. Intermediate pegs may «imilarly be got on the same

level.
also be driven on any required gradient.

The pegs may
If AB is 3 feet. lace upon B a small plank 1 inch thick and
level. The gra jent from A to B will then be a gradient of

1 in 36 and so on.

Place two of the sticks o
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2. Liquids in communicating vessels are on a level.

A B

Aand B are two glass - -- -
vessels or bhottles connect.
ed bya tuhe AB, contain.
ing “some coloured liquid
t(i:n]()i mounted on a stand

C D

3. Instead of mason's level a bubble tube
plank with parallel edges may be used.

S — e j
55//322%/‘}?//

—————.—

placed ona

. Tllle following simple example shows the use of the Dumpy
evel.

It is required to find the differe
‘statlong sx]) and (3). Erect the

backsight » reading on the staff ot (1) and the foresight
on the s%utf at (2), q‘hen move the level to B and repeat the

nce in level between
irit level at A and take the
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Stlime for (2) and (3): the distance between the stations is
also t

0 be measured. These obeervations are entered in
cqlumns.in the book as follows :—

Staff ‘ I3
. readings. “ 2
g & "/Rise. Fall.. § = Remarks,
2 5 Bml:]k- Fo;;e- ‘ ! «'59" :
Z  |sight. | sight.
£ & 8ig Ll | \ é
F ] .
1 ; vee [ e 10 Datum line
i ‘ below sta-
! : ‘ tion 1.
2 155 585 1465 | 420 . 14
382325510 .. 1R 1235
481 910 | 675 | 420 145 1945
| 675 145 | 10
s 2% a3

Thus there is a fall of 2:35 feet from 3) to

s ) (1) (distance
478 feet) or oY inches nearly in 100 feet.
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BUILDINGS AND ROADS.

A para of lime is the quantity contained in a box 2'2_lnclllle:
square and 10 inches deep (inside measurements). and is t} “e
approximately 2'8 cubic feet. It weighs 60 Ib. Lllm
agsorbs water, or water may be added, when it 18 cal
slaked lime.

2 paras = 1 salagai.

A cartload of lime will be from 10 to.12 paras,i.e., “bol‘:t
30 cubic feet. When slaked this will occupy about twice the
space, i.e., 60 cubic feet.

Mortar for concrete :—1 part of lime to 3 of sand: for
building and plastering : 1 part of lime to 2 of sand.

The volume of mortar is equal to the volume of sand
used : thus 10 paras of sand + 5 paras of lime will give

10 paras of mortar. Twelve paras of mortar will be required
for building 100 cubic feet of brick in mortar.

Bricks,

" Table moulded bricks - 9" X 4 X 21°.
Country bricks :— R X 44" X 24",

. For 100 cubic feet of building 1.200—1,300 table moulded
bricks are wanted, or 1,5!)0—-1.705 country bricks.

One cartload of bricks contains 300 table moulded or
430 country bricks,

Four masons, with four women to assist, will _bui[d
100 cubic feet of straight wall in a day: if scaffolding 18
necessary, the figure may drop to 60 cubic feet.

Surki conerete :—2 parts of mortar to 4 or 5 parta of
broken bricks.

. One woman will break § cubic yard of bricks for concrete
in a day.

One mason, with a woman to helﬁ.'will rough plaster
i

150 square feet in a day. If the work is properly finished
100 square feet only wifl be done,
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sufne Madras Measure of lime. mixed with water, will be
Uicient for whitewashing 100 square feet., single coat.
or secdnd coat half the quantity.

One woman will cover 30 feet i i
! 30 square feet in a day, single
coat, 204 square feet double coat. Y ¢

Metalling Roads.

One man can pick up [0 square feet of metalled road ina
day. if the surface be t orouﬂg‘;mly soaked : this will drop to
square feet if conditions are not so favourable.

For spreading metal, labour may be employed as
f0".0ws :—3 men filling baskets. 6 women carrying, 1 man
taking and emptying baskets, and 2 men sectioning : such a
gang will, if the metal is already in heaps on the side of the
road cover 3,000 square feet a day.
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MACHINERY.

Nominal horse-power (N.H.P.) is a general or "‘%;::
term used to indicng) the size of the engine and mt'ﬂ",g) b.
g)wer given out when worked at a pressure of about s
the square inch. wer
Indicated horse-power (LLH.P.) refers to the total pe in
exerted on the piston by the steam or the exploding gasos 1%
the cylinder ns tested by an indicator. It is usually 24 ‘[‘imP)
the ‘nominal.’ Brake or effective horse-power (BRI
is the net useful work transmitted by the driving 8 b
through a band which acts as s * brake * to the motion of t 0
y wheel. 1t represents the ordinary working power of &“e
?gn;. and runs about § of the [LH.P., or 1} times

One horse-power = raising 33,000 1h. one foot high “:‘
one minute or == 33000 foot pounds = L1.0) units of work.
The heat unit. i.e., the energy reguired to raise 1 b, of water
1° Fah. is 744 ft. lb., to raise 1 lh. of water 1° C required
1,390 ft. 1b.

1 lb. of coal yields 14,000 heat units. i ‘
11b. of kerosine oil yields 20,000 heat units,

The modulus of an engine ix the proportion of motive
power which is given out as useful work : in ordinary farm

machines it i« about a half. the other half being used up 11
overcoming the resistance of the machine itself.

In an oil engine about 60 per cent of the heat ix disuiptlt@g
by the coohnrg Jacket. 25 per cent escapes by the exhaust an

only about 15 per cent are ultimately available for transmit-

ting power to other machinery.

h One pint of oil is supposed to be required per B.H.P. per
our.

Water Lavrineg,

“'lli(’l‘ Il..ﬂe'(l in ane hour ];y virions machines.

Picottah (3 men—2 on beam) ... 14 fr. 2.7 gallons.
thote . . L. B frorned

0Oil engine : 3" pump and 33 H.P, 25 ft. 9,30
engine.

The co-efficient of utility ix the amount of useful work
done in one hour, expressed in foot pounds, divided by the
weight of the animal in pounds, and represents the vertical



Aetual cost of installations.
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Vide Appendix to * Lift Irrigation,” by A. Chatterton

ARININOV
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Duty of rwater.

The duty of water is the irrigation work which a given
quantity of water can perform and is usually shown as the
number of acres on which a crop can be irrigated by a

continuous flow of water at the rate of 1 cubic foot per second.
The duty of water when used to cultivate Eaddy is much less

than when irrigated dry crops are grown. For tank irrigation
which is generally wastequ the duty may be taken as 50
acres : in large irrigation systems. where the water is under
proper control, the duty will be as high as 100 acres. For
water lifted from wells” by engines and pumps the duty may .
be taken as 240 acres : actual experiment at Coimbatore wit

water lifted from wells gives 280 acres. At Cawnpore where
sugarcane needed 50 acre-inches of water, the duty is 171:

for wheat 347 and for maize 192,
Amounts of water needed for irrigated crops.

Crop. “ Duration, Inches.
Paddy ’ 5 months ... |l 37
Ragi, monsoon crop 3 o 9
Ragi, hot weather 13 . ! 13
Cholam [ i 10
Sugarcane (Cawnpore) P12 i 50
Muize ( do. ) [ - e 15
Wheat ( do. )} .. j S e 8

Water data.
1 cubic foot water = 62425 1b, = ‘557 cwt. = (28 tons.

1 cubic inch = 13612 b,
1 gallon = 10 1b. = 16 c.ft. = 277274 cubic inches.

1 cubic foot = 625 gallons (61 gallons).
Ganging water.
1. Through a sluice or snbmerged opening
Q=AXV=AX5v H
where Q = quantity in cusees (c. ft. per second).
A =area in'sq. feet of the opening through which the
water passes.
H = height of water in feet above the centre of the
opening.
Q X3Jib= gnﬁous per minute. .
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2. Over a weir or plank, free overfall,
Lxv

where H — height of stil] water above crest in feet:
=length of crest in feet, .
/ = mean velocity of water approaching the crest in

feet per second = § -5 v H. . '
Q=quant|ty discharged over the crest in ¢, ft. per
second,

In gauging, the water must all be made to over 8
rectangular aperture in a thin board, The height must be
measured from the top of the crest to the level og the surface
where it is not affected by the curve of the overfall,

Sturage.

It is usual to assume that an acre of crop will require an
acre-fathom (6 ft.) of storage in a tank if the latter ix the
source of supply, ' Rain ix required to supplement this sug?l
a8 also to make up for the loss dye to evaporation whic
may be taken as *4 inch py A maximum figure on g very hot
day. It islens proportionately in deep tanks than in shallow
ones.

Capacity of a tank may he rou;ihly taken to he = area of

Waterspread at F.T.I,. (full tank evel) X § of the depth of
the lowest sluice,

Velocity and discharge of minor irrigation channels,
The average velocity of water flowin
taken as 45 of the surface velocity whic?x may be easily ascer-
tained by means of 5 fHoat floated down a measured d}utan_ce-
€ average velocity of ap carthen channel should ordinarily
be more than one foot per second and less than three feet
per second. If lens thar one fout per second, there will be
a free deposit of silt and the channel will b choked with
aquatic plants. Jf more than three feet per second, the
water will cut its own banks and bed and take a new course,
he velocity of g channel depends upon the depth of
water flowing as well as the fall of bedl.)o If the depth is

that the velocity may not exceed about three feet per second,
In small channels where depth is limited the bed-full wi})
have to be great to secure the proper velocity, The bed-fall
18 usually half to twe feet per mile in large rivers, five to ten
feet permile in canals, and 20 to 25 feet per mijle in very
small channels, 25 feet per mile =1 in 211 op say 1in 200,

in a channel may be
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For small masonry channels where friction is less and
;lil::efore velocity greater, a fall of 1 in 300 or 400 may be
n. o
Discharge of a channel = A X V cusecs, where A ==area of
croas section of stream in square feet and V = average velos

city in feet per second.

Draught of carts. :
The foroe of traction of acart alonga level fa.irl{ metalled
road is about 1/21 of the weight of the cart with load. To
ton, with the wheels well

move a loaded cart weighing one
greased along such a ill require 106 1b-

Upa ent of 1 in 100 the draught will increase by 1/100
of a ton, 1.e., 224 1b. = total 128 1b.

Weights and draughts of various implements.
Weight. Draught.

“LB. CWT.
Coun lo! 50 23
Siv t‘f-ly;l;lo H0 24
Meston plou 36 24
Monsoon plough 60 3
Sabul plough 120 3%
Howard plonfh 110 5
Steel Eagle plough 135 6
Gallows plou%l 250 6
3 furrow S.E.E.D. plough 300 33
Double disc plough 1,000 7
Flexible harrow 240 3
Disc harrow 1.500 7-12
Cambridge roller 1.500 4
Buck scraper (emfty) 430 e

Do. (full) 11

Junior hoe ... 55 13

40 -

Martins cultivator
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Carting manure.—Two carts, one left for loading 'h“l;:::
other goes to the field, one pair of cattle, one driver and &} th
men loading will fill and take to field ten carts per day W
a lead of not more than half mile.

Carting silt.—The same as above, but one man for loading
will be enough.

Clearing. heaping and burning scrub jungle for modan
paddy. Malabar :«['Bi\'e men and five women per acre. ds on

Clod crusher.—The area worked by this daily depends ©
the state of the 1and, i.e., the size and hardness of the ¢ or
and will vary from 1 acre with two pairs and a loaded crusher.
to 3 acres with single pair in light land. . t

Cottom H.-— ne woman will beat and gin 25 “’a:
cotton per day. For this she is usually paid 3 annas per fyr.
Tinnevelly :—~One woman gins 3 edal or 31 lb. in a day 0!
which she is paid 8 pies an edai, or 2 annas.

One man will keep about 12 ginners (on piece work)
suoplied for a day.

A double roller gin will clean about 2,000 1b, of ordinary
cotton in a day's work of ten hours. Nadam cotton is harder
1o gin and only about 1,500 1b. will be&ut through in a day.
‘ﬁ'ni d'; e:;“h Cambodia as much as 3,000 lb. per day may be

Crowbarrimg.--Thirty-three to forty men workinF in
gaugs of two, one digging and the other turning over clods.
will dig one acre a day. ‘

Digging wells.—Oue niluvu or man's height and 4 feet

diameter :— Ks. A, P
First niluvu ... VR | B 2
Second ,, . 1 4 0
Third ,, w 1 8 0
Fourth ,, . - 3 0 0

Digging et lawd irith mamuty.—In Tanjore district 12
“men per acre for first digging ; 8 men after first puddling. At
Coimbatore it takes 16 men. .
Cultivating.—The Martin's cultivator at Coimbatore with

two pairs of cattle covers 4 to 5 acres per day.
ith the gorru worked as a cultivator, 3to 4 acres a day.

Working guntaka.—With a 3.foot blade, a man can cover 4
to 5 acres per day.

(i) With Pedda guntaka (Black cotton soil previously
plongbed with B.C.S. plough) four pairs of cattle and four
men will cover ane acre per ga .
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(ii) With ordinary guntakas weighted and worked
deeply : one man and one pair will cover 2 acres per day, if
PeaoTing wouks, 50,4 ackos ey b corercd Sosorain 1o the

moving w 3 to 4 acrea ma cov ing to the
weoediness of the land. v

(iii) With guntaka to cover seed : with a 4-span guntaka
4 acres will be covered ; if two are fixed to one yoke and a
boy used to guide, from 6 to 8 acres will be covered per day.

(iv) With F\bu;taka to remove cotton or jonna stubble,

about 1 acre will be cleared per day.
Chaffing fodder.—This ggpemi mainly on the length into
which the fodder is cut. One man will cut 840 1b. of cholam
fodder per day into pieces 24 inches long. With 8-inch
wer to drive it 8,000 lb. of cholam

machine needing 2 horse-
fodder can be cut in a day of 8 hours into lengths 1} to 2

inches long.

Drilling.—A team consists of one 'Emr with three-tined
gorru, tines 10 inches apart, one pair with guntaka, two drivers
and one or two women (if mixed crop) and they WIYI drill 2§
acres & day, working the iuntaka before and after the drilling.
If the soes is drilled on the unworked land, one guntaka wi
keep pace with two gorrus.

(i) Two-tined gorru.—Used for cotton with tines 1} feet
apart. One man to drive, one boy or woman to sow, will do
4 or 5 acres in a day.

(1) Three-tined gorru.—Used for jonna, one man to drive
and sow, oue boy to weight when needed and one pair, 3 or 4
acres per day. Used for cotton «qu in Kurnool), the middle
tine plugged, the boy may be dispensed with, and the area
turned out will be 4 acres.
iii) Sirtined gorru.—With another man to sow, and the

abour as shown for the three-tined gorru used for jonna,

sames
Usually the implement

doubje the area may be turned out.

needs to be weighted. )
iv) Plough and akkadi—One pair and two men (1 for

i
ploug&x, 1 for akkadi) about 1 to 3 acres will be sown per day

according to the crop sown. ) .
(v) Gorru and akkadi.—(As for cotton in Bellary district)
one pair of cattle and one driver, and a cooly for each akkadi,
3 to 4 acres will be sown in one day.
Extracting fibre—Agare fibre.—One man and one woman
will extract 50 1b. of dry tibre in a day from fresh leaves,
Coir fibre—A woman can beat out 25 1b. of coir fibre per

Y. .
Gogu.—Catting or pulling crop, 10 women or 10 men. -
Bundling, 6 women per acre. tting, 2 men will arrange the
bundles and weight them off one acre (20,000 lb.), while in
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. who
stripping, 3 men will supply stalks to 30 women or boys
will strip the sbove amaant and produce 800 Ib. of dry fibre
acre. )
P Sunn-hemp.—The fibre is obtained by beating %ﬁcﬁ
stalks in water. Forty men will cut and beat the 0 “f ary
gge acre 5115.001) 1b. of green stalks) and obtain 600 Ib. 0
re per day. .
Inp'f‘inney\'ellv reaping the crop and bundlingRs. 4 P""m
Crimding-- Cotton seed.—This may be_done wet . o
Coimbatore where a woman or boy will do 7 Ib, per hour, i
50 1b. per day, enough for 17 animals, or dry as n Ceded «ll
tric:ls‘ wherg two boys sitting on either side of large stone
crush 100 1b, day.
llm'll‘::-Br{uh harrowr.—A number of branchﬁ
(weighted? drawn by a pair ; covers an area of b to 6 acres
a sown field. . 5
Sampson harrow works 2} to 3 acres a day in opé
fields or if the crop is not too high.
ed harrow covers about 5 to 6 acres a day. ¢ the
Harvesting— Bergal gram.--This is pulled out o
ground and needs 5 to 6 women Fer acre, a6
Chaolam.--Three women will cut the crop off an acre “’m
women will remove the heads. The heads (350 Ib.) of an od
will.fill | or 1} carts, and 1 man and 2 boys will be nee d i
to load and remove to the floor. Bundling and atookll%ho
generally done by men and needs per acre 4 men.
straw {4,000 1b.] off an acre will fill four carts. dle
odder Cholam.—One woman will cut and bun
1,0001b, a day. a
In Tinnevelly, on black soils, 2 men and 8 women Wi
out and bundle 1 acre of fodder cholam, i.e., about 1 ton. to
Ootion picking.—In a heavy crop | woman will pick 251
301b,, but in_a poor crop the quantity may be as low as 1 be
. . In Cambodia cotton, as much as 100°Ib. per day may
picked by 2 woman in & good season. .
Cumbu.—Twelve to twenty women for cutting earheads
and 6 to 8 women for cutting straw, depending on the siz0
of the crop.

Remoring cotton stalks.—Four to five men will clear an

acre. (See Guntaka above.) "
ith the cotton puller (1.earLET XIX of 1911) the wor

can be done in the dry weather by 5 women or leas per acre.

Groundnut.—InSouth Arcot, the land is dug over by 12

%o 15 men with the mamuty and 5 women to each man coflect

*the nuts, i.e., 75 to 80 women per acre. A rainfed crop mAY

be ploughed with a country or special plough and the nuts
oolfected by hand, 3 the 1oad re sandy. &



LaboUR 87

Sweet —F men to dig and 30

Overa.nd.come'vi::yqdh d'g womentom

. Onidns.—Digging, lifting, carrying and cleaning 10 men

and Goo‘whomeni.“ Th will be od

. er .—The cro i wck tw

three timeuI:t‘nd will need each time 4 to wome%vgl:r m?e.or'
reap the

Paddy.—Six to ten men or 10 to 12 women
to the floor close by, 2 men and

crop. Bundling and carrying
4 women. %ﬂx it done preparatory to threshing, 1 man
per acre.
Ragi.—Twelve to sixteen women to cut heads off an
acre on two occasions and 6 to 8 women for cutting straw.
Sugarcane.—Forty men will cut an acre in a day,

remove tops and strip canes.
Tenai.—In Ceded districts for a mixed crop of Korra-

patti, 6 women per acre: For a pure garden crop 10 women

per acre.
Tobacco harvesting.—Four men will harvest an acre in
d 10 women,

a day cutting the leaves off the stalks ; 2 men an
will carry and stack the rroduce.

Stripping and bund ing.—8ix men and twelve women
drying, an heaping 6 men. Finally 8 men and 12 women will
open, sort and rebundle leaves and sprinkle salt water on them.

Turmeric.—T wenty men and forty women will di

clean an acre in a day.
Hasking— Paddy.—Two women should finish a selagai
(160—170 1b.) in 5—6 hours. They may do as much as 1}

selagais per day. . .
Iltercllmrlng——Bullorl- hoeing.—With dantulu, about 2
acres for each danta, i.e., for three, 6 acres per day, for four,
8 acres a day. In the Ceded districts it is not uncommon to

cover 9 to 10 acres in a day. . . .

() By hand, usually combined with weeding. For a
fairly clean field of jonna. 3 to 10 coolies will cover 1 acre, &
weedy field will take up to 40
weediness. .
(i) Cotton with guntaka.—One man and a pair, 3 acres

ay.

(iii) With a plou h from § t% 1t acre per da_yl.l e

Planting —Canes.—dIX men and ten women will cut. strip,
- T day using 10,000 to 12,000 sets.

cal d plant an acre in a
Ifr'ge?;te [1):';0,000 to 25,000, 10 men and 16 women will be

per acre depending on the

per d

needed.
Qoconuls—
Digging 80 pits per acre vee e 40 men.
Manuring vee 22 “

Planting ..
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[ M
Kilucei hedge.—One man can do 16—30 ‘md' Loy
da ﬁdepending on thicktl:;m of hedge, and his . Tw
cuattings per yard at 1§ Ib. per cutting. .
%’;u;.l)leo'n and other gampn rrupag.wFour to eight womed
are sufficient per acre. . ndle
Padnl{.-—One man or woman will lift needhng'-di‘;‘:.m.
and clean them for 4 to 5 women dependin _on,‘hﬁoed 12t
of the sced-bed. If seedlings are nurrli it will nee done
15 women to transplant an acre. the planting 18 €y
ling)ev. when the women become accustomed to it. they
plant more quickl{.e ion: 6
A gang will be allotted in the following proportio! eed-
rlougha. one levelling board, 6 men or 8 women lifting
ings, 3 to 6 boya carrying seedlings and 25 women
planting. —
Bundling seedlings in a paddy seed-bed.—-A man will Bloe-
and bundle about 1 cent per day, i.e.. from 200 to 270 b“‘." be
On contract he will do at least twice as much and wil to
id at the rate of } to 4 an_anna per 20 bundles. 1.000
#500 bundles will be sufficient for transplanting an
singly. 4 da
r‘(i)‘nimm.EM to 40 wom:n transplant one acre in a daY
according to the apacing of the bulbs,
Pepper.—Digng oles and planting 400 standards Pg
acre, 12 men ; digging pits and planting pepper cuttings,
. Imen per acre. 4
Plantaina.—Digging 90 holes 1 foot deep per acre. 18
men ; lifting suckers, 4 men ; planting, 8 men ; pressing.
men. .
Groundunts.—Dibbling, 15 women per acre including
weeding, exclusive of weeding, 10 women in cumbu and 12in

ragi. .
Rtg{i.—Genemlly planted singly. Three womer will
lift seedlings for 15 women to plant.~ For planting in ridges
10 to 12 women per acre, and for beds 14 to 16 women per
acre arg:equired. One man and two women plant dry ragi an
acre a day.
Tur);ncric.—-Behind plough, one and a_half pairs and
drivers with 4 or 5 boys will sow an acre in the day. )
Ploughi .~Firﬂiy ploughing with the country plough in
land, half acre for each pair daily. There should be no
ridges left between the furrows.
n subsequent ploughings the plough takes a little more
lang nnoli the;ﬁ area covered is 5bont 3 ncred‘daily.
n ploughing to cover seed an acre a Ay ma; expected.
In wet lang (puddling), generally with mferigt"bo animals, 30
cents the first time, about 40 cents the second time and half
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s s s it e
n plough, four men our ) ’
40—60 olnts ; ‘when the soil is very hard. another Pian is

o o
allows plough with two P :rs will do 50 cents a da
unless the lead is very short. In Ceded districts balfwrz
cau be ;f)loughed daily ‘with the cotton soil plough, using four
of cattle. In places where this implement i8 newly

Introduced, the work turned out is less, only one- of an

acre being ploughed daily. :
R.IS. plough and Turnwrest plough—40 to 50 cents a day.
Ridging. —A man with Ransomes

and 2 men can make 40 wists in a day.
Sowing broadcast.—A man will sow 1 acre an hour. To
cover this one man and 8 pair of bullocks will take one full

day.

Sowing modan (dry land) ly in Malabar—Eight men
i to the field sow an rake in the seed for an acre
(about 60 1b.).

Groundnuts.— irs of cattle and 6 women extra
will do an acre in half day, that is 2 women or men hin
each plough, if gowing is done in every furrow.

Sprea |n¢—-—Manure.——The heaps are g::nemlly one cart-
load (10 owt.). with light dresaings 15 to 20 cartloads) 6
r acre will spread; 88 the heaps get closer there is

women will be needed per acre.
d 8 cartloads per day. Applying

castor cake to sugarcane 1 man will apply one bag and for
4 men, 1 woman or boy will be re uired to carry.
hatching.—One man will thatch 400 square feet per day

with a woman to hele.

'l'llreslllng——Cho am.—The heads are spread out on the

floor and are either beaten b{ aticks or are pressed under the
Jf beat the produce of an acre

stone roller. One man W t th
(1,000 1b. of heads or 600 1b. of grain) inone day. With roller

two pairs of anima 8 with drivers, and 2 men and 4 women

will lt’hresh out 6,000 to 7.000 1b. of grain in a day.
Thyeshing by pullocks.—A team consists of four animals
1o .

with driver, 2 men turn heads and 2 women. They will
thresh 1,300 1b. of grain per day. _
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For threshing with machine, 2 men b feed the machine
* 1 woman to supply heads, 5 women to collect and remot?
the empty hea£ after the second threshing, and 1 _"0“‘;: ars.

ocollect the grain into a heap 15,000 1b. per day of el.B“t

Paddy.—This is usuglly threshed in two operations. ¢ the
heads are first beaten against a board and 90 per cent ‘:l him

in removed. One man with a woman or boy to han wis
g:lbundles can thus beat out 2000 1b.a day. The .mhin
afterWards trodden out by cattle. In this second thres! on%
ro&hl , 16 bullocks with 4 boys to drive will ‘threah“me
2 l{. per day while six will stack the straw in the
time

. If the paddy is trodden out directly 'bg cattle, a team of
16 cattle, i.e., z)ur yokes of four each wit

4 men or b‘%!l"‘)"
drive, and 3 men to turn the straw, will thresh out 7. .
of grain per day. ' .
Bengal gram.—With the stone roller. a team of two F"t‘;
2 drivers and 3 women will thresh 4000 1b. per day. fbo
stuff is trodden with cattle 16 bullocks and 7 men or boy?

will thresh 5000 Ib. per day. If threshed with sticks !
woman can thresh out %) 1b, grain per day.

Ragi.—Two pairs of cattle, 5 men and 2 women ca®
thresh about 2.0&) 1b. per day. h

Cumbu.—Two pairs of cattle, 2 men and 2 women thre
1,500 Ib. per day.

Treaching.—For cane, 25 men per acre.

Watching peddy.—One palikapu to watch and irrigate 5
acres if in one block.

'Mllg b%haml.-Three to five women will weed 3';
Krelofét\n . The figure varies very much with the state 0
e .

Winnowiag 18-inch machine.—One woman turning, two
su&gng and one collecting will clean 3,100 b, of ¢ Ohmi
1 b. of paddy, 1.500 lb. of ragi or'tenai and 2,260 b, 0
cumbu ina day. (Half the qumty noted above of cholam,
if machine threshed, on account of the presence of glumes.)

Wrapping —Canes.—First time 15 men per acre to wrap
and 5 boys to remove rubbish and weeds.

Second time 20 men to wrap and 10 boys to remove
rubbish,

Third and subsequent 2% to 3) men to wrap and 1 or 2

¥8 to remove rubbish.

Fixing bamboos.—(3,000 to 3.500 per acre.) One msn will
fix about 300 bambooa( per day. pe ) Ou
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Cost OoF LAsuTR BY PIECEWORK OR CONTRACT OR
SHARE SYSTEM.

Cotton_ginning—Three annas per maund of 26 b, of °
kappas. Ten to twelve annar by machine for 250 Ib. of
kappas, Rs. 5 per candy (500 1b.) of lint. :

n Tinnevelly Re. I for 247 Ib. of kappas. In Coimbatore,
outside farm, same as above.

Cotton picking.—Usually on the share system, one-tenth to
one-sixteenth according to the ease of picking and the yield
of tge season crop. Out of season, it may go down to one-
third.

Ootton stalks, removing.—This can be done at Rs. 1-4-0
per acre. It is much cheaper with the puller. (8ee page 36.)

Orowbarring.—In Coimbatore Rs. 10—15 per acre in
wet lands. Ra. 7—10 per acre in wet lands in Gddavari.

Dry lands Ras. 6 to 8 per acre in the Gddavari.

8South Arcot Rs. 12 to 15 per acre.

umbu harvut.—One-qixt‘.)ointh to one twenty-fourth of

O
the Brod}lce gl‘il.mqvell ).

igging m;ualc.—-&nmbatore. Rs. 32 in black soils and
Rs. 37 1n red sqnlsger acre. The contractor is bound to clear
anything left in the next 6year, pending which one-tenth of
the sum 18 withheld. Ra. 5 extra per acre, if the work is in

Pat%lie;éin cane stubbles in wet lands Rs. 7§ per acre. In

Godirart e amuty.—Coded districts, Rs. 2-6-0 per acre

Dig, mﬁs. Coimbatore, Rs. 44 in wet lands.

iraction.—In Gddavari, one-eiﬁhth of the fibre

. crop of sunn-hemp to one-fourth in a bad crop, is

“-'v:n for cntg 3 rettug, stripping and washing.

g Groundnut lifting—Contract Ras. 10 per acre, for a rainfed

crop or else forf one-fourth to l?l?a.le-‘(uzgll];:dﬂlm: crop ; or piece-
ies for every mara 2 m

work 2—4 Pll):’;ng for the rainfed crop, easures), the

: te A
hlglll,e;:?,,g mttle.l—lzln Ganjam, Re. 1 for a herd of 100 to 150

one ni .
cattle for ! ,—Ordinary tattis of aplit bamboo, 2 annas per

inclusive of the cost of the material. Tre

Sq;lkres___m annas per square yard.
w Paddy.—BResping, threshing and cleaning are done in
Godavarl at one-tenth of the crop.

Planting ie done on contract in Tinnevelly in some parts
ot 42 Madras measures of paddy per acre. Rea ing, binding

d taking to threshing floor in” Coimbatore at three selagais
3”‘(1;501- 3:20 acres crop,

in wet 1an
Fibre ex
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. estinge
In Tanjore 72 Madras measures per acre for hlf;” tor:
threshing and stackin, acre ; or one Madras meas &
every kalam 24 M pel‘umanures) of paddy thredied o%

v
cleaned. Stacking extra labour : 1 man to 20 women barvest- ‘
ing ; thus ;—

For 30 kalams cleaned and stored
Two Madras measures extra for S men ...
Wages of 1 man stacking

%1 N‘;B%E

lIn Malabar one-seventeenth of the crop for harvesting .
only, :
3Irz'ickin»g chillies—~One twenty-fourth of the quantity
picked,  kod.
Picking coconuts,.—One nut for every five trees pick ats
imbutore rate : 7 coconuta led for every 1 °°°°Pv°n :
picked from trees and peeled m of outer coat and g
ready for sale. . a4
In Gddavari two nuts for every hundred picked an
annas per 1,000 for removing the outer covering.
Plaughing—with cotton soil plough Ra. 5 to 8 per acre. s0-
Prickly pear : clearing.—This vares widely wﬂh_d"’.‘n‘
ness of the pear and the thoroughness of the eradwlhox.
Probably, in' very few cases, should Rs. 50 an acre be @
coeded for complete removal. This will of course spring 9P
aguin, unless the land can be subsequently ploughed. ¢
ope making.—~Twelve annas for making a mhote rope ©
25 1b. of fibre and 4 annas for a tail rope. £
Sawing timber—varies with the hardness and dryness o
the wood. In Coimbatore a unit is 12 square feei and fof
sawing a surface of this dimension the charge is 6 annas |
Sheep penning.—Three hundred sheep per day per rupees
at 3.000 sheep per acre. this comes to Rs. 10 per acre.
In Timevelly 2000 sheep for Re.7; 350 cattle for
Re. 5 to Ra. 7.

Straw teists—One hundred twists of 3 feet lOHE{th fo:
Ra. 1-4-0. In Tinnevelly 12 annas for 100 twista of 30 fee
length.

Sireet potatox.—On sandy soils one-tenth to one-ei hth 18
g:d in kind for lifting, contract price on heavy soils

Rs. 12 per acre,

Threshing ~cholam,—One.eleventh to one-twelfth the
produce in grain for threshing by hand (Guntar).

Turmeric.—~Annas 2 per cent dug: § anna per maund fof
cleaning, :
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SOILS.

8oil is the uppermost layer of the earth's aurface, and
consists of the more weathered portions of the rocks of which
the earth is composed. It is immediately underlain by the
subsoil. It consists of stones, gravel, sand, silt, clay and
organic matter in varying proportions.

CLASSIFICATION OF SOIL8.

. Per cent clay.
Sandy ... under 10
Sandy loam ... ee 10—20
Loam .. . 20—30
Clay loam 30—50
Clay .. over 50 °

L

Besides this we may have calcareous soils, containing over
20 per cent calcium carbonate, humons goils with more than
5 per cent organic matter, and gravelly soils containing vary-
ing quantities of gravel or .

Residual or nedentary soils are those formed in situ from
the disintegration and decomposition of rocks.

Transported soils are formed from disintegrated and partly
decomposed rock, but instead of remaining in the place gren—
ously occupied by the rock, they have been transported and
retransported by various agencies such as wind and water to
the place where they are now found.

-

ROCK-FORMING MINERALS,

Felspar, an aphydmus double aluminium silicate with
otash. soda or lime. Orthoclase is a potash felspar and is
he commonest. Felspars on decomposition give rise to clay

which is a hydrated aluminium silicate, or laterite.

Quartz.— Silica or an oxide of silicon. It is found in all
crystalline rocks and forms the bulk of ordinary sand where it
is often coloured red with oxides of iron.

Mica is found in many voleanic rocks and is a constant
constituent in the gneissic rocks of Southérn India. Itis
extensively quarried in Nellore.
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., Carbonate of lima commonly found as accretionary depo-
#its of kunkur or nodular limestone,

Cueuicay, ANALysgs,

An exact chemica] analysis of a soil may be useful as
showing any deficiency in plant food, but it is not generally of
t practical use, because it does not show in what state the
Sementa exist;—whether suitablo  for plant food or not.
Analyses may, however, show the arailable amounts of ﬂ";
Plant foods present by the nse of 4 | r cent solution o!
gitrio acid 3Dyer's method). This is purely empirical. but has
n_found 1o give good results. Mechanical analyses show
the sizes of the pugiclea composing the soil and are usually
iven in six o8, Analyses of three olasses of soils at the
imbatore Central Farm Are given below. They represent

J‘d!'y red‘i “ gardeu ” &nd . bl&c soi]s mpwtive'y.
Garden Dry Black
Constityents, land, red land, soil,

number | number number
20, 10. 13.

Sand and insoluble 79040 86780 850

i 730 | 295 3106
Al,0 . 6680 419 706
Ca0 1500 1520 367
Mg0 v 020 400 149
K, 0 . . 530 210 -3¢
Na,0 ] TR0 ‘I8
CO, e L 540 “H60 1-30
P,0, . . ) 115 28 05
Sb. Lo 030 ! ‘011 | Trace.
Loss on Ignition .., e | 5705 ‘ 3681 424
T
Total . ‘ 100-:000 1 100-900 100-00
Nitrogen ., vl 0567 {0037 034
K0 available 018 008 003
POy available ‘036 011 015

—\\
]
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MECHANICAL ANALYBES.
Constituent. Number | Number | Nomber
»
Fine gravel  \.. .| 63 183 g
Coars sand i | 174 411 250
Finesand .. ... 191 151 151
8ilt .. ... . - 65 21 64,
Finesilt - ... .. ..} 2I1 98 281
Clay... .. .. ..| 27 124 120
Moistore, etc. . ... 39 12 28
i
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MANURES.

AVERAGE ANALYSES OF CATTLE MANURE.

— e e e+ ot e
Box. | Heap. | Pit.

Per cent.! Per cent.|Per cent

Moistare ... ... . N 1) 18 56
Organic matter ... .. .| o7 30 16
luble mineral matter ... | 15 42 19'527
l13’11':!'0 en .. 4 ] Y7 (LZS 236
oric acid ... 476 “HM
Potah PR B - 123 , 996

One cartload of farm-yard manure (10 cwt. or half a ton)
will contain about—

5 to 8 Ib. nitrogen.
5 to 8 1b. potash,
2 to 4 lb. phorphoric acid .

Measurements made at the Central Farm with pitted dung
:and large box carts give the following : - . .
One cart holds 15—20 cubic feet. The weight of 1 cubic
foot is 70 to 80 Ib,

MANURE PRODUCED RY STOCK PER ANNUM,

A pair of animals may be expected to produce 3 tons of
farm-yard manure in twelve months, inc uding litter and
moisture. The figure naturally varies considerably.

NITROGENOUS MaNtU RES.

Nitrogen is the most important constituent in the cakes
which form so important a manure for many crops. This
substance can also be purchased alone in various forms.
The following shows tEe percentages of nitrogen. They
should contain- -

Nitrate of Soda—15—1¢ per cent.

Nitrate of Potash —13 per cent.

Nitrate of Lime—13 per cent.

Sulphate of Ammonia--20-—21 r cent.

Calcium Cyanamide' (Lime itrogen : Nitrolim)—
20 per cent.
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PHOSPHATIC MAXURES.

Phosphorus is usually supplied a8 ashes, or in_the form
of cake or fish manure, but it can be purchased in & more
concentrated form as bone meal, bone supe'?l:losphnte. steamed
bones, rock superphosphate or basic slag (Thomas phosphate).

Average analyses of these manures are given below :—

| R
| lon ' § | 2 |
— g B2 B 1Ee ¢
ERL T 5| E
g |&F 7 & | A
Bone meal 1 60 3031 38, 232 313

Bone superphosphate . 130§ 20| 25| 167

Steamed bones . .| 52| 175 16| 309, 418
Rock superphosphate .| 140} 70 6 16'1:;

Basic slag bt L 1900 450

The phosphoric acid in su h 18 i
i]’orm ung is therefore considelP:f‘l'p m?r%h?}:iuzbll: anoluble
l?:n(?' rllx:‘):;vlever, ﬁl:h is doubtful whether this is nec.essa;'); ::3
or manure are probabl .
b;n;gs are rich in phosphoric acid.pbut ha\ye lt:)‘;tttir. rgmr'tx" .
;ro ezig:ga?llg matter. Thomas phosphate oontagnsl;ola:g;
pre dp;) of lime and is valuable in acid soils, but is heavy

xpensive to t .
fine pogvder. ransport. It should be ground to a very

Porasu.

Potash may be supplied as potassium sul i
chloride (Muriate of potash) gr? Kainit. Itpil.;axfgi pg;z:’lalﬁn
considered an important manure for South Indian soily
though if an:}lysls shows less than 25 per cent of tot:i
potash in a 80'11,' eg(pcrimeubs should be tried with potash
manures. Kainit 18 a mixture of potash and magnesium
salts and contains often fairly large quantities of common
salt. Its use is practically unknown, most experiments with

potash having been carried out with the sulphate.
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CoMMON MANURES,
Analynes of cakes.

re———

—— P,O.. ' K,O. N’
White castor ... = .| 281 AT 642
Black castor ... .. .| I 70 450
Pungam .. .. .. .| 134 | 66 [ 358
Neem (Margosa) ... .. ol 131 169 504
Groundnut O XTI A L] | 804
Safflower ... .. .. .| 148 1 w2 583
Puonmai® ... ... .. .| 1M l 155 265

Castor cake.—This is universally osteemed for the cultiva-
tion of the sugarcane crop to which it may be applied at s
rate of 1,000 to 2,000 1b, gl)er acre. A common application in
Godavari is 10 bags of 164 1b, each, given in two applios-
tions. Its cost is about Ra.80 per ton.” As will be seen from
the analysis it is & general manure. It is known as black or
white cake according to the proportion of husk left in.

Groundnut cake—is not conaidered so good as castor o
for canes, but is largely used for padd’y in certain districts.
It is generally better to use it as food for cattle and return
ita oonstituents to the #oil in the shape of dung.

Margosa cake—made from the seed of l:ge neem tree,
which is _collected by women and children from under the
trees. The oil is used medicinally. The use of this cake
could probably be extended.

Pungam cake—used in many places where it can be

bought as cheap as Ra, 35 a ton,
Fish manure (ordinary). Fish guano.
Water 65 to 150 | Water ... 8

Organic ... 365t0600 { Organic ... - 6688
Ash o 18410410 | A o e __2488
e 1000
N .. 44to 68 | N .. - 7'46
P,0, o 39to 53 | PyOs... 438
K, 0 2t0 7T | KyO... e 47

* Calophyllum Inophyllum.
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Fish mqnure.—-This js & most valuable manure which is not
yet appreciated 8t its proper, worth. 1t is2 neral maD
““P&la\\y «ich in phosphoric acid. It @&n P uced i
arge quantities on the West Coast. The fish are simdpl
'}ﬁl“‘ead on the beach ry and are subsequently, ROUD ed.
his genem\\y causes 8 conmdemblo A of ad teration
with sand which it is imfossible remo completely : 8%2
o should not re ) per ¢ ]

which partiall revents decom on. Fu
the offal has bie,‘f removed and ?\?:‘oil extracted are q’o‘md

ni
products obmu)able which howe? r sl

without analysie.

Tanmery refuu.—’This may consist % ¢
refuse obtained from the process
to be valuable in alkaline landa. Woo \

manures.

are all waste products which_are used 88 )

are mostly nitrogenous: but their us¢ for dry, }ands js not
recommend d they are very w in decomposition: Round
Madras t e large used for the paddy croP

Waste from rice mill. l Indigo waste (seeth).

Parts per
\I’art.s ex !00.000 \ 100,000 of
of liquid- \ Tiquid
Total N - ™ Toa2 to oivdl LW \ 12:90
Ammon'mc:\l X ... ]10 to IR Organic. 81-12
Albuminoic N . 204 to 3302 Ash .o 598
| ——
\ ';Toml 10000
-
P,0s \ 1080 to 51772 ‘qx 1- 84
K, 9374 to 12070 - P05 o 361
| KyO 271

Ml refuse.'The wasté ) gar Or spirit
gactories % b ough very dilute, highly a for irriga-
tion and it8 effects c! seen on the lands near the Nelli-
kup?a tkota f_:\ctones. Ashes too are largely

m & As
available from most factorics: The blowings trom rice-mills,

4
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used with good e

mifle

fine dust oonsisting of icles of bran, hosk,
"L’ 5«:&. l:r'll;i‘le the effluent fmﬂ\ﬁ
could be used for irrigation.

Village earth (Pati manwn),

H,0 . I
Organic .., . - 42
Sand R . . 1551
Feg0y and ALO, e . R
Ca0) vur - - 2":’0
MyO . v 78
K,0 e, .. 13
Na,() . - '132
P,0, C e e e 9
CO, e e 32
—
Total o9-R25
R
N (LU

Village earth - This may be seraped or brushed from old
walls, or duy from pitsin old \illugu sites and cansists of &
grevish powdery earth contaiimng niteogen, pota-h and phos-
phoric acid. Tt varies largely in composition and  ix used $oF
uld{ and eane, to the former of which crops it has been very

argely applied in the Kistaa.
Ashea. ;
) P,0,. KyU.
Cane trash ... ? e R0
Cotton stalk ash we 197 935

Villuge refuce. This again is a manure which varies very
largely in quality, It consiate of house sweepings, dung.
ashex, and refuse fodder and is the most «-nlunmu{\‘ used man-
ure in South India.  If cattle dang largely predominates itis
called cattle manure, but is nearly always obtained in a dry
and powdery condition, ; .

(ireen manurea (freah).
N per cent.
i
61N
Green leaf. -Certain plants are largely cut, especially in
the south and nsed as manure for paddy and sugarcane crops.
Wild indigo (Tephrosia purpurea : kolinji : vempali) ix the
maost generally esteemed @ and is used throughout the Circars
for almost all irrigated crops, capecially eane but not paddy.
Auny leaf may be used in the south for paddy, but wild indigo,

Sunnhemp
Dhaincha

.o wes Yy vee



Madder (Callo| mMAargosa

are held the m
Night-soil is being
extended in thp . 8, espe-
n the cultivation gaffien crops.

cially by those§
The general m
in shallow trencRR
dually under|
ome a dry powd

treating this subs to bury it
low it to be abs y

substaned 8 plant food and
; od- to-oblain good crops. The
needed is however rO «mall that very few soils are
withouf it. Liming consequently i8 not known. Experi-
ments in its use are in progress at some of the Agricultural
stations but little effect has as yet been noted. It has a
beneficial effect in roils heavily charged with organic material,
and assists in obtaining a tilth on suff clayey soils while it 18
snid to exert a binding influence on sandy soils. It may be
applied as burnt or slaked lime.

UxsiT PRICES OF MANURES AVAILABLE IN INDIA.

quantit

RS,
N in ammonium sulphate 123
N in nitrate of soda 150
N in refined saltpetre ... 67
N in crude saltpetre 67
N in ealcium cyanamide . 100
N in calcium n;trate . . *130
N in bone meal )
N in poonacs o w120
Nin gsh manure 100
N in dried blood
PO in superphnsplmtc 48
P.O; in hml:e me: . -9
P,0; in fis ; - . 9
K,O in sulp 0 ,gOtMCHIJQ_-: 37

<™ Summary- < (/o

Potash vee . ves v 35
P,0; 5ol . 50
PO, insgp 10
Nin ual stre jmported ... ) 130
N in salfgetre[ o e " 65
N in ho§erapopnact. etc . 110

)t

e cip only be taken':;s apy
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“TUNIT™ PRICES OF MANURES

. f s
The prioe divided by the percentage gives thé oost O ¢
“unit", \e., the one-hundredth of a ton. 1fa 't‘lnn tonnd
price is adopted, the real value of any manure can ho stan
multiplying the percentage of each ingredient by t then be
price and adding all u»iether. The rval value can
com with ghe market price. ton, OB
is customary in fixing the prices of manures P:l';'3 phos-
the syatem of valuing by units, to allow only "‘& lved oF
phates dissolved or sofuble, the phosphates “"1 ‘;’:’ po
insoluble, the nitrogen equal to ammonia anc h‘ ane of &
Other items are seldom taken notice of. and in ‘“ "' tor the
mineral superphosphate it is not even usual toallo
insoluble phosphate. 1o, as they
The above prices are of courne only nppmxmm_al;’e at the
vary according to markets, and only represent the ve 't elon
ports or manufactories : the cost of bags, carnage, credits
must be added according 1o circumstances. 1 calucs bes?
It must be borne in mind that the commervial © hate in
no relation to the manurial values ; the soluble Ph“’;g‘h y
& mineral superphosphate, for instance, bcm[{ pro altho
0od for the plants as that in a bone superphosp “‘"'l 0
the latter has a higher market value. The cheapes
should be tricd first in experiments.

. RN ‘RES:
RELATIVE MANURIAL VALUE oF DIFFERENT MANU

Average or secernl authoritics, 100
Nitrogen in ammonic sulphate, guano, ete. ..

€
Do. sodic niteate ., - e ::
Do, fixh guano, meat meal, ete. 1
Do. bane meal. horn meal, ete. ™
Do, farm-yard manure ., - I'O')
Phosphoric acid in superphosphate .. o T,
0. unno . m‘;
Do. one meal .., oe ee o4
Do. medium meal e o 0
Do. coarse meal .. e 33

Do, basic ula - . . 33 .
Do. farm-yard manure ... .

Potash in sulphate ... v
Do. chloride (muriate e s ses b
Nitrogen, phosphoric acid, and potash are the only three a.“nd
stances which require to be applicd in ordinary manunng an
most manures are valuable only in proportion to the amo



DIAGRAM OF MANURES NOT TO BE MIXED

3 Superphosphate

Lime 2

or guano

Thomax' phosphate
or Basic slag
l Farm-yard manure

5

8

Sulphate of ammonia
Potassium salty

6 Kainit

7 Nitrate of Soda

REFERENCE

mre——A0NO01 be mixed

"2 Can be mixed immedintely before use

(10 be mixed at any time

-Can be mixed under precautions
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of these they contain; while rhanurial e iments usually
resolve themselves into testing the effect of the various com-
mercial compounds and mixtures of these three bodies on
different soils. The other mineral foods required by plants
exist in superabundance in the great majority of soils.

UserUL FACTORS.

Gives corresponding

Multiplied'
y amount of

Amount of by

Nitrogen (N) 1214 : Ammonia,
ﬁo. 4714  Ammonic sulphate,
Do. 625 | Albuminoid matter,
Do. " 6071 @\odic nitrate.
Ammonia (NHj) ... «r824 ! Nitrogen.
mDo. (NHy) 3-822 - Ammonic sulphate.
Do. 3147 | Do.  chloride.
Do. ol 2706 | Nitric acid.
~ Do. ; 50 ISodic nitrate,
Potash (anhydrous) i 1'85 . Potassic sulphate,
(Kzo). i . R
Do. 158 © Do. chloride.

Do. | 2149 ¢ Do. nitrate.
Do. 1 IR Kainit.
Phosphoric (anhydri}gieo) . 2183 Tricaleic phosphate

| i

Do. s a)Q 1-4 Anhydrous mono-
§ i basic phosphate.

Do. | 1648 Soluble monocalcic
T phosphate.

Do. | 2035  Tetracalcic (slag)
| - phosphate.

Soluble monocaleic phos--  1:325  Tricalcic phosphate.

phate (CaH, 2P0,)

Anhvdrous monobasici  1°566 Do.
shosphate (Ca;POy). | i
Lilme (Ca0) T s _ Do,
Do. 1785 Calecic earbonate.
Do. . e 243 Do, =sulphate.

Magnesia (MgO) v 206 Magmesic carhonate
8 Do (Mg )... 3 Do. sulphate,.
1648  Sodic Chlo.x'i(ﬂe.

C hlorine'
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CROPS.

CEREALS.
PADDY.

(Oryza Satira.)
Tamil e Nellu.
Telugu . ... ¥Vadlu.
Malayalam . . ... Nelln.
Canarese e ...  Batta.
Hindustant .o Dhan,
Uriya

... Dhanno.
Tulu ... Bar.

Area in Madras~ 1043700 acres.

The number of varieties is very large, even if ullnwanc?;
are made for the same varety ri-vci\‘ing different numed o
different. localities These varicties differ in the €0 O
either of the seed-coat or glume ; their duration of gro¥ P
from three and a half to nine months ; and their guality. ;]U'
the delicacy and favour of their rice.  The crop 18 nor o
grown in wet lands irrigated from eanalz or tanks (runt
river fed); it is occasionally seen ax 2 garden vrop %t
Salem, North Arcot, ete) growing in similar conditions. i
may be either broadeasted or transplanted. Ax a dry cr@ osb
is extensively found in the Northern Circars und oo the ph
Cot:n‘;. It is occasionally sown dry and subsequently
gated.

Seed-rate—Broadeast, 5 to 75 Ib. per acre. Tran® lan:g‘;

20 1b. from 7 cents of land will plant u{) one acre.

u
seed-rate is usually very largely excecded. up to 150 Ib. Pef
acre being used. ’

Volume weight -1 M. M. weighs 25 1h.
Husk to grain 33 to 36 per cent by weight.
Weight of seed —1 (1) grains weigh 2123 grammes:
znbier o‘t seeds in 1 1b.- - 19,000 to 2200
ermination capacity - to 100 per cent. .
Yield —Good delta hm?l 24000 Lo Kun 1b. of gra 3,000

Ib. of straw. Average tank irrigated land—1.500 o 3000
1b. of grain?2,500 ib. of straw.
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CHOLAM. .
‘ (Sorghum rulgare.)
Tamil ... ... Cholam,
Telugu .. «. Jonnalu,
Canarese . Jola.
Mal?lyalam . Cholam.
Hindustani ... . Juari.
Uriya ... Jonna.
Tulu ... . .. Aridola

Area in Madras—5,219,70() acres.

Varieties--Numerous : see Bulletin No. 55, Department
of Agriculture, Madras. It is'grown asa dry or irrigated
crop on almost any class of soil. It is also grown thickly
as a fodder crop when it is not intended to produce grain.

Seed-rate - 10 to 15 1b.  Irrigated 20 to 351b. ; for fodder

up to 10K 1b,

Volume weight—1 M.M. weighs 31 1b.

Husk to grain—14 per cent by weight.

Weight of seed—l,&)() seeds weigh 2855 grammes.

Number of seeds in 1 1b.—15,%X). :

Germination capacity—95 per cent.

Yield—Average produce of garden lands—2.000 to 3,000
1b. of grain, 5,000 to 7,000 1b. of straw.

Dry lands: grain 1,000 1b, g(er acre in best black soils ;
700 in good red sails ; down to 300 1b. in dry tracts of Ceded

Distrigts.
BULRUSH OR SPIKED MILLET.
(Pennisetum typhoideun.)
Tamil ... Kambu.
Telugu . Sajjalu or Gantelu,
Canarese ... Sajje.
Malayalam ... . ... Kampam.
Uriya ... ... Gantiya.
Hindustani ... Bajra.

Area in Madras—3.606.300 acres.

There are long and short duration varieties : varieties are
also known in which the grain thrathes free of the husk
(Arisikambu). The crop is grown either under dry or garden
conditions, The former ix sown during the monsoop REARONS,
and the latter during the hot weather : as a dry crop it gene-
rally occupies poor soils, save in Tinnevelly and Ramnad,
where it takes the place of cholam on black soils. It has
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wonderful tillering capacity. It is quick growing. and
therefore may be raised as a fodder crop though the straw 18
considered when ripe, inferior in quality to cholam.

Seed-rate—3 Ib. in black soils ; others 6 to 10 1b,

Volume welght —1 M.M. weighs 27 Ib,

Husk to grain—7 to 8 per cent by weight.

Weight of seed—1 /40 seeds weigh 407 grammes.

Number of seeds in 1 Ib. 111,100,

Germination capacity —3 per cent.

Yield—Up to 1,00 1b, of grain on hest black soils. In
other soils about 300 lb. is an average crop. Productivity
inferior to cholam both in fodder and grain,

RAGIL

(FEleusine coracana.)

Tamil ... ... Kelvaragu or Ragi.

Telugu ... Ra vnln.gu Thﬂmﬁ“l“'
Chodulu.

Malayalam ... «o Muttari.

Canarese - o «. Ray.

Hindustami .., ... Rag.

Uriya ..

. w.  Mandiya.
Tulu ... « Ragi.

Area in Madras—2.000900 acres.

Varleties.--There are distinet varieties for dry .“"d
garden lands and for early and late seasons, Plants differ
also in the nature of p:\ﬁiclcs {open or closed). In a few
parts of Madras, this is grown as a dry crop (generally mixed
with pulses and castor) in the uplands of Salem. Coimbatore
and Hindupur, in Vizagapatam. and in valleys near the hills.
In some districts it is raised ax the first erop on wet lands
with limited or precarious water-supply. Elsewhere itisa

arden crop, being raised in secd hc(L'nnd transplanted 10
eds or in ridges.

Seed-rate -2 1b. in 2 cents of land for planting out 1 acre.
In dry lands about 3 b, is mixed with pulses,

Volume weight—1 M.M. weighs 307 Ib,

Husk to grain--5 to per eent by weight.

Weight of seed - 1.000 sieds weigh 288 grammes.

Number of seeds in 1 1b.—157 N1,

Germinatioun capacity —\) 1o {4 per cent. :

Yield "2,‘)(“) to 3000 b, g;u“]pn crop. The straw 18

;‘f“‘\“y cut and fed partly green, and will weigh up to 8‘00(;
at)i‘aw ry crop LOOO to 1500 1h, of grain :m(f' 4000 1b, 0
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ITALIAN MILLET,

(Setaria italica.) :
i <. Tenai.
%:E;L o -+ Korralu.
Canarese ... Navane.
Malayalam ... «. Tena. .
Hindustani .., . Kanguni,
riya ... . Kangu,

Area in Madms~],ﬂ32.( 0 acres.

€re are severa] cultivated varieties differin
colour of the seed which

orange, brown op black.

g in the
may he any shade of Yellow tq
Grown as » dry or ap irrigated crop
o1 almost any wo). l*'requ«ntl_\' mixed with Colton ag g (p

€rop ; but is net generally mixed wigh, Pulses as other cereals,
eed-rate ;"

W PCTaere asa gurden crop : half v
for dry lands, with 1, thlcr reduction | s as lﬂ mixtun:.hat
+ MM weighs 357 1,
=20 per cent h_\' weight,

Weigbt of Beed 1.0} weeds weigh 270 grammes,

(N:erlni tion capaniiy !, 15540
Ration ca Acity -5, b, cent.

Yleld —«Dl‘\' Cr r])': y ) ‘l. :

) 1D 1o Gony ) Irrigated up to La 1y, .
1,000 to 2000 1y, of KW per acre, S
SAMAL
(Paniciun saeliare )
Tamit < Shamaj.
clugy - Numulu.
alayalam Shama,
Canarege Shame.
Tindustani Navan,
“riya .,

~o Sunjvy,
Area in Madrag_ LODRA00 acres.
ere are long and sharg dur
One wit}, black gl
an early (
ulses,
Seed-rate _ 1) )y, per acre,
Volume weight -1 M M. weighs 31 1,
Husk to grain--44 per cent by weighy,
eight of seed—] (xx) s

eds weigh 2a), grammes,
Number of Seeds in 1 1b.—17] ),

WO Varietios of Samaj .
mnes is alvo known, g I~ usually grown 4q
ry crop, OCCUpYing poor soilx and s mixed with
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Cermination c&guelty—%'per cent,

Yield—400 to 600 )b, of grain ; 800 to 90 1b. of straw per
acre.

COMMON MILLET,

(Panicum i liaceum.)

Tamil ,, I’zmivnmgu or Kadaikanpj,
Telugu “arigalu or arigaly,
Canarese arigy,

Hindustani

riya Rala,

There are two varieties grown which Qiffep in colour of
the glume, The crop ;s Erown dry o Poor soils ; and only
occasionally ay 5 garden crop,

Seed.rate — 1) 1b. per acre,

Volame weight | MM, wejrhs 34 1,

Hask to grain—3;, ber cent Ly weight,

Weight of Seed-- | (xx) seeds weigh 1 grammes,

Number of seeds in | Jp _ RRG0H),

Tmination Capacity - 4 per cent,

Yield-- 5 ¢, GO0 ML of KTain ;o g, of straw. Ap
irrigated crop will yield up to 1,200 b, of grain pep acre,

SANWA MILLET
(Paricup, Crusgalli var Frument 10

Tamil - Kudirajvylj,
Telugy |, «s Oodaly,

A Ereen and a red variety are foy,
elsewhere there seemg 1o be a sin
grain growp usually op poor xoj
can stand water~lug’ir‘mg and is th
to prevent wash. T} i

118 & very high Toportion of hysk,
SEed-rnlem.’i:};)lb. per acre

i)

W growing in Ganjam .
1;,rlc variety, lit i8 a minor
It grows ve ml’);'dl 8
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GREEN GRAM.

(Phaseolus Mungo.)
Tamil

. .+ Pagcap. X
Telugu ... . ... Pesalu, Pagcapesalu,
Malayalam ... ... Cherupayaru,
Canarese ... Hasaru.

Uriya ... ... Muggo.

Tulu

Paden;ji.
Area in Madras—386,000 acres.

There are three varieties characterized by having green,
{ellow and black seeds, The crop is commonly grown

hroughout the Presidency. generally as a subsidiary crop to

one of the cereals. It may be grown as a second crop on rice
land or sown thick asa smother crop for weeds on irrigated
land. The grain is held in high esteem.

Seed-rate--Up to 5 Ib. in a mixture.

Volume weight—1 M.M. weighs 343 Ib.

Husk to grain—24 per cent by weight.

Weight of seed—1.800 seeds weigh 29-22 grammes,

Namber of seeds in 1 1b.—-15.500.

Germination capacity=91 per cent.

Yield—150 to 200 1b. in a mixture.

BLACK GRAM.
(Phaseolus Mungo var. Radiatus Hook.)

Tamil . ... Ulundu.
Telugu ... v -+ Minumulu,
Malayalam vee . . Uzhunnu.
Canarese ... w. Uddu.

Tulu e - e we.  Crdu,

Area in Madras—~160.200 acres, o

The remarks under previous crop, which it closely
resembles in appearance. vield and methods of cultivation,
hc;ld good. This suits a stiff soil.

Seed-rate—Up to 5 Ib. in a mixture.

Volume weight —1 M. M. weighs 3:3 1b.

* Husk to grain—11 per cent by ‘yelglxt.

Weight of seed—1, W0 seeds weigh 463 grammes, .

Number of seeds in 1 1b.—9.800.

Germination capacity —98 per cent.
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DEW GRAM.

(Phaseolus aconitifoling.)

Tamil ... .. Naripayaru, Kallupayaru,
Tullikkapayaru.
Telugu ... « Mittikelu.

There is only one varicty : which isx rather Qpannglﬁ
cultivated in Madras ; it ix 4 poor yiclder, and 18 t‘ounl
generally as a mixture on the least fertile lands, The whole
plant is a valuable fodder and is frequently grown, either alone
or mixed with some millet, for this purpose exclusively. It
may aleo be grown ax a green manure crop.

Seed-rate -1} to 3 Ib. peracre 1n mixture.

Volume weight --l.\l..\l. weighs 2:66 1h,

Weight of seed—1.000 needs weigh 1667 grammes.

Namber of seeds Im 1 1b. 272,

Germination capacity— 01 per cent.

Yield--120 to 150 Ib, in a mixture.

COW GRAM : COW PEA.-

(Vigna Catiangy.)

Tamil «.  Karamani, Tattapayaru.
Telugu ... ... Alasandulu, Bobbarlu.
Malayalam o Mampayaru, Kottapayaru.
Canarese v Avade.

L:le:\ . .. Mamkododandi,

Tulu e o Lattane, Alasande,

Besidex the varicties known in Madrs, some introduced
American varieties are proving themselves useful, being pro-
lific and of short duration. A fajrly common pulse as a
mixed crop. The pods are prominent and large. A very
useful green manure crop. It makes an excellent combination
for cattle food when grown with cholam fodder.

_Seederate-15 to 29 lbh.ax a pure crop. Half this for
mixtures,

Volume weight—1 M.M. weighs 31 1b.

Rusk to grain--10 per cent y weight.
« Weight of seed --1 %) ncedn weigh 12572 grammes.

Number of seeds in 1 Ib.— 3.53«?,

Ger-lnglion capacity—u5 to 1) per cent.

Yield—300 to 400 ib, per acre in a pure crop.
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VEGETABLES AND GARDEN PRODUCE.

. BRINJAL.
(Solanum melongena.)

. Tamil “ ... Kathri.
Telugu ... ... Vankaya.
Malayalam ... ... Vazhuthininga.
Canarese - vee ... Badinekayi.
Uriya ... ... Banjino.
Tulu .., Badane.

There are many local varieties which differ in colour, shape
size and flavour. Tntroduced varieties from American s
have been tried but have not spread. The crop is grown all
over the Presidency on garden lands, sometimes alone, but
more often mixed with various vegetables or at the edges of
betel gardens. The unripe fruitsare used for making curries,

Seed-rate.—The crop is grown from transplanted seed-
lings. Between one and two pounds of seed sown in three-
fourths of a cent, will plant one acre two feet apart both

ways.

Yield—up to 20,000 Ib. per acre for a good crop.
CLUSTER BEAN.

(Cyamopsis psoralivides.)

Tamil . Kottavarai.
Telugu ... Goruchikkudikaya.
Canarese - ... Govardhanakayi.

The crop is of very little importance and is confined to
mixtures in vegetable gardens. It is nowhere grown on a
field scale as a dry crop.

PUMPKIN.
(Cucurbita marina.)
Tamil s ... Pushinikkai : Parangikkai :
Sakkarai Pushinikkai.

Telugu on ... Gummadikaya.
Malayalam ... .. Mattanga. .
Tulu ... Kumbuda : Kembude :

. Kancholu.

Thereare several varieties differing in shape, size and colour
of fruita. There are also varieties which are sown in summer
and in the rains. It is chiefly a rainy weather crop. The ripe
and unripe fruits are used as vegetable;a for making curries.
The ripe fruits keep for months. It is usually grown near
the hedges in field margins : but occasionally may be found as
a field crop. .

5
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, CUCUMBER.
‘ {Cucumis Satirus.)
Tamil ... . Vellini,
Telugu ... Dosakaya.
Canarese ..« Sonthikayl. F
Tulu Tante. ;

19

There are many local varieties which differ in colour, shap$.
size, flavour and keeping (Hl,mlit’v of the fruit. The %”
commonly grown mixed with all crops in black soils of (o]
Aistrict. ~ 1Lis also grown in tank beds when tanks get oot
the beginning of summer. I is very common on the .
Coast. Near Madras occasionally on n field seale.

The fruits are caten freshor cooked. The variety 0':{%
vated in Kistna district can be dried and preserved. an
often used in making pickles.

MELON.
( Cucumis Melu)

Tamil we s e Mulampagham : Kar
Tel ; hujapal.hnmd.

elugu -+ Karbuja pandu.
Malayvalam ... ! "P“
Canarese ... «.. Karbuja hannu.
Tulu

we .« Tekkarpe: Tekkare: .

There are a number of melons grown in tank beds or in ﬂl'
sandy beds of rivers, in the hot weather, many of which bsYV:
local reputation, e¥ Cuddapah melons, Kiddhout meloos
They are generally heavily manured and hand-watered. ‘

VEGETABLE MARROW,

(Cucurbita Pepn.)
* Tamil Simapushini or Simaparang!:

There are several varicties differing in size and shape of
the fruit. Occasionally met within vegetable gurdens.

MUSK MELON.

. (Cucurbita Moschata.)
Tamil .. ... Arasanikai.
This variety is found in the Coimbatore district.

(X e
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WATER MELON.
* (Citrullus Vulgaris.)
Tamil Picg

s ¢c¢a pazham : Karbuja.
Telugu ... Ka?ansndj pandu : P{xch
u

pan .
Canarese ... Baccangayi.
Tualu .. .. Bageangayi.

A large green water melon with dark mottled green skin
and pinkish flesh with black seeds. )
e ripe fruits are sold in the hot weather in the bazars.

LADIES' FINGERS.

(Hibiscus esculentus.)

Tamil ... ... Vendaikay.

Telugu ... ... Bendakaya.
Canarese... ... Bendakayi.

Tulu ... Bendekayi: Bendayi.

This is grown as a amall percentage in a mixture in ve,
table and other gardens for the sake of its unripe fruits. Ifis
nowhere very extensively wn, though found all over the
Presidency, especially near large towns. It has been recom-
mended as a * trap crop " for cotton pests. )

Seed-rate—5 to 101b. when the cropis to be transplanted.

Ay
SWEET-POTATO.
({pomea Batatas.)

Tamil ... ... Sakkaraivallikizhangu or
Chinikizhangu.

Telugu ... . ... Genusugaddalu.

Malayalam . ... Chakkarai kizhangu.

Canarese ... «. Genusu.

Uriya ... .. Kondamulo.

Tulu ... w.  «« Kerang.

A white skinned and a red skinned variety are known,

The crop is grown extensively throughout Madras as a
garden crop, preferably on deep sandy soils. The mature
vines are cut into lengths with generally three nodes, and
lanted on ridges or flat beds. Care must be taken to see
hat the spreading plants do not root at the nodes, Itis
commonly used as food either cooked in curry or boiled,
roaated or fried. The vines are good cattle food.

Seed-rate—20,000 to 35.000 sets per acre.

Yield 8,000 to 12,000 1b. per acre.
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TAPIOCA.
Tamil __?J’“".’_’_’"’ ll('l'l.lllﬂn‘l.l:) .\lnrn\'nllikilmguf
Telugu ... . w+ .. Knarra pen
Malayalam «.. Marachini.

_The crop is grown fairly widely from enttings in the o Y
soils of South Areot, Chingleput and Nellore, and occasiOPeo
further north along the littoral tracts.

It ix grown also
the Weat Coust,
ELEPHANT YAM.

(Amorphophallus campanulatus.)

Tamil - . o Karnkkaranal: She-

m\ikid\mﬁ'
Telugu ... ... Thiyyakan
Malayalam . vee  Renat.

On the West Coast, this is cultivated on dry jand Oml:
mixed with ginger as a rain-fed crop : also in the compotiy,
of houses \Slerc it may receive occasional irrigation. 7
Coimbatore, it forms a subordinate crop in turmenc.

Seed-rate—About 1.5 b, of corms per acre.

Vield—About 15000 1b. per acre.

COLOCASIA.
nlocasia antiquortm.) X r
¢ Tamil (0' . ARG (m ] " She )pm\k\ﬂ.lﬂngu O
S n:mmkl‘nl *

Telugu ... . e Shamagndda.

Malayalam ... - . Chempakizhangd

Canarese vee  Chamagnddn.

Tolu ... e Tevu,

There i _a variety without acridity nceurring mrelyw ‘:
Malabar. The area under thix crop is limited and 1t 18 tion
fined to rich en lands and backyards, with the excep
of the West Coast, where it may be yrown as a dry CI“T'
Chingleput, this occurs ax a pure crop on good randy ,“‘:‘ly
where it is heavily manured with cattle manure and copr®
::t::iexde.d épt}'}‘allj()re it i‘u own as a field crop, either l‘)‘ n

ith yams and other vegetables. It i8 gro¥
wrenches or pit« ‘and nceds heavy ul)‘anuril;g. when i'lmi‘ ““:g
prt()lﬁtabl; returning up to forty-fold. The corms are to
and made into curry. Red woil is said in Chinglepot
produce round tubers,

Seed-rate—60 1b
Yield—8.000 to 10,000 n™



CROP3 69

TYPHONIUM TRILOBATUM.

Tamil ... ... Karapai kizhangu.
Telugu ... .+ o Kanda.

Uriya ... ... Cllo.

Tulu ... . ... Kene.

This is cultivated in small q%antities in Chingleput and

Chittoor. The root is acrid. The acridity is removed by

boiling the root with tamarind water. It has a reputation as

a remedy for piles. . .
Seed-rate—500 to 600 lb. per acre.

ARROW-ROOT.

(Curcuma angustifolia.)
Tamil ... . .. Araruttu.
Telugu ... ... Palagunda.
Malayalam ... Kuvva.
Canarese .- ... Kuvegida.
Uriya ... .. Palu
Tula ... ... Kooveda dayi.

The cultivation is very limited and the crop is found only
in Ganjam, parts of the Circars and the West Coast. Itis
grown on well-manured sandy soils.

Seed-rate-—About 700 1b. per acre.

Yield--4.000 to 8000 1b. of tubers. 100 Ibh, of tubers
produce about 124 1b. of flour.

POTATO.
(Solanum tuberosim.)
Tamil ... ... Crulaikkizhangu.
Telugu ... ... Urula gaddlu.
Malayalam ... Urula kizhangu.
Canarese ... Crula gadda.

Tulu Batate.

The varieties are nutherous. The crop is conﬁned to. the
hills, since the temperature of the plains 1s too high for it to
be grown profitably. It is an increasingly important crop on

the Nilgins.
Sceginte——QOO to 1,000 b, per acre.
Yield -5 to 6 tons.
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CEPHALANDRA INDICA.
Tamil ... ... .. . Kovai.,
Telugn ... ... .. .. Dondai (he
There are two varicties, one is wild and is bitter, a}::ll 008 -

other cultivated which is sweet. It is said that the f“;‘. ated
bitterness under cultivation. In the Circars, it is culti ocomm-
and the fruit is used asa vegetable. Elrewhere it ‘; rips
monly found wild. growing on bushex and hedges. The
fruit may be gathered as it becomes sweet.

AMARANTH.
(Amaranthus gangeticua’)
Tamil .. .. we . Kirithandu.

Telugu ... ... Thotakoora.
Malayalam .

Canarese
This is grown as a mixed crop in vegetable and b‘wk{“rd
gardens. 'ﬁxe whole plant is gcnl:amlly gulled out and sold- .
There iz another variety which goes by the n:;‘i‘; of
Paniculatus, and which is_grown on the hills™ for the I
its ‘Smin which is parched and made into flour and eaten-
is also used for making sweetmeats.

Weight of seed—1.%)) seeds weigh “82 gramme.
Number of seeds Im 1 1. 553,158

GUINEA GRASS.

(Panicum marimum.)

A fodder crop which has bheen introduced successfully :‘:
parts of Madras. The erop is usually propagated by P"r"'ond
separated from the root stocks, which become 0\'el‘F"°." n ‘“
need division. The roots should be set out evenly in 0 e
running in both directions spaced 3" X 3 or 2’ X 2" to enst on
through inter-cultivation. e plant needs copious lm}“‘.l’
and hiberal manuring ; it is quick growing and ql‘d";gib
eight cattings can be had in n year. 5 slips weigh
and fill one gunny bag.

Yield—25000 to 40,000 1b, of green fodder per acre per
annom in 8 cuttings. .

LUCERNE.
(Medicago satiral)

An excellent fodder, bui difficult to grow extensively:
Has yiolded at Coimbatore 15,000 Ib. an acre in a year.
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OIL SEEDS.
’ GINGELLY.
(Sesamum indicum.)
Tamil ... v, Ellu.
Telugu ... we o Nuvvula,
Malayalam «. Ellu.
Canarese we Yellu.
Uriya .. e . Rasi.
Tulu v Yenme.

Area in Madras—812,800 acres.

There are several local varieties which differ in their
g‘erlod of growth, time of sowingand the colour of their seed

he crop 18 grown throughout tﬁe Presidency generally as an

early crop. It is seen on the driest and poorest soils, on
the richest delta lands and on paddy fields as a second crop.
Owing to the small size of the seed it is sometimes diﬁicuft
to get a full plant.

Seed-rate—2 to 3 1b ; less if drilled.

Volume weight—1 M M. weighs 2:57 1b.

Weight of seed—1,000 seeds weigh 261 grammes.

Number of seeds in 1 1».-172%00.

Germination capacity—90 per cent.

Yield—350 to 450 Ib.; but of course this will vary very
much according to the conditions under which itis grown.

Percentage of oil—40 per cent by weight.

CASTOR.
(Ricinus communiz.)

Tamil ... e - «we Amanakku : Kottai.
muthu,

Telngu ... .. ve s Amudalu,

Malayalam w Avanakku.

Canarese ... Haralu.

Uriya ... .. Kallo.

Tulu .. ... Almbudathakayi.

Area in Madras—454.900 acres,

There are numerous varieties, annual, biennial and peren-
nial, grown either as garden or dry crops. and either green
or !‘e%r in colour. As a dry crop. castor occupies the

oorest red soil, alone or mixed with one of the inferior
millets or grams. As a perennial, it is dibbled along the
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edges of sugarcane and betel vine and other garde®

1t 1 generally sown in ficlds in lines.
va -nte—ilh o ‘.\)‘1{1_ r lcr}t" yit 1o

olume welght—1 M. M. woighs 2% b o8-

Weight of l?e‘—l.(]l) needngwei h 34671 gram
Number of seeds in 1 Ib. 1.0
Germination capacity —N) per cent. ds,0p 0 0
Yield—200 to 310 Ib. as dry crop in poor lan

Ib. in more favourable surroundings. Aion gi\‘e‘”
Perceatage of oll--46, but ordinary extractt

The cake is an excellent manure.

GROUNDNUT.
(Arachis hypogea.) ) ki
. Tamil .. . .. _vﬁrh:ld!"“ Nk
Py al. . Ob
Telugu ... Veml’mnnqll“'N
ks
Nilakka
Ta . 7D Niakeadele

Area in Madras—1 455,/0) acres, . ) old
The Mauritius variety has practically “'”plnw{l‘]ﬁh the
local variety ; other varicties may be seen on tri
Palur Agricultural station, . wn 8% :‘ﬂ
. The crop suits sandy woils, and is either & 1, or
l‘a‘g’flf(\ crop, when it i« mixed with some cerett
under irrigation mixed with ragi. ary.
Ruin-fgd cmr = June .lul)'bhl December-Jan g

The Cmg‘x
gated b Febirmary. March 10 Jn‘.\"““f‘"m'uh- in the
very profitable, and its area has increased mpiah
few years,

Seed-rate— ) 1 75 1h. good shel aw
Volume weight | Mudris measure of weigh

w.i‘ighs 11 1b. 1 Madras measure of shelled nuts

1 Madrus measure of oil is RIRITR "
Welght of seed 111 wcrdn weigh 43 yrunmes
Number of seeds In 1 1b. 1.0%x\. ged crop ™
Yield— Drv avernge 1.:Wm th, per acre. Irng: 98

much as 2,500 1h, try mill 1#
Percemtage of oll— A« extrmeted by country "

to 40, actual contents up to ) por cent. ¢ by weigh
Proportion of shell to herpels. 2 per cef o

being a little higher in the case of dry rain-fed ervP

el weed . uts -
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NIGER SEED.

(Guizotia abyssinica.)

Tamil ... «. Peyellu: Tchch

Telugu ... Vel)'rinu\'vul?l:c elta.
Valiselu : Ojurellu.

Canarese ... Huchellu.

A black oil seed grown occasionally as a mixture in the
western and northern taluks of Bellary, and in
of the Circars, Salem, Coimbatore, etc.ry the uplands
Seled—rlte~About one pound of seed is mixed with a
cereal.
Weight of seed 1.} seeds weigh 455 grammes,
Number of seeds in 1 Ib. 100K
Yield:—About 3% 1b. may iw expected from an acre.
Percentage of oil —3) by « Atraction.

LINSEED.
(Limum usilatissinaim.)
Tamil ... .. Alivirai.
Telugu ... - e Avisi,
Canarese w. Alasi.

Area in Madras—20.(XK) acres.

This is only grown for its sced. which yields a valuable
oil ; the fibre 18 not extracted. The crop is found mostl
in the Bellary portion of the Deccan upland. mixed wit
bther crops like safflower or wheat.

Seed-rate— 15 to 20 Ih. per acre.

Volume weight—1 M. M. weighs 2787 Th.

Weight of seed—11X) sceds weigh 64 grammes.

Number of seeds in 1 1b.—70.".

Yield —300 to 400 1b. of seed per acre.

Percentage of oll—about 30 when pressed in the
ordinary country mills.

SAFFLOWER.
(Carthanns finctarius.)
Tamil ... Kasumbavirai,
Telugu Kusumbalu,

Canarese ... Kusumba.

Tulu Kusumadgpu.
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. the

The plant may be grown both for ita oil and also for is

) whigh can be'ex!mcg::d from the flowers, though there
little or no extraction done now in M . The f th spines-
the plants ordinarily met with is thickly armed Wi EPIRE,
There is also a smooth-leaved variety. ‘1he
confined to the black soils of the Ceded Distric vent
frequently neen sown on the head.lands, partly to Pr¥ne
cattle trespass, and Iy becnuse it can be rown h:l‘;lwl”
oil is very clear and is used in cooking ; also to 8

06,

Seed-rate—5t0 10 1b,

Velume weight- | M.M. weighs 243 1b.

Weight of seed -1 (1) xeeds weigh 4127 grammes.
Number of seeds In 1 th.—- 11,000,
Yield--400 lb. per acre.

Percentage of oil-—30 ; ordinary methods extract

o bt
cent. The cake is used as a cattle food and is said not to
mouldy readily.

FIBRES.
COTTON.

(Gomaypium herbacewm ; (fosaypinm imlicum : Gossypivm
obtusifolium ; (GGossypium hirautum.)

Tamil ... v e Paruthi.
Teloga .. .. .. .. Parthi
Malayalam . ... Parutti. '
%nmu‘ese ... Hatti.
Jriya e e ... Koppa.
Tolu .. . L L Pam

Area in Madras—2MK 900 acres.

The two common varieties grown as annuals on the blwk‘
cotton wnoils  are (7. Arrbacenm (Tellaputhl : ides
Ukkam) and . indicum {Yerrapathi ; Karunganni). - mba-

ene, (7. obtuxifolium (Nadam) is found in parts of Cmmmo
tore, while in the same tract are found the remains 00 © 4y
e&r}'y mtrodu(clt}inn of American cotton in ""el shape

. hirsutum ourbon) ; both these are perenmai.

All theaboveare drz' crops and occupyp;enemnv the bl:cmkl
ootton soils, though Yerrapathi in found on reddish roils,
the two last are found on lightish gravelly soils. ot

eed-rate—5 to 15 lh. per acre: rate varies in differe
localities and also with the soils.
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Volume welght—(Uppam) 1 M.M. weighs 2-1 Ib,

Weighg of seed—(Uppam) 1,000 seeds weigh 492
grammes,

Number of seeds in 1 Ib.—(Uppam) 9,220,

Yield—300 to 450 lb. Nadam 3001b. a year for 2
years. :
Cinning percentage—22 per cent up to 26 per cent.

CAMBODIA COTTON.
(Gossypium hirsutum.)

This is a recently introduced cotton which has spread from
the south, and now occupies a very considerable area. It
should be grown normally as an irrigated cro% and will repay
good treatment. Very good samples of Kappas may be
obtained from the soils at the foot of the hills, a8 in Madura
district, but Cambodia does not take kindly to black ‘soils..
S8eed is sown at the commencement of the north-east
monsoon,

Seed-rate—5 to 10 1b,

Germination capacity—90 per cent.

Yield—700 to 1,500 1b. per acre : cases have been reported’

where the yield has been over 2,000 Ib.
Ginning percentage—30 to 33 per cent.

DECCAN HEMP: BIMLIPATAM JUTE.

(Hibiscus cannabinus.)

Tamil ... we  « Pulicchai or Pulimanji.
Telugn ... .. .. Gogu
Canarese ... ... Pundi.

Area in Madras— 66,200 acres.

There are several varieties distinguished by the colour of
the stem and leaf which is either green or wholly or partly
red. The shape of the leaves alco varies being either entire
or palmately divided. The crop is grown very commonly as a
slight mixture in almost any crop. the leaf being used for
curry. As a pure crop, its cultivation is confined to parts of
Guntar and Vizagapatam, Tests at Coimbatore have shown
that there the red stemmed green veined variety with divided
leaves is the best for fibre.

Seed-rate—2) to 30 lb. per acre.

Volume weight—1 M. M. weighs 2:63 Ib.

Weight of seed—1,(XX seeds weigh 245 grammeg.
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Number of seeds in 1 Ib.— IR,
Yield-—600 to 1,060 1h. dry fibre.

Percentage of fibre to dry stalks —16 to 17.
Percentage of fibre to greea stalks 1.

SUNNHEMP.

(Crotelaria juncea.
J

Tamil

. Sanappu or Shanal.
Telugu ... . dJdanumu.
Malayalam . Wuckoo,

Canarese ... Sonabu.
Uriya v Soin.
Tufu ... Talambu

Area in Madras—216.400 acres. he

The crop is found very extensively as n mixture thm“ﬁn
out the uplands of Kistna and Guntar It is grown as & Py
cropYin parts of Gadavari, Tinnevelly and Chingleput.
use a8 a green manure crop is rapidly extending, an for
<caused a heavy demand for seced. The fibre is W k
making gunny bags. tails of mhote buckets, harness of rely
bullocEs. etc. Fishing nets in coastal trcts are exclugive
made of this.

Seed-rate—10 to 60 1h. up to 110 to 150 1b. in places.

Volame weight—1 M. M. weighs 312 1h.

Weight of seed--1.000 sceds weigh #°4 grammes.

Number of seeds 1a 1 1b.— 9777, 100

Yield -5 to 80 1b. of fibre : grown as a seed crop
to 600 Ib. of seed may he expected,

Percentage of fibre to dry stem —*%-? per cent.

AGAVE
(Agare vera Qruz . Agare xisalann.) .
Tamil Anaikkattaghal,
Kuttazhal.
Telugn . ... Kalubanda.
Malayalam ... Wakkuchan

The American or Railway aloo (misnamed) is commm\l.‘;
seen in all parts of the Presidency as a hedge plant. It :u\
generally propagated by means of plantlets which anse
suckera on the roots of the older plant, or by bulbila. o

Attempta have boen made to grow the sisal agave ona lar%‘
scale but without much success. It can only pay when ren
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are low: on such lands, difficulties are often felt in the
extraction s of the fibre for want of water. The fibre is

excellent.

Yield—Each plant will produce 15—-20 leaves a year. The
average weight of each leaf being 6 1b., 900 plants per acre
will give at this rate and with 3} per cent fibre, 300 1b. of dry
fibre per acre per annum.

CONDIMENTS AND SPICES.

CHILLIES.
(Capsicune annuum ; Wall.)

Tanil ... . ... Milagai,
Telugu ... ... Mirapakaya.
Malayalam .. Molaku.
Canarese ... < Menasinakayi.
Uriya . ... Lonkamonho.
Tulu o ... Munuchi.

Area in Madras—2586,0(X) acres.

There is one common variety, though special races from
articular districts are recO%msed for their good qualities.
he plant is generally transplanted from a seed bed, and is

usually grown on garden lands, as a pure crop or as a mixture
in a vegetable garden. On dry xoils it is an important crop
in Guntar and the uplands in the Gddavari and Kistna, where
it is grown in large fields which are most accurately trans-
planted to allow of careful inter-cultivation. The pods are
picked and dried for marketing.

Seed-rate—1 to 1} 1b. to transplant an acre.

Volume weight—] Madras measure of dried fruits weighs

1b.
} Weight of seed—1,000 seeds wei%h 565 grammes,
Number of seeds in 1 1b.—30.280),
Yield—2.000 to 2,50 1b.

ONIONS.
(Alliwin cepa) ,
Tamil ... \:er_lga vam, Irulli,
Telugu ... Ulligadda, Nirulli,
Malayalam ... -« Chuvannaulli.
Canarese Irulli, Clligadda.

Uriya ... oo Pizago.
Talu ... e we Neerulli,

-
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The common onion grown in Madras is of a reddish colouf:
Tt is raised from seed which is sown in a sced-bed ; the '”"’n
lings being planted out in beds or ridges, or is raised fro
bulbs which are planted prefernbly on ridges. The later
method is obviously wasteful. White onions from Dhalia ‘:
Bombay have been grown successfully. The Bellary onio
has a special reputation, N be

Seed-rate—10 1b. carefully sown in a nursery will
enough for an acre. The sced ix delicate and must_be t
as it very quickly deteriorates. For bulb planting abou
1.000 1b. will be sufficient to plant an acre. . )

Volume weight—1 Madras measure of seed weighs 2 ib.

Welght of seed—1 )0needs weigh 30 grammes.

Number of seeds in 1 1b. 11450,

Yield—15,000 to 25,000 1b. per acre. About 15 to 25
cent of dryage will occur on storing for three mob
Onions are rarely kept for more than threc or four mont
«ither for consumption or for planting.

GARLIC.
(Alliun sativum.)
Tamil ... ... Vellaipundu. .
Telugn ... « e ws Tellagadda : Velluli.
Malayalam ... o Vellulh.
Canarese ... Bellulli.

Uriya ... e o Lowono,
T\lﬂl e s e e Bolluli
A rare field crop which is only occasionally seen. It 18
raised from bulbs. The treatment is similar to that outline
for onions. As & food, garlic is almost universally used in
curries on account of its varied medicinal properties. It 188
more valuable crop than onion and can be kept much longer-
Seed-rate—500 to 700 Ib. of bulbs will be sufficient to
plant an acre.
Yield—+.000 to 10,000 1b. per acre.

TURMERIC,

(Curewmna langa.)

Tamil ... we Manjal.
Telugu ... «ov  Pasupu.
Malayalam ... Manjal.
Canarese ... v Arashina,
Uriya ee w  Holodi,

Tulu e e .o Manjal.
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%;u in Mu.dmm——54dl ,400 acres.th
. ere are no distinct varieties though the rhizo
dlﬂgqt loeali(ti.ies show slight diﬂere:ge& mes from
irrigated crop grown in wet or garden lands ; needi
deep fertile, well-drl;ined soil ; occupies the undnfor :1‘;1:
months. It is usnally planted in rows by d on ridges ;
and generally mixed with yams, castor, etc. Castor gives the-
necessary shade and supphes some fuel for curing.
Seed-rate—1,000 to 1,700 1b. per acre.
Yield—12,000 to 20,000 Ib. of green roots which when
cured and dried will weigh 3,000 to 5,000 1b. approximately.

CORIANDER.
(Coriandrum sativum.)
Tamil . o . <« Kottumall.
Telugu ... - ... Dhaniyalu or Kottu-
meri.
Malayalam .. .. .. Kottumml:ri.
Canarese ... Kothumbaribija,
Uriya  we . .« Dhonia,
Tula .. e e ... Kottemberi.
Area in Madras—105,000 acres.

There is onl{ one variety, which is grown on a field scale
principally on_black soils, and as a mixture with cotton and
other crops. In deep and heavy black soils, in parts of
Tinnevelly district, this is grown pure in extensive fields,
where it rotates with kambu and gives heavy yields. Occa-
sionally grown in gardens for seed, and also as a vegetable for

the sake of the leaves.
Seed-rate—10 to 12 lb. for a pure crop; 2 to 4 lb. in

mixtures. ] ] o
Weight of seeds—1,000 mericarps (i.e., 500 fruits) weigh
7-31 grammes.
Number of seeds in 1 Ib.—62.000.
Yield—about 35Q lb. per acre.

CUMMIN.
(Crminitue cyminum.)
Tamil oo e - eee Siragam.
Tg{:‘llgu cve o Jilakara.
Malayalam . dJirakam.
Canarese Jirige.

N . Jerridari
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T : it
This is a valuable and delicate crop raised in M‘:; in
requires much care, fine tilth and a firm seed-bed : gf:th "
two seasons, beginning of south-west and end of no toring |
monsoons : wants thorough manuring snd light “':; ot i
and mild climate. Hence cultivated in limited exdda "
Coimbatore and elsewhere in Madura and in Cudd: o
Kurnool. A rich loam fairly well-drained is preferred :
months crop.

Seed-rate—:20 Ib. per acre.

Weight of seed—! 000 seeds weigh 397 grammes.

Number of seeds in 1 1b.— 114270,

Yield—up to 75 th. of seed (fruits).

OMUM-BISHOP'S WEED.

(Cuarum copticum.)

Tamil .. .. .. .. Ashamadhan: Omume
Telugu ... .- wee Omu: Omamu.
Canarese . e Omu.

Malayalam ‘e .. Ayamodakam.

. . | .

A crop of very minor importance agriculturally. ('mz“
occasionally ax a field erop in parts of the Nandyal valley ®
as a mixture on black cotton soils in Tinnevelly.

MUSTARD.
(Brassica juncea,)
Taml. .., . s Kadugu,
Telugu ... o we Avalu,
Malayalam we «. Katuku.
(“m.mrcsu e Sasive,
“riya o Soriso.
Tulu .. we © Daxemi.

The area under this crop i« small. It i found in parta ‘,‘f
falem and Coimbatore uplands, andas a cold weather crop 10
Ganjim and on the Kistna lankas, It in alwiys grown us 8
mixture.

Seed.rate—1{ to 6 *h.

Welght of seed—1.00k) sceds weigh 178 grammen.

Number of seeds in 1 Ib.-—254 xx),

Yield - 400 1b.
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PEPPER.
R (Piper nigrum.)
Twmil . Milagu.
Telugn .. e e .. Miriyalo,
Malayalam ... Kurumulaka.
Canarese ... Olleminasu.
Tulu . Sedde Munuchi.

The following varieties are grown : Balamcotta, Kalluvalli
and Cheriya Kodi. An inferior female variety (others are all
hermaphrodite) called Utherankotta is often seen in gardens.
The crop is confined to the West Coast, mostly North Malabar
and the Wynaad. Cuttings are planted against standards.
The crop is perennial And commences to bear after the third
year up to the 15th or 20th when it declines. (See Reports
of the Taliparamba Agricultural Station.)

Volume weight—1 Madras measure of green pepper
weighs 1 Ib. Avoirdupois when dry.

eight of seed—1.000 seeds weigh 515 grammes,

Number of seeds in 1 Ib.—S.&O%.

Yields in the Wynaad about5cwt. peracre, up to15cwt. ;
in the low country 2 to 3 cwt. is a good yield.

GINGER.
(Zingiber officinale.)

Tamil ee Inji

Telugn ... Aﬁam‘
Malayalam Inchi.
Canarese Hasisuntni,
Uriya Vodda.
Tulua Soonti.

The cultivation is practically confined to the West Coast
where it is grown on the high lands and heavily manured with
leaves. In the Circars, occasionally under shade for green
ginger. A variety of ginger with the smell of mangos is
occasionally found and is called mango ginger. This is used
for making pickles and chutnies.

Seed-rate—1200 to 2000 Ib. of green rhizomes.

Yield—up to 10,000 Ib. of green ginger which will give
2,000 1b. of dry ginger.

FENXUGREEK.

(Trigonella faenumgraecim.)

Tamil ... Venthiam.
Telugu ... .. Menthulu.
Malayalam .- Uluma,
Canarese - . Menthiya.
Uriya .. .. . Methi.
Tulu .- -

Mente or Metti
6
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. TOBACCO

(Nicotiana tabacum.)
Tamil ... ... Pugaiyilai.
Telugu ... ... Pogaku.
Malayalam ... ... Pukayila.
Canarese ... Hogesoppu.
Uriya ... Dhuma.

Tulu ... ... Pugere.

There are numerous local varieties differing in the shape ot
the leaf, the thickness of the leaf or the midrib and the
quality or flavour of the leaf.

The crop is grown extensively. It is sometimes seen as a
dry crop, but is more often irrigated though probably the
largest crops are obtained on unirrigated lands on the ({bd&-
vart lankas. The crop i often sold standing as the processes
of curing and fermenting are difficult.

Seed-rate—2 oz. of seed mixed with fine sand will sow
200 square feet of seed-bed and will plant out an acre.

Weight of seed—-1.000 seeds weigh “095 gramme.

Namber of seeds in 1 lb.—4.7}%.000.

Yield—900—2,000 1b. of cured leaf.

INDIAN HEMP.

(Cuannalbiz sativa.)

Tamil .., . . Ganja,

Telugu ... «. Gunjaya: Ganja:
Bangiaku.

Malayalam ... Kanjavacheti : Kan-
avu.

Canarese ... Bhangi : Ganja.

Tulun .. . Bangi : Ganja.

Area in Madras—30 acres.

It is cultivated only under the supervision of the Abkari
Depurtment. The success of the erop depends on the
complete elimination of the male plants. as the narcotic

rinciple is only developed to any extent in the unfertilized
?emnle plant.

Yield—said to be up to 200 Ib. of prepared ganja in the
hills : experimental crops at Coimbatore gave 700—800 Ib. per
acre.

TINNEVELLY SENNA.
(Cassia anqustitalia.)
Tamil ... v Surat Nilavirai @ Nilavakai.
Telugu ... ... Nclatangedu. '
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The crop is grown {or its_leaves which are used ﬂ“
uul!lv‘uml i.pfuuml mainly in Tinnevelly in ﬂ wet U89
lan Flowers appesr after two months .'&. i
and leavens are first gathered fonr or five mon cnnd““
time of sowing.  After pucking. the Jeaves mdaold- ™
shade for scsen days, when they are myged a0
crup Iasts on dry land for thrre yeart

rate— 4 to i Madms measures.

:: d“...‘ “n‘" ..-q-:ln weigh 226 gramme® ot

seeds ia 1 16— ird-

Yiodd - Dy lands, 1ot year 10 Ih.. second and third
or lews. wot and garden lands—1. 49 Ib.

SUGARS.
SUGARCANE.
(Socvharwm amcimarum.)
.- .. Karumbu.

Tanul .

Tologu ... ... Cherukun.
Maayalam .. .. .. Kanmpu.
Canarvao .. .. Kabbu
‘nya .. .. Akku
Tulu .. . . " Karumbn.

Area in Madras W N acres
be kn eFo Are numMerons saricties and one \ﬁcj()’ ma '
own by different names 1 differvat districtss o o9
the loeal canes, there are n number of Mauntus n
and sports from them which are heing widely culti\"‘“.l d
:“Mn tracts. There are further the secdling cancs
'n. sood in vanous countrics, from which |¥".v have W :
obtained, namely, Barbadios and Java,  Indian :&-«lling; are
Bow being raised on a large scale at the GGovernment of Indi
mne Btation near Coimbatore . pe
mh'_": is tho chicl symr crop although sugar is obtll?og
twolve‘;,“,:‘:;f ',” the palinyra, «I‘:-l- and coconut palm. Itis
can only heth m»p{:';l‘fh hf:‘lmf"n irrigatian throu hm:)r :‘:‘
. "e "y . »,
llnd'- o .h”.x:l.furlilil i‘ imh l'l'll(l;': f-;liﬂ{r:g:;iugr:ﬁan
be ont from the tl.(,)i;'llu"'f"’\"-"" setts (cuttings) These o
at least two if not lh:.,‘ esof the cane.  Each sett should h‘b
wi ng down the juice o Joints.  Jaggery is mnnufuctt_lred, g
th iron rollers extracted by milling the canes 1n

Kxtraction--c-. 5 .
extractod by o o 0070 por cent hy weight of the cane It

by a good iro
N n roller in form of jui
'PMJQ— o ir in of juice.
4.000 o T8 00 R :;” per cent.

fion
vo’dﬂ
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. DYES.

INDIGO.
(Indiggfera tinctoria.)
Tamil ... ... Avurj: Nili.
Telugu ... .. Nili.

Malayalam .. v« Nilam,
Canarese w.  Nili

Uriya ... . ... Nili.
Tulu .. ... XNeeli.

Area in Madras—66.500 acres.

There is only one variety grown in Madras. TIts cultivation
is steadily decreasing ; but the crop is still found ona fair
scale in Vizagapatam. Guntar. Kurnool. Cuddapah and South
Arcot, where the high prices obtaingble for the refuse help
to keep the industry going. Two or three cuttings are
obtained from each erop. '

Seed-rate—10 to 15 b, per acre.

Volume weight— 1 M. M. weighs 3 1b.

Weight of seed—1.000 seeds weigh 5°85 grammes.

Number of seeds in 1 1b.—77.500.

Yield—9.000—12.000 1b. green stuff of which 40 per cent-
should be leaf, and this should give 27 to 30 1Ib. dry indigo ;
as much as 80 lb. may be obtained.

CHAYROOT.
(Oldenlandia wmbellata.)
Tamil Chayaver.
Telugu ... ... Chiriverulu.
Malayalam ... ... Chayaver.
Canarese .. ... Chayaveru.

The plant is of no economic importance now and its
cultivation has been abandoned.

DRYAGE OF STORED GRAINS.

Tt is impossible to give definite figures because cor}ditions
vary so widelv.  The fn]]nwling figures were obtained at
Palur. and represent the losx in weight the crop underwent,
in the interval between the time it was harvested. and the
time it was dry ready for sale :—

Paddy, 8—13 per cent.

Cumbu, 6—13 per cent.

Tenai. 1117 per cent.

yroundnut.*  Irrigated 25—45 per-cent.
Dry. 10-30 per cent.

. .
© Thix probably includes loss of earth adhering to ~hell as well a3
moisture.
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CouposiTION OF RATIONS.

A satisfactory ration must not only supply the nec
amount of nutrition but must also be sufficiently bulky to fi
the animal's belly ; it is not possible to keeqan animal in
health by feeding it only on concentrated food like groundnut
cake or cotton seed, but it must also get a bulky fodder. It
18 important to see that the proportion between the nitro-
genous (proteid) and the non-uitrogenous constituents is
correct, in order on the one hand to avoid giving too much
sroteid which is expensive and wasteful. and on the other,

iminishing the proteid below what is necessary for the
animal's health whether it is a mature bullock or a growin
calf. This proportion is called the * nutritive ratio,” an
shows the proportion between the amounts of each actually
digested by the animals. It ix incorrect to work out the
ration by the actual quantitics found by analysis, though as
a matter of fact, it has to be done in many cases, because to
find the digestive co-efficient, ie., the proportion of a sub-
stance which is digexrted, is a tedious business and necessitates
actual trial on the animal. The nutritive ratio of a standard
diet is worked out in both ways below. To find the nutritive
or albuminoid ratio, the average percentages of the various
substances are taken, the fat brought to its equivalent in
carbohydrate by multiplying it by 220, and the total quantity
of non-nitrogenous matter is then divided by the total
quantity of mtrogenous matter. )

For example, let us take the following ration :—1} b,
cotton reed, 14 b, groundnut cake and 20 1b. cholam straw,

Then:-- .
Albumi- Fat Carbo-
noids. A% 'hydrates.

. N . T" .

Food. = P E FlElE %

T £ £ ElE:i3 %

Z 5 E :£|E £ &

& - I v

' L. Lt : LR LB.

Cotton seed T LI K-y TR 30 25771 30
Groundnut cake o S2oe TR0 12207 31
Cholam straw 1 2H00 42 150 30 35"7‘ 793
e el e

Total ... .. L T2 L 863

! : i

T2 X 2K == 1'6h. 1'6) + 863 == [02%
Albuminoid ratio = 1028 + 148 =1:7.
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sote!

assumed

. If now we take the proportions which are
di estible we get a somewhat different set of
following digestive co-efficients  may  be

ruminants : -
romihant - e
. Carbo*
Fod Atbumi paea h)‘dr‘“
* nulcln .
Jo— __4.,»‘—/
" pER
rER rER v
CENT. CRNT CENTe
Cotton seed - i re 49
Groundnut cake - w = 74
Cholam straw . . W o
r————— - —— /
The percentages of the constituents will thus be — -
—_— e Carbo-
Foud Al Fate. pydrates
e T
Cotton seed - e f2ss 1520 :f,}g
Groundnut cake ... ... . w59
Cholam straw IR I I D B
e ) ) e
aan the correct nutritive ratio will be R
| . ' i Carbo-
ot b pydrates
Foadl, P Lb
Por Per vr d
cent. M et Lb cemt.
. 19
Cotton seed, 14 W, 12 <10 1725 26 12 “:' -}5
Groumdnut  cake, WeTH a0 Tlr o 11 101d
13 1b, . "l
Cholam straw, 20 oux 20 11 22w ,ﬁ
1b. = —_ 6'%
Total ... . W . KLU
! e e

B9 X 22 = 185, 185 4 626 = Thl
Albuminoid ratio 761 +
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SPECIMEN RATIONS.

Bullocks doing hard work.

o | |
Food and amount. E‘t‘(‘;‘é‘:"‘ Fats. h?grr:)ot;s.
Horsegram, 2 1b. .. . 027 | 010 | 100
Cotton seed, 3 11, ... 034 052 0-38
Paddy straw, 25 Ib, 030 012 327
Total ... 0% 074 465

074 X 2:29 = 169, 16‘)-{-4»5 34
Albuminoid ratio =634 + 0°% 166,

l
Food and amount, Al}(l:;g?), Fats, !hsgrx::;:s.

|
) |
Safflower cake, 3 1h. (06 026 . 051

Cholam straw, 15 1b. w15 0 017 444
Total ... e 043 ) 495
- 0'43~X 220 =48, R 4+ 405 = 503,
Albuminoid ratio=543 + I'll =1:54.

! |
0a2 L 069 0-51
Cotton seed. 4 1h. .. V52 -
Italian millet straw, 20 1h. .. 015 | 009 1 389

[ —

Total 067 . 0TR 1 440

078 ) 220 =1%3. 1'x3 4 440 =623,
Albuminoid ratio == 623 + 067 = 1:93.
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- ——-«—“’_“d

| 3
. Carbo-/
Food and amount. A,H:,l:;rl Fate. {h3drl'.*

IR

Horsegram, 4} 1. .. e N3 W 2‘?3’,
Paddy husk (chittu). 7 1h. . 29 ‘14 2:19
Paddy bran (tavudu). 33 i .. 20 L !
B i s
Total I A 542
422 =z 12 2 4 e == OO
Albuminoid ratio == T34 + =1 6%
Corsin Ml
. . Carbo-
Food and amount. ':)I".i"lll:l' Fats. h_\'dl‘ﬂw"
o I
Groundnut cake, 21h, . [y} URE] Q'?‘
Green fodder, 70 1h, : 045 a2 767
B el
Total . B RIS i
O 3 20 o kR, ENU X TORT = BT
Albuminotd ratio 876 + 1 o=z 1 Tin
s - . S
Cotton sesd, VL . (LK) Ny ‘-“5‘
Grass, say, 70 1h, (I umn 3
A o I __....-—:’
Total ... UNBU nav 16
PN

37 X 29 =0K5, R + 516 = Be01,
Albuminoid ratio =601 + (rii =1 : 871
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Dry Cowz.

P

i :

Albumi- . Carbo-

" noids. l Fats. thydrates.
|

Food and amount.

i ! !
| !
Grass, say, 50 1b. ... ] 040 \ 14 ‘ 3-60
i

14 X 220 = (r32, 032+ 360 = 3-92.
Albuminoid ratio = 040 = 32 =1: 98.

e

Cholam straw, 201b. . o ‘% o 22 \ 592
o [ I S R
022 X 220 = (50, (r50 + 392 = 6
Albuminoid ratio = 642+ 020=1:

Calves.

-

12.
32-1.

e

| i
yroundnut cake. } b .o ] o006 | 009 006
Cholam, greeu, 101b. .. e o6d | 004 110
Milk, } measure. 2 1b. (cOW'8) wee | IRl U 009

Total .| 076 023 \ 125

023 X 220 = 0hHd. 053 A 125 =178,
Albuminoid ratio= 178 + T6=1:23.

- I
i
Milk (cow’s), 1 Madras measures, r16 - 02 \ 023
=D “). i | l

T i 2 = (V5. (15 + 123 =0T
Albuminoid ratio =78 + '16= 1: 490,

e e
Milk (buffalo’s). 11 Madras mea- ‘ (27 049 027

sures = 6 1b. ‘
.

30X 2R = 112 112 02T = 1
Albuminoid ratio= 199 + 27T =1:51
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Dicestive Co krriciesTs,
TR y — , E
Food and amount, ;‘nlc'-'i.:l:.‘i'g Fats. ,hydr!.

Horsegram 0 59 g ‘
Paddy straw 45 47 80
Saflower eake . LY 8R 54
Italian millet (tenar) straw 2) 2 4
Green fodder .cholam) ... 40 oo 7
Grass T w8
Milk .. g 100 98

N _ e

Note.~The digewmtive Srefflewrnts in theac 1 llusteations are those W
have been worked out for simlar fonnle :n“u'.hc'r countnes. The actust
figures may vary very langely from these.

CosT 0F FEEDING A FAIR OF CATILE FER ANNUM.

Savdapet, 130, N
Foddor, 100 1b. a day at 400 [h. the Fupee o 4 8
b n e, 8lb u du‘\‘ at Ra. 7 a candy of S b, 4
nterest on value of cattle at 5 per cent on
Rs. 100 e, e wt D per T 500
epreciation at 10 per cent per annum 0 0 8
00Ing twelve times a vear at 12 annas .. wee 90
Contingencies ., 314 0
Total .o 160 0 0
——— ——
Coimbatare, 101].
Cholam Mraw=Jdanaary, Febroary and  March
90 du_)’n -30 b, a d.;.\‘_ 2700 b, ar 2o Ib.a
rupee .. T 102w
Tenai Atraw — A pril 30 days—301h, n day ; w0 1b, 0
) 6 0

wl:t 150 1b."a rupee .
Joat straw and gram potty ; May 31 d, ya=30
Ib.u day ; 930 Ib. at 500l rupf»e o ver 113 9
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" . RS. A.P.

101b of green fodder a day additional in May,
3,100 Ib. at 300 lb. a rupee .. 0 6

Paddy straw—June, July and August, 122 days—
30 be. a day. 3,660 1b. at 150 1b. a rupee 24 6 5

Ragi straw, October 31 days, 80 1b. [green] a day
2,480 1b, at 400 lb. a rupee 3 2

November, 30 days, 40 1b. {dry] a day, 1,200 1b. at
250 1b. a rupee . 9

Grass—December 31 days at 100 1b. a day, 3,100
1b. at 500 lb. a rupee . . 9

Groundnut cake 365 X 3=1,095 1b. at Rupees
78-12-0 a ton 70

Cotton seed 363 X 3= 1,095 1 at Rs. 95 per
ton ... . . 70

Salt 365 X 2 tolas or 2% 2 1b, or 18} Ib. at 6

5% 16
piesalb, .. .. 09 2
Shoeing four times at 12 annas .. 300
Interest at 5 per cent on Ra. 200 ... . 10 0 0
Depreciation at 10 per cent on Rs. 200 .. . 20 0 0
Attendance . 12 0 0
Contingencies ... . 3 3 4
Total 195 0 0
CosT oF FEEDING CoWs PER ANNUM.
Saidapet, 1585,

11.000 1b. of green food 312 0
1.500 1b. oil cake . 21 0 0
730 1b. wheat bran ... . 18 4 0
730 1b. dholl husk ... 11 6 0
20 1b. salt . 011 0
Attendance and sundries ... 18 0 0

Interest on value of cow Rs. 150, at 5 per cent
and depreciation at 10 percent ... 22 8 0

Total e 123 80
Deduct—one-third value of artificial food charge-
able to manure . 16 8 0

Net cost por annum .. 112 00

—_————
[ ]
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Cotton seed, § 1b. a day, for 10 months, 76 1b. at
Rs. 95 per ton . .
Dholl husk, } 1b. a day, for 10 months, 76 1b. at
Rs. 1-3-0 for 50 1b.
Salt .
Fodder similar to that of cows. at one-fourth
their rate .
Attendance * ...

Total

Second year.

Groundnut cake, } 1b. a day. 182} 1b. at Rupees
78-12-0 per ton ...
Cotton seed, } 1h. a day. 1%2} 1b. at Rs. 95 per ton.
Dholl husk. 4 Ib. a day, 1824 1b. at Rs. 1-3-0 for
Salt
Fodder, similar to that of cows.at half their rate.
Attendance . .. - .
Total

Third year.

Groundnut cake, 1 1b. a day. 274 Ih. at Rupees

78-12-0 per ton ...
Cotton seed, § 1b. a day. 274 b at Rx. 95 per ton.
Dholl husk, § 1b. a day, 274 1b. at Rs. 1-3-0 for
Salt .
Fodder, similar to that of cows at half theirrate.
Attendance . .

Total

Total for three years
Contingencies for three years

Grand total

-

R8. A, P,
337

12 11
1

N O
co ©
oo O

254 1

—
-t
=24

Sk =3I
—

L

=
OO
SO O

®
—
<

|

l

9 10
119

6 8
01
200
20
412 9
115 9 8
4 6 4

120 0 0

OO0 WO

9 Thix hax beey calonlated at the rate of B 4 wne boy) for every

24 calves per month, all through,

7
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RATIONS.
(Fed to calves at the Military Dairy Farm. B:mgulow.?
First period-—birth to 21 days ... 6 b whole milk given
’ three times 8 dny.
{ Whele milk .. 1 |

dy i h . N '!‘.h-d, a
Second le’lml-—t‘ll!“l to tifth weck. < “;":l.‘.“ “u.l“l ll __L
Lnl'-l-;-ul ol oo
i ; {L.\'vp:lmlwl milk. 2 1b.
Third period  sixth week to third ¢ Barley meal .. 1.

-

. maonth. { l.lll*v(‘l. o) . l L.
Fourth period—fourth 10 fifth | Barley wend raised 10
month TN

Fifth period—sixth tocighth month, RBarley  meal 'ﬂld‘"‘“.y
l'w“ll'ml unti none In
given. (ireen f::l d
Is 1OW ven f
ration u:! 11h, “'he.t
bran : } 1h, il cake A0
1 o2, salt, each day.

Frpm ninth month on the normal voung stock ration 18
fed, viz. .~ A

Wheat bran . . b
Decorticnted cotton cake o
Greeu fodder . 1o
o
(Whele  milk .} b
Second period - third week to «i Separated .0
monﬂ{ . vrd week to ~L\lll4 Cotton seed meal. b«

f Fodder as much as they

will eat.

. wbeal, 110

Fourth period——sixt) : Cotton sevdmend. 0
month. Xth to eighth l l\l‘\‘\‘ . - 2 ox.
. TCotton seed uu".‘|ll- ‘i, 1b.

From ninth month . ‘ (R';:.::‘\l:;\‘,':“l hull~ i
! salt :! ol
- Hav . a1 b,

PASTURAGE FELS
In the northe K FERS,

rthern deltas, Rs. 20 {0 Re. ) are ohar ed fof
gru\ngapau-of\, 1 » Re 20010 Rel 3 are ol TRUC,
ember—; T bullocks fur four , August 1@ Bepr
i mcl“d‘“g watching chz:;;‘.,‘.m‘ ntheAugn
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LIVE-STOCK.

NaMis oF CATTLE
Male,

At birth—Bull calf : if castrated. bullock calf orstot calf.

When a year old—Yearling bull or year-old bull ; if cas-
trated, year-old stot or steer.

When two yearsold.—Two-year old bull; if castrated, two-
year old stot or steer.

When three years old and apeards—Three-year old bull or
bullock (if castrated). four-year old bull or bullock, five-year
old bull or bullock, aged bull or bullock : or

Two-teeth bull or bullock, four-teeth bull or bullock, six-
teeth bull or bullock, full mouthed bull or bullock, aged bull

or bullock.
Female.

At birth.—Heifer calf or cow calf.

When a year old —Yearling heifer or year-old heifer.

When tiwo years old.—Two-year old heifer.

When three years old—Three-year old heifer.

A cow or heifer that has received the bull is said to have
been served or bulled and. if in calf. is called cow in calf or
heifer in calf.

A heifer becomes a cow on bearing a calf.

A cow in milk is termed a milk or milch cow (Tamil
Karara?). When she ccases milking. she isa dry or yeld cow
(Tamil Varadu). )

Cows, as a rule, bear one calf at a time. If twoare born
at one birth, they are termed twins, if three, triplets. 'When
a bull and heifer ealf are born twins, the latter is called a
free-martin and is usually barren.

BREEDING,

Cattle are bred in India for draught and milk purposes.
Draught cattle are used for the plough. the mhote and the
cart.  Bullocks are also used as heasts of burden. Of the
several breeds in Southern India, the pre eminent and the
best defined ones are the Ongole :m({ the Mysore. The
Ongoles are celebrated for their milking qualities and for
draught. The animalx are huge in size and are suitable for
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-a meady. heavy draught. The cows on an avernge give 8 :: :
10 Tb. of milk'per day. The bext onex muy yield as much 7
15 to 201b. in 24 hours. The Mysore eattle are unick of %b’
and very spirited and are specinlly suited for roac work. ol
cows are poor milkers. Between these two extremes ”;ilk'
the remaining several breeds, in which the working and dard-
ln%papalullitiex are comhined and are of o medium stan
Indian heifers, ns a rule, do not come in heat unti ‘h"yh
from 3} to 4 yeurs old. but some take the bull as soon 88 the;

~have cut the first pair. that is. when they nre 2§ years 0% o
instances are known in which heifers have produced ther safe
calves before cutting the fimst pair of teeth, Tt is quite is
to breed from heifers which have cut the first pair, and it 24
desirable from the point of view of saving in S:" matter
keep, that they should be o hred from. Early maturity
be secured by proper fecding nnd care.  Indian cattle ted
go dr{ for o long time. They are not fed when they aT® dryn
and it does not pay the owner ta do so.  There is no m”(;;t
why cows when they are dry, should not be used a8 dn“sof
animals until they are within 2 month and a half or two
calving, and fed und looked after well. This practice O w.““
in rome ports of Coimbatore and Salem districts, and ¢ crervos

- further extension. A cow comes inseason, as s rule. every
three weekx, but this vuries very much with different animals-
A good cow should average nealf a vear: this means
should ta\'w the bull two to four months after calving. A
aftercalving should not be given the bull, even if she comes 1
heat, until two months have clapsed since ealving. Kome cO¥E
may go on milking during the whole period of l‘“'g.“'“-‘cy'
Inruch cases they should be dried when they are within *
couple of monthx” of calving, wo that the mammary £ an :
may have rest and the process of the seeretion of new mt
may go on undisturbed.  Heifers should nat e allowed to
get too fat, ax cetrum i lible 1o be delayed, and \hez'_
1:3‘“‘_;‘. \e\e\\\ go h:\rrm_\. “The breeding bl should be «v8:

Y setected as hin inflnence on the progeny % exten

and a8 he becomes the sire of many ammal< A tb:'}l‘
should not be used for breeding before he has at Jent
the first pair, that ix, :llwnlt“_”.( ,\‘:Lw :‘-l'l. He i in his :l ald |
from the third to the vightll year, after .thh l:e K‘ﬂ.r
be discarded. He munst be fed well, and “”!h[‘lmx:n 'P'“" :
work will km.‘, him wm gpood condinion, health 985 .

A i oW 03 me ’
The BT P‘.‘n“d of gestation m“.lt:“\:\h!n- bull £i08e
dave It i that they go Loy ﬁruwd by © ‘er\; d
withaheifer, which s howerer not con he ¢

i w a coW AT these.
The signa of preguancy 2o
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oome in heat again, and there is improvement in her condition.
The abdomen enlarges and becomes pendulous, particularly
on the right side. The udder increases in size, and the
mucous discharge from the genital parts is also increased.
After the fifth month, feetal movements can be perceived by
looking at the flank on the right side. Abortion or miscarriage
occurs occasionally. It is due to the nature of the food and
other influences. ~Pregnant animals when affected with blood
diseases may abort. Abortion is also caused by certain
bacterial organisms, and therefore rigid separation of.animals
which have aborted from those which are pregnant should be
attended to. Approaching parturition iz indicated by the
swelling of the udder and occurrence of milk in it, discharge
of thick mucus from the vulva, and the loosening or * slipping "
of the hinder parts, due to the relaxation of the pelvic liga-
ments. The process of parturition occupies about an hour.
The placenta or after-birth comes away in 4 to 4 hours after
the calf has been droppe.

REARING.

The calf is allowed to suck its mother both before and
after milking. In some parts the calf is tied to the arm
of the mother and is allowed to suck only after milking. In
Europe the general practice is to separate the calf from the
dam as soon as it is born, or in a week or ten days after birth
and to hand-feed it. Both the svstems have their advantages
and disadvantages, Allowing the calf access to the mother
acts as a stimulus for the seeretion of milk and ensures the
udder being thoroughly emptied after each milking, and the
cow yields her milk freely. When the cow is out grazing,
there is no danger of her milk being drawn stealthily. The
disadvantages are that the cow may not give milk if the calf
dies, and that it is difficult amount of milk to
be left for the calf. [ system, the calf
is given a regulated 0 nlk, and the
cow can he milked ad. but there
is no certainty of :
As 800N A8 i COV
tion of the mi

t

, ale
wilkman s!ri{\pin(;\;\?\e'0
agealved. she should hep
JoulA deE. div

ndder for it to ek, The milk vielded for four or
five days is calpf :-ullslmm ; it contains a high pregortion of
albumen and @lrdled when boiled. Tt is cplled] In Tamil
< geembanl. thafls" p\s il This milk corftathg gome laxa-
tive principle ajd helpk to clear the intestinés of /fhe calf of

meconinmn, Son 0‘\»"«10 not secrete milk » ~ery first
va, " /’ <
< MADRNS
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day of calving. Iu such a case an ounce or twa of castor oil
may be given tothecalf. During the first month the calf must
et sufficient milk, 2 to 4 b, a day according to its size.

e cow is a poor milker, the whole of the milk should be left
to the calf. During the next month, half this gnantity may .
allowed, the calf being taken out for grazing or supplied w1
Emss and alvo given a httle specia fmut “skimmed milk,

utter milk, linseed meal or rice or cholam or cumbu conjeé.
Handfed calves may be weaned when 4 to 6 months old.

Bulls are castrated in this country when they are four and

five years old, the nhj(cctiun to earlier castration being that the
owth is stunted.

“nfortunately this leads to promiscuoud
reeding, young and unsuitable stock beinyg allowed to cover
COWS. %t is still a matter for question, as to the best age at
which to castrate young bullx, so far as their growth l§“d
nature is concerned. Young animals should get exercisée
Even when there is no grazing available, they must be taken
out for a run. The weight of calf at birth ix'1 15 to 14‘2 of
that of the mother. Nellore calves weigh 40 to M0 b. at
birth and Kangayam and big sized country calves 3 to 40 1b,

Frrbinag,

After a calf has been weaned, it must be fed liberally and
reqularly as the animal goex on continuously growing. 1t 18
only a well fed calf that will grow into a ood bull or heifer-
Bad or interruptedd feeding during the carly years tells upond
the system throughout life. In addition to good gmli“ or
supply of fodder and grass, which forms the hulk of food 1
cattle of all ages, the yonny stock should get a certain amount
of concentrated food.” The tissues of the body among other
elements contain nitrogen.  Nitrogen is not contained in l_t"
food stuffs hut the other elements generally are. The sPCc“‘l
food given 1o young stock should therefore be rich in nitro-
gen. Nitrogen is found in cotton sced and in pulses such 88
grams, groundnuts, ete. A mixture of cqual parts of horses

am, cotton-seed and groundnut cake wi\l he a proper food

or young stock. Young animals should be let loose daily for
grazing and exercise. Ryota take care of their bull ealves but
neglect their heifer calves. Tt in very right to feed and 100
after the bull calves well, so that théy may grow into g™
breeding bulls or draught cattle, but it ix wrony toneglect t
heifer calves, If heifers are required for hreeding they must
brought up well, Both the sire and the dam influence the
IXO eny, although the former has more influence in the herd
ary cow in milk must be fed well and regularly. She
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must get some green fodder or grass and also some nitrogen-
ous and fatty food stuffs, such as oil-cakes and cotton seed.
Bulls and working cattle should. in addition to fodder and
straw, get some special food. Common salt is as necessary to
cattle as it is to man, and a tola or two per head should be given
daily mixed with food. Froper housing must be provided,
and cattle must be protected from exposureand wind during
inclement weather.

AGE oF CaTTLE.

The age of cattle is estimated by means of the teeth and
also by}&]e rings or nicks roand the horn. The first rin
appears at the third year. ana tuen each year is supposed to adﬁ
a ring. so that if there are two rings the animal 18 considered
four years old, if three rings. five years old and so on. The
rings are, however. not always well marked. and it is much
safer to judge the age by the teeth.

Dentition—The dentition of cattle is typical of the
ruminants, At or within a month after birth the calf has
eight incisors or six incisors and two canines in the lower jaw
(the canines are shaped exactly like the incisors and situated
clore to them and ure generally regarded as incisors) and
twelve premolars, three on each side above and below. The
upper jaw has no incisors nor canines and is provided instead
witha cartilaginous pad (dental pad).  All these are temporary
or milk-teeth, and t[u-y are replaced later by permanent ones,
Three molars on each side of cach jaw behind the premolars
come up and complete the permanent dentition.  The number
of permanent teeth is thus 32. Until the eight permanent
incisors are completed when the animal is said to be full-
mouthed. the age can be told with correctness.  After this,
ageing is a matter of gliesswork from the extent to which the
teeth are worn out.

Dental furnala gor adlle tecth,

. (h—0) H
Incisors Ty premolars Total 20,

Dental 1arnada ror permanent teeth,
. . ]
-0, 53 3—:
Incisnrs;' | premolars :—; molars ;_; Total 32,

> 2l ¢ i

The top figures show the teeth on each side of the upper
jaw and the bottom figures the teeth on each side of the
ower jaw.
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Teeth indicuting aye.

(Appearance of temporary Incisors.)

At trth or 1 'I\t‘(‘k-

2 wecks

- e ——g KR O woeeks

(Appearance of permanent Incisors.)

A - 2y pars 6 months
f*/‘ B Sovears b m-mihs-

‘/°————~— 4 vears 6 months.
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CALVING

TABLE.

Average period of gestation, 285 days.

1
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28
31
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R
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October

"

November
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December
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January 0

February

March
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July
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7
4
21
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31

August
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21

N

. 31
November

December

1
7
14
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1
0
4
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April
May
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12
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19
26
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9
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11
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CoMMan Diskasks,

Niwple perer - This may be brought ulmulllluj:lllt.l:‘hch"e redigi‘ :
of weather, change of food, or vx[m#l"‘u’-' t !ed breathing.:
with a shivering fit, which is followed ,,"" 111::::’" Confine the:
and with temperature increased to 144 ';',, ounces of B :
animal to the stall, (iive as drench X 1" twice a day an o
salts with an nuncvlnf nlllrr. “l;'l:";l:‘: in pill!' of "t‘:
of common salt and two drams o o ure
:l!hfn plalicul miust have green grass il"‘ll_l’.l:):':‘-‘"‘"rmﬁ.e of po§
ing water.  When frev from the wm'.'k'“ .pper in a pint
dgred chirata with two drams of blas P l“l few days.
water or groel may be gmisen onee daily for Inedia. Tt results

Bhewmatiom, A commen complaint in tissne  thro
from the inflammation of the ) h"r"""‘ ommon in
oxposure to wet and damp, I dx st ¢ Young_animal
south-west monsoon  June to September, liable. There 18
between the ages of one and five are l"'f",t in moving. The
high fever attended with stiffucss and un and is unable t0
ammal walks very lame. It soon lies dow "l' vx, when fever
get up. The attack lasts for shout three « it remains_for
and lameness disappear, bhut stuffness in Rltx with half an
some time, Give at onee a pound of "-l"""' "‘" n water. he
ounce of ginger in suflicient quantty of ‘l‘ .frllnl have pl:\f‘t’d
animnl must he provaded with a wodd bee ‘_'.'h «a little nitre
refore it green g andd pure fresh water ulf sulphur may
disolved init,  Afrer Fecovery two ounces of s
be given onee daily for a few days. 1 uncommon

wurer.—~ Cancerous tumonurs and sores are nod ased part

in_cattle. The only plan Ix to remove the 'h:‘,.‘.;ihlv. the

completely by snrgien means,  If this s n".' »'I o used as a
isease cannot b eradicated. Mild caustios may e

lintive measure. on-
pel Tuberculisic.—This s what is commonly k"‘['“ﬂ':w:‘l’;u;cd
sumption in man. Iy attacks cattle and ot wer do organism
animals. The disenne 1 mfections. The cause Is ‘”?. but the
nown as fucillys tuberculosie, I iw a blood _'h'“;“'"lt‘ attacks.
JrERuS particulurly affucted g different in 'h"“'.“'i but the
v ungs are the organs most frequently attackes T
ho¥ and intextines yud other abdominal oryans Ay .‘;‘ The

8 seat of th disenne, Joints are sometimes MT?:(\(‘( i flesh.
anima) I8 out of conhtion and fl‘"" “I‘::’lnngs are
Bees are offensive and loose, W lu"".“;‘ and conrse.
affected there is gl a congh, which |.,- -::\I‘ «mall nodules
Pnn!—mm"rm examination shows the presem



LIVE-RTOCK 107

or tubercles in the organs affected. There is no known cure
for the dinease. Young animals and cows five to eight years
old are most liable. Infected animals must be removed from
the herd. They are unsafe touse either for breeding, milking

or for human food. -

Pleuro-pnewmania mnm_qium.—Inﬂammation of the lungs
and pleura may be simple or contagious. The latter is a speci-
fic form and s contagious and infectious. It is fortunately
rare in India. There 18 fever and geperal signs of disease.
The breathing is hurried, the muzzle is protruded and the
{:atient grunts and moans during respiration. Pressure

etween the ribs makes the animal grunt from pain. Purgmg
sets in and the animal dies eventually of suffocation an
exhaustion. Affected animals must be isolated. Ten drops
of carbolic acid may be given twice daily in rice gruel. Tur-
pentine must be well rubbed in on the throat and chest. The
disense is almost always a fatal one and it is best to destroy
the animal in the early stage.

. Foot-and-mouth dixease—.A highly infectious and conta-
gious disorder attacking cattle principally. but also transmis-
sible to sheep, goats and buffalos. The period of incubation
varies from one to four days. and the disease shows itself with
an elevation of temperature from two to five degrees. The
disease is characterised by the appearance of vesicles or
blisters in the mouth and between Sle toes and, in cCOwWS, @n
the udder also. The blisters soon burst. leaving raw sores.
There is saliva foaming from the mouth. witﬁ a peculiar
smacking of the lips and tongue. The feet are so sore that
the animal is extremely lame. and moves with great difficulty.
Mortality is very rare ' adult animals, but the disease may
prove fatal to very young calves. The diet must be nutritious
and soft, such as rice or other grain. gruel and green grass.
Give a mild purgative at the commencement. Wash the
mouth once daily for' two or three davs with alum lotion—20
to 30 grains to an ounce of witer. The feet must be kept
clean and dressed with carbolic, camphor or margosa oil. ‘I)f
the udder is affected, treat as in mauenitis. The milk of the
affected animals should not be used without being well boiled.

Rinderpest.—This is the most formidable disease in cattle
and is highly infectious and contagious. It attacks sheep.
g()ats and buffalos.  In virnlent ontbreaks, mortality is 80 to
G0 per cent. in ordinary. 40} to H per cent. The period of in-
cubation lasts from four to eight days but may extend even
to 14 days. In the beginning there are all the general signs
of disease. There is fever. sersistent shivering, congestion of
the mucous membranes of the mouth. nose. eves and vagina,
followed with a discharge of acrid tears from the eyes,and of

-
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copious saliva from the mouth, and a muco-purulent d:sc‘l:‘ the
from the nose and the vagina, ‘There are often sores oti
mouth. Bowels are at first constipated. but "“““d in it
diarthaa of a dirty yellow colour with mucus and hl‘l‘“ milo
setsin.  The prostration of strength is very )f')rt':l‘-_ u f the
cows the secretion of milk entirely ceases. Duration 0 bont
disease is from 2 to 10 days. A rule, a crisix sets nsi "
the sixth or seventh day und the animal dies or sho);‘z“ ge
of recovery. Treatment : at the commencement, W \ Joose.
bowels are costive, give once daily, until the lmwdslﬂ"’ inim$
# to 10 ounces of castor or linseed nil.  Twenty to 3 mgrue
of carbolic acid may be administered in o pint of \'mrm‘ngent
once daily. If there be bloody diarrhaes, give some :wlr:“d o
(see Recipes). Diet must consist of fresh young K“".":“‘ﬂl wil
gruel, which must be gently drenched down if the uull e
not take it of its own accord.  Affected animals shot oten
strietly ixolated. The carcases with the dung. litter.
should be burned or buried deep with quicklime - of rare
Cowr-por.—A specific eruptive fever in cattie. Tt s 4 cows
occurrence.  Cows are more liable to it than bulls, an
after calving are most liable, It is not a severe :I'YL'C“”;"', and
cruptions show themselves in the region of the uds O“io“.
teats in the form of circular vesicles with a central depre du-
The vesicles contain a clear Huid termed bymph, whic } %‘mfe'
wlly becomes opaque and purutent.  In the eourse 0 o dro
days the pustules burst and scales form, which wn\d (‘ll“l;:
awny. The discase terminates in about three wecks 'mﬂnm .
for no specind treatnent. If the udder is mueh in lust &
foment with hot water twice daily, and after unllu"k’-l ‘ti(;ll in
little powdered chalk or alum aver the sores.  beola ot
seldom necessarv. Milk of the affected anumals “““-.!cr‘ of
rejected. It ix with the Ivmph contained n the vesi¢ mall-
cow-pox that man is vaceinated as a protection from ?frnln
Pox.  One attack of cow pox ives the animal immunity
the disease in future. riety
Iill’IIml'rhtl_qh‘ gepticn nan. --This term inclindes 2 ““ r'\i'
of diseases, Buffalo disease, Deer disease, Glass—Anthr?
Bwine plague, Fowl cholery,
horse, ete, T

- the
Contuons Premmoniy of
bacillus or P

' eCO"
he agent tha produces this disese s @ ;’::;:nn
asteurella,  Tn eattle it is found i three ame)
mostly commencing to attack buffalos  henee the ®

They are us follows:—
i. Exanthematic
i Lung form
iii. Intestinal form i1s TOPF
. The first form of this malady is charactevised by 1t The
. dity of onset and course and its fata) tormination:
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animal is off feed, rumination sufpended. tem[i:amture risin
very high as 108 to 109° F. There is hurried breathing wit
great distress, and often a bloody discharge from the nostrils
and bowels. Large swellings of a tense nature appear at the
throat, in the dewlap and sometimes over the fetlocks and
shoulder. In some cases the throat swelling is so great that
the animal is totally unable to breathe or swallow. The
tongue swells up very much and_ hangs out. The mouth is
frothy, the visible mucous membranes are purple coloured,
and death often occurs in a few hours. In the other two
forms the lungs and digestive organs are chiefly affected, the
animal having an acute pneumonia and pleurisy in the lun
;Orm and inflammation of the alimentary canal in the thi
orm.

The direase often occurs in an area as an outbreak and
is worst on marshy low-lying pastures and badly drained
and ill-ventilated sheds.

Treatment is not of much avail. Preventive measures
to be adopted are segregating the sick animals, removing
unhealthy surroundings. Treat sick animals with a dram of
carbolic acid in a pint of linseed or castor oil internally or Soda
Hyposulphate 1 oz. morning and evening in drinking water.
Tincture of iodine, liniments ahd fomentations may be applied
{0 the swellings. Healthy animals may be protected by sub-
cutaneous injection of anti-Hemorrhagic Septiceemic serum.

This disease can be differentiated from Rinderpest by the
absence of mouth lesions and sudden onset of symptoms.
The carcases of animals affected with this disease have to be
disposed of in the same way as Anthrax and disinfection car-
ried out the same manner.

Anthrar—This is a_specific contagious diseage attacking
cattle and other domestic animals. Tt is caused by the pres-
ence of an organism in the blood called Bacillus Anthracis.
The disease is highly fatal (95— s)er cent) and runs a rapid
course from a few hours to a few davs. Itis communicuﬁ))le
to man. It appears mostly in two forms.

Splenic form—This form is called splenic fever and is
characterised by a very high fever. discharge of bloody feces
and high coloured urine. and tympany: death ensues in
a few hours. In many instances animals seen apparently in

ood health a few hours before are found dead suddenly.
n post-morten examination the spleen is found considerably
enlarged, and distended with tarry blood.

Enteric form.—All the above mentioned symptoms are
noticed and in addition there is severe colic and dark coloured
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blood escapes with the fad®s from the bowels. Here nls0
death occurs within a few hours, . 1d at
Treatment is not of much avail. The animal show ted
once be isolated and the whole yard thoroughly disinfec vel;
A dram of carbolic acid in a pint of linxced oil may be fg‘(his
at once. The carcases of animals that have died © ke
disease should cither be burned or buried deep with qui o
fime. They should be covered with straw to prevent o
charges falEiug to the ground from the natural opening? '
then removed to the ?»uriu\ or burning ground. he °f‘re
in the sheds for about six inchex must be dug and rf:})l-“’oe
with fresh carth and quicklime, and the whole P ':el'
thoroughly disinfected with strong antiseptie lotions, lf‘tion
burning a layer of straw on the floor. 'l‘cmF'rﬂr." ol i -
sheds are better burned after an outhreak, hnrn’glg“ scru
bing of the walls with antiseptic lotion and white
shonld be insisted on in the permanent sheds.
Black-quarter or quarter i}, or black leg or qu
This disease was until recently supposet ; b
anthrax. It is an infectious bacterial disease manifested bY
high temperature, lameness and a localised hot, P“m‘ -
swelling on the shoulders, quarter, neck. leg. trunk or eise
where. The swellings mostly oceur in the limbs and yuarters.
and hence the name black-yuarter. Cattle of all ages aré

liable to infection, but the disease begins in :tllill!:\lﬂ “.“1‘\‘-((’::
two years of age and rarely in adult cattle. Suckling ¢V
fed only on mik, are free.

: Tt is a disease that is worstis
low-leg marshy pastures.
T

e swelling at first is small, hot, tender and pits_on

ressure, It extends to 12 inches or more in diameter l“{‘
ew hours, and becomes dry and parchmen like. Decompod!
tion takex place inside ; the swd‘

ot ling becomes eold. the parts
inside gangrenous, and the skin becomes insensible.

Preventive treatment consixts in changing

and in inoculating healthy animals with black-quarter
vaccine, which islprepared out of muscle-juice from an infect-
ed part. The ends of the ears or the tail are the seats @
inoculation, which should be done with proper xuniwr“c
precautmnsby a trained veterinarian,  Nick animals should
1solated at once and strict disinfection should by earried ouls
A dose nf linseed oil {1 pint) with u dram of carbolic ac¥
may be given without delay.  The tumours in reveral places
may be scarified and a saturated solution of pot;nsnlllm
permanganate may be applied. on strong antisepties or
caustica as pure carbolic acid or cqual parts of turpentin®
tincture of 10dine and liqguor ammonia may be apphed.

washing

arter e\"ll"‘f
to be a kind ©

the pasturé.

n
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animals that recover, internal tonics as tincture ferri per-
chloride, 1 ounce in a pint of water, may be given once daily,
and ex&ernally the diseased parts will have to be treated
surgically as wounds or abscesses.
hoking.—Cattle are sometimes choked with pieces of oil
cake, palmyra nuts, stalks of cholam, The animal is uneasy
and resthess and there is no rumination. It coughs and
salivates and, when it attempts to drink, water returns
through the nostrils. If the obstruction can be reached by
the hand, attempt must be made to remove it. If the impac-
tion be lower down in the gullet beyond the reach of the
hand, pour down the throat a little oil and then work the
obstacle up and down when it may be dislodged and will
descend into the stomach. Should this prove unsuccessful,
the probang ought to be used and. in_the absence of one, a
rattan 6 feet long and half an inch in diameter covered at one
end with soft cloth or wash leather may be substituted. The
mouth must be kept open by the introduction across it of a
Elece of wood with a hole in" the centre to allow of the cane
eing passed through. The obstruction must be gently
pushed down into the stomach.

Tympanitis ; Horen.— A common complaint among cattle in
India. It is due to the distension of the rumen with gas.
The cause is generally a too free use of succulent fodder or

s. There is uneasiness and pain. and a_swelling on the
ﬁ;’? side of the belly. which, when struck. sounds like a
drum. The animal is unable to breathe freely and grunts,
In severe cases, relief should be afforded at once or the
animal may die of suffocation. Give at once a pint of linseed
oil with an ounce of turpentine in it (xee also Recipes) and
administer enemas of warm water. Should relief be not
obtained in a few hours. and should the symptoms become

wated, puncture the rumen with a trocar and canula on
the left side at a point cqually distant from the point of the
hip. the last rib and the transverse processes of the lumbar
vertebrie. If this instrument is not to he had, plunge the
large blade of a pocket knife into the stomach and turn it
crossways. when the gas will eseape.

Impaction of the romen—Thixis distension of the rumen
with food. Some particular foods are hable to cause this
disorder, but anything ;):lt‘ﬂ(‘ll]:ll‘l}' palatable and eaten to
cexcess may produce the discase.  The abdomen is distended
on the left side but percussion clicits a dull sound and the
swelling pits on pressure.  If not relieved soon enough,
tympanitis may supervene and the animal may die of
suffocation.  Give immediately an oil purgative with a strong
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stimulant, linseed ar castor oil twa pints, croton oil m
be nok

minims, powdered ginger one ounce. ..\dmmmr_l;
and frequent cnemas of warm water. Should re;d s 48
obtained by the above measures, ﬂw. only rcl::) y ;B‘
perform " ruminotomy.” that is. to cut into the # m‘ch.per:lw
remove its contents through the incision. This ¢ ;
should only be attempted by a pr,u-n-.-ll hand. i
Diarrhoa.  Frequent evacuations of excessively mf"oe'wﬂ’
The causes are many, such as unwhelesome fiml‘.-ﬂ;r "
sumption of fresh vounyg grass  springig n‘)' n .‘,frﬁ
scunty pasturage in the hot weather, sudden ¢ hl"gtﬂlld and
from dry to green, chabge of seasans from hot to n most
vice verai.  Tmpure water may alwo cagge dian haea. P ative
casos, it would be well to cléar the howels with a of
dose of cantor or linseed il 1) ounees of c'bil with 1; dram
nja.  The food must be arefally .-‘:umnm‘. and ¢ a foW
if necessary. Should diarrhan persist, ave daily for
days an astringent drench (sce Recipes), .
Dysentery. This is caused by inflammation of the mei

oo ‘  the Tt of
brane lining the bowels. Tt s a frequent accompaniinet 1

blood disorders. Simple dyvsentery may follow pmtr‘lm
and neglected diarrha, or may orfginate from exposs e
cold. coarse, innutritions food or fodder, impure water iV
It may also be an after pffect of poisoneous agente o
onco daily or on alternate dave, necording to the nature of
tho case R ounces of linseed ail with 3 draw of gan@ ol"n
opium. Rub the flanks well with equal parts of mustad
turpentine. A conrse of astringents may aleo be admt
tered if necessary (see Recipes). sod
Hepatitix,  Totlammation of the liver, [t nmy be N"“!Gd
y an excessive amount of higldy stimulating fol, ansoc to
with want of exercise. The disease is also :I(ll'lh“tcd in
changes of temperature and of food, [t is most frequent 1
the hot weather, Fever may be present. The eyes ane
skin are yellow. There may he o pereeptible enlargement o8
th", right side with tenderness on pressure. Give frequen
saline purgittives so as to k(.,.', the howels loose for a wee
ten days. Then give once or twice daily for a few days f
drams each of camphor, aniseed nnd fenugreck ina pint @
warm gruel, .
Bronchitia—Infammation of the trachea and l»ru“c‘“‘l
tabes. It is usually acute but may be chronie.  The cnmmo‘;
:::‘w:r:!;?‘:xp«mun? to cold and ch.u‘npnm:x. sudden changed °'
chile N (U lu‘l' over exertion,  The dixcase begins w1 iode
ollowed by high fever. The respirations are hurfl
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;rhere is cough., which in the early stage is dry, but in the
ater stages becomes moist, with a mucous discharge from
the mouth and nostrils. The bowels are generally costive.
Administer enemas and a saline purgative. The aw
may be steamed and stimulating apg‘hcations rub to the
sides of the chest and the course ¢ the The pationt
must be allowed a free supply of pure air, of tempting f
and of nitrated drinking water—2 ounces of nitre dissolv
in a gallon of water. Later give a few expectorant drenches

(see Recipes).

Young calves are subject to 2 itical bronchitis called

“husk " or *hoose.” his is caused by & species of rezd
us

worm known as Strongylus micruras, There is 8 h

cough. Give } ounce of turpentine 18 ounces of ljnsee_d ol
twice a week. Fumigation with chlorine, carbolic acid or

sulphur is supposed to kill the parasite.

Pneumonia ;_Inflam mation of the [ungs.—This disease ma

be acoompanied with pleurisy (inflammation of the ’Fleura .
The causes are the same hose iti i
quick and laborious breathing:
horns, ears and feet are often excessively cold. There is
also a frequent sore cough. Givean aperient of Egsom salts
and a free supply of nitrated water to drink. 'The patient
must be well housed and kept warm. Rub turpentine to the
chest twice daily. until it becomes slightly sore. A seton
may be inserted 1 the dew lap. ]

Red rwater ; Black wrater—-This disease sometimes shows
jtself in cows after calving. The urinary organs get irritate

and the co¥w strains frequently and passes uriné in small

quantities tinged with blood. Later. the secretion may
me black or brownish black. Keep t_he cow qmet ant
-ve her drinks of linseed tea orf of thin rce gruel n which
gome nitre shonld be dissolved. Three or four ounces O
Epsom galts may be given once daily in the form of a drench

for about a week.
Nephriiis : Inﬂmnuu.xiimz ar the I:i:lueu.——This isa fre(ﬁuent
digense in cattle, specmlly working bu locks, as a resu t .of
violent strains of blows on the loms. It may also arse
trom sudden changes in the temperature and exposure to we
and cold. There are general febrile symptoms. £ both
kidneys are affected. 10 urine 1s assed 1 if ouly one, 3
dimimished supply of a thick. viscid character containing
blood and pus 18 p:\.«ed n small.quann.nes with straining.
‘When pressed on the loins. the animal flinches. The gait 18

atraddling and p:\inful. Foment the loins with warme water

8
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frequently and give warm enemas. Administer 8 or 10 ounce

of linseed 0il with a dram of opium and repeat on 'h{fouor
ing day if necensary. Give linsced tea to drink freely.
Mange.—A conmtagious disorder of the =kin d“: ::
ravages of a mite Ennwn as = Aearun bovis” T eono i1
many forms of this mite, but the most frequent o snd
Dermatodectes horis. Debility, poverty of 0‘}“‘!'"0‘&"’“‘_
uncleanliness are predisposing causes.  There i8 mtoﬁ nd
itching, the affected parts become sore, the hair falls “.n
the skin becomex thickened and drawn in folds or w'rl' from
The parts primarily affceted are the hump and the " rals
whicﬁ the disease may extend to other parts All “l'l‘ with
affected should be carcfully isolated. Wash them we "
soap and water and then rub in ointment made up "fb su P
four parts, linseed oil cight parts, turpentine t\\'" o be
Any of the antiparasiticx given under Recipes may ances
used.  Give also internally onee daily for a few days 20 as ®
common salt and 4 vunces sulphur, mixed with foud, or
drench in a pint of water,

Louriness.—This is very common in cattle, spcc“‘l}ylio“:
animals in poor condition.” Scveral different forms O Sy
are known to attack cattle. Dress with tobaceo lllf“"]oipe"
some other antiparasitic dressing mentioned under Rgcwo“
The dressings require to be several times repeated ml‘
rubbed in. The animals should be thoroughly washe
hour or two after each application. ) P
Ringirorm.—This is due to vegetable ;)xlhtsltcwj-f“:lalle‘

owing upon the skin. Two forms are known n c“mm

‘inea Aomiurans (common  ringworm) and  Tinea am\-oid
(honeycomb ringworm). Round patches are formed ‘c the
of hair and covered with a g!‘v)’is\l, vellow seurf,  Dress
affocted parts with corrosive sublimate lotion or rub in
jodide of merenry ointment.

Sy TR ) . Aween
Foul.—-An irritative inflammation snd uleeration betW

2! A eet . welb
the digits, usually caused by animals standing i a filthy W

yard or on soft, wet, marshy pustures.  The treatment 8 wnc:-
consist of the remnval of the affected animals to a dry P'.m‘
The feet must be washed with phenyle or earbolic l‘é 'lr i
and then dressed with tar mixed with a little powde
sulphate of copper.

Laminitis.—Inflammation of the sensitive steneture of the
foot. This complaint is not very frequcnt in cattle,
sometimes occurs in highly-fed animals : 1t may also be caut o
by overdriving. Working cattle are most linble. Some he

the feet may be affccted. Give a cathartic, rest t
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. . ()ouj
frequently and give warm enemas. Administer 8 or 1 Tt
of hinseed oil wlfllh a dram of opium and repeat Of“ “;"{ 4
ing day if necessary. Giive linsved tea to drink freely

Mange.—A contagious disorder of the 'fk‘,!‘ d‘me::
ravages of a mite known ax  Acarus bovis wnt oneé
many forms of this mite, but the most fru‘l“(‘i.tion
Dermatodectes boris. Debility, poverty of 0'_‘“.'“0
uncleanliness are predisposing canses.  There 38 I‘lh "% and
itching, the affeeted parts become sore, the hair fa rinklé
the skin becomes thickencd and drawn in folds of (:il .
The parts primarily affected are the hump and the A ;mllﬂu
Wllicﬁ the disease may extend to other parts A 1 with
affected should be carcfully isolated. Wash them ‘f“;“lphﬂ
sonp and water and then rub in ointment made up © o

four parts, linseed oil cight parts, turpentine l\\' 0 be
Any of the antiparasitics given under Recipes "‘_".‘_2 ounood
used.  Give nlso internally once daily for a few ““-‘;‘ or a8l
common salt and 4 ounces sulphur, mised with food.
drench in a pint of water,

Lousineax.—This is very common in eattle, :‘Pcc'“;l
animals in poor condition.” Several different forms sion
are known to attack cattle.  Dress with tobaceo '"fﬁwi "
some other antiparasitic dressing mentioned under '
The dressings require to be seversd times repeated m;hed
rubbed in, The animals should be thoroughly wn
hour or two after cach application. . fungt

Ringwrorm.—~This ix due to vegetable parusites— ‘::a(u"

owing upon the skin. Two forms are known m 000
%uea fonsurans (common  ringworm) and Tinea ‘{ id
(honeycomb ringworm). Round patches are forme
of hair and covered with a grv_\'in‘l. vellow seurf.  Dress red
affected parts with corrosive sublimate lotion or rub b
iodide of mercury ointment. een

Foul — An irritative inflammation and uleeration bcl"\"e s
the digits, usitally caused by animals standing in filthy o
yard or on soft, wet, marshy pastures.  The treatment 8B A
consist of the removal of the affected animals to a dry PtiO“'
The feet must be washed with phenyle or carbolic l‘; red
and then dressed with tar mixed with a little powde
sulphate of copper.

Laminitis.~—Inflammation of the sensitive structure of :,ll':
foot. This complaint is not very frequent in cattle,
sometimes occurs in highly-fed animals : 1t may also be cnu“dr
by overdriving. Working cattle are most linble. Some l(l,ﬂ
all the feet may be affocted. Give n cathartic, rest t
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;_mimnl, and continucusly apply cold water to the affected
eet,
Conjunctivitis, Simple ophlhalmia.—Results from injuries
and from entry of foreign matter into the eye. The eye is
red and congested, tears flow freely from it and the patient
cannot bear exposure to the light. Seek and remove the
cause. Then bathe the eye freely with cold water. Follow-
ing this, put into the eye a few drops of alum or zinc or boric
lotion (sce collyria under Recipes). If any opacity of the
cornea should result, dress the eye with silver nitrate lotion—
5 grains to an ounce of water. R
Worm in the eye.—The worm i« Filaria lachrymalis. Tt
does not, as in the horse, live within the aqueous chamber of
the eye but grazes on the surface of the cornea. and lodges at
the inner angle under the haw. There may be one worm or
several. The affected eye is partially closed and continually
waters. Cast the animal and bathe the eye freely with cold
water. The worms, if present, can be got at by lifting u the
haw. They must be picked up with forceps and removeg.

Paralysis.—This is characterised by total or partial 1oss of
sensibili]@:{l or motion or both in_some part or parts of the
body. & most usual form in which the disease is met with
in cattle, is the affection of the hind quarters known as
pample ja. Causes are injuries to the spine, overloading (in
vack bullocks), sudden changes of temperature and exposure
to wet and cold. The animal is unable to move freely, and
drags the hind quarters. The gait is unsteadyland sta gering.
Give a purgative to clear out the bowels. Agply a blister of
red iodide of mercury to the loins (see Irmtants under
Recipes) and give daily for about a month half a dram of
pow ered nux-vomica 1n food or as drench.

Milk fever : parturient apoplery : dropping after calving.—
A disease pecu{iar to the cow usually occurring after calving
and within 10 days of it. In rare instances it 1s seen during
or immediately prior to the birth of the calf. The disease i8
one of the nervous system and induces a parti:xl or total loss
of power. 1t is due to the formf\tim} of a certain ferment or
toxin (poison) in the udder. which is absorbed and causes
this nervous disorder. It chiefly affects deep milkers, and
one attack predisposes toa cecond. The animal has a wild
look and the gait is staggering. It lies in a state of torpor
and moans. '%here is no discharge of dung or urine. The
mouth opens and saliva flows fromit.  If any gruel is given,
it runs out of the mouth without the cow making any
attempt to swallow it. The disease is very fasal, Ifs
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duration is one or two days.  Treatment should b‘yiﬂl%
Give n strong purgative—~1} lb. of Epsom salta 2
ounce of aloes 1 two or three quarts of water. Cm“
WwWArm enemas with castar oil or soap n them ’hould
administered.  Thin rice conjee or lmsced tea “t
E".c“ wurm, and, if the patient does not mked:t-c
gently poured down the throat, The ap-te-CH

ment for milk fever ix the injection '"f o!;;\@“
atmospheric air or any antiseptic lotion into tde

through the teat after milking the cow thoroughly 4

the necesary antiseptic precautions ; this needs e o
o

] ' - it
ance of a professional man.  [f the animal recavers. !

kept for some time on digestible and Inxative receivé {
better on a gruel dict with some green grass, and 3
course of tonics,

Fracture of the horn.—This often occurs from !
fighting or from an accident.  The horn core may be m
tured transversely without injury of the hern. Th:oe‘d
acts as splints, and no partieufar treatment 18 90 somd
beyond rest and a cold bundage round the horn. n 1
cases the horn alone is stripped off without the core
injured. In such cases clean the core gently wit
lotion and cover it with tarred tow and then with a

Nhen both core and horn are broken off, the rougs Gy
tions and broken frapiments of bone must be remod ¢ i
sawn level. The bleeding may be stopped with 8 ho
and the part dressed an abave.

Sprain.—The muscles and tendons or lignments of the ];::‘
of the leg may become sprained, und swelling. heat a8 ¢ the
of the affected part with Luneness, may result. hmwceﬂp s
part with hot water till heat and pain i'“'“ off. Then for &
cold bandage on or ke the animal stand i enld wate?
couple of hours daily. If this does not complete the :dld’

and if any awelling still remains, rub in a blister of red }
of mercury.

%%gf

L

3

L™

Mislocation or lucation.~From accident or 0\"“"""’"“’“’.
bone may be put out of joint. In warking cattle the
bone ix perhaps the most frequently dislocated.  The P9y
tion is to be effected by casting the animal, and ﬂ("""%oﬂd
arm and pulling it downwards, when the bone may be
o return to ite socket with u snap.  After this, rest an
applications to the part are all that are necexsary.

Wounds and tumours—In cane

' kin .Dd .
In wounds generally,

of injuries to the 8 y

wash the parts with clean water

The reduo .i
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’

and then dress them with some antiseptic dressing. See
antiseptic recipes. The necks of working cattle are liable .
to be galled in various ways. In case of simple abrasion, the
treatment is the same as for wounds. If the neck be inflamed
and swollen, foment with hot water twice daily for two or
three days, after which apply cold water freely and frequently.
Should "any swelling stil¥ persist, blister the part wi
mercury or mylabris ointment. Sometimes an abscess ma
form, which must be opened and the contents removed an
the part treated as a wound. If there be any longstandin,
cold and well circumscribed tumour, it should be dissecte

out surgically.

Abortion ; Miscarriage.—Abortion ma{ happen at any period
between the first and the seventh month of pregnancy. If it
occurs after the seventh month. it is called miscarriage and
the young animal is born alive and is able to live for a longer
or shorter period. Some of the causes of abortion are injuries,
fright or excitement, over-driving, the presence of fungi on
the fodder, exposure to cold. debifity, etc. Pregnant animals
affected with blood diseares generally abort. Sometimes
abortion is due to bacterial organisms and in such cases it
may rage as an enzootic. In every case the safest plan is to

segregite the cow that has aborted. to bury the calf and the
isinfect the stall.

cleansing deeply -in the ground and to_disi
The animal sgou]d be nurced and carefully watched. As a
rule, the foetal membhranes are passed investing the feetus,
but if not and if they are retained unduly long. they should
be removed with the hand. An aperient of Epsom salts
ehould be given to the cow. Cows that have once aborted
are liable to do so at about the same stage during future

pre rnancies. _
etention uf after-birth or i;la:'mzlm——The placenta comes
1e birth of the calf, The cow

away from } to 4 hours after t

must be watched till the after-birth drops. when it should be
for several days without any constitutional disturbances
Dheing set up. ‘hatsoever in allowing it
for two or three days. If it is retained beyond
this, it may ith the hand. The practice of
removing the placenta forcibly when it is retained a little
beyond the usual time !

[nversion of the waml; Downgallor the calr bag.—This may
lly when there has been difficult

labour. After the calf is |
until the uterus is forced out.  Administera dram of ganja or

removed and buried. Qometimes the placenta is retained
“here is no danger w
to remain
be removed Wi
i s to he condemned.

oceur after culving, specia :

yorn., the cow continues to stram
of opium in gruel to quiet the animal. and make it stand with
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the hinder parts elevated. The uterus should be ”"1“‘5
washed with warm water containing a small ¢ unnt:hyoum
carbolic acid or some mhier antiseptic.  The closed fist e
then be applied to the fundus of the urgn, _wluch mu
gradually and gently pushed inwards. Stitches n::);n it
pussed through the lips of the vulva 1o keep the ulen‘r oot
place. The stitches can be left for about 24 hours ¢ g of
all straining has stopped.  In some cases, & "'\MT madc s
rope can be arranged so that it wili press agninst the ‘mtion
Mammitis ; Garget : Dorngall af the ml«ler.—ll‘\ﬂuml::e
of the mammary g{and is frequent in the cow.  Expod = o
cold, injuries of various kinds, obstruction of the o'lki
milk, allowing the animal to remain too long without mi ‘:ﬁ
may be enumerated as canses.  Foot-and-mouth (llwaﬁ(ﬂ;wm
cow-pox may also induce the dikease, Mammitis nﬂ?“( otion
soon after parturition and ix cuused by sudden overdiste o8
of the part from a rush of new milk., The udder beco
enlarged, hot and tender and pits on pressure. ‘ﬁm"ﬂ
should be put to the mother frequently and the milk
away gently, xo that the udder may boe cmptied. Thet
should be fomented with warm water freely two or -
times a day and dressed with camphor il uft‘cr each f«)mq‘.eu
tion. The patient should have a pound of Epsom ‘mlts'l;,{lm
in warm water. The udder can be supported with 8 i
bandage. Abxcesses shonubl be looked for and at the

Pt he
indication they should he “‘“:m-d. the matter let out and
opening dressed with eatbolic ml.

Sare teats. —~This, like garget, often oceurs after c;\l}ll“!‘!;
Cracks and sores form on the teats causing much nncauuneu
when the cow ix milked  Before milking, foment the ted
with warm water, in which some alum has been dissolved.

_warm ! s 2 N
Aftet milking dress the teats with borie liniment made )
butter, ghee or coconut wil,

Narel-ill, -Oceasionally calves suffer from this owin tu;
the abrupt or imperfect separation of the navel eord. anc
navel bleeds.  Should the cord be of sufficient length, 3t “‘:,y_
be ligatured, but if close to the abdomen, apply a little p‘; s
deres sulphate of copper or tonch it with the peint 0 at
heated iron.  Sometimes an abseess way form. which mu

) [T 18
be opened at once and dressed with carbolic il An nbsce

. N . 4R/1ON
may lead to the inflammation of the peritoneum and occast
the death of the calf.

Dontiveuesn in the newrly bova ealr. The best medicine m‘ﬂ:‘e
cow's first milk. If there is any necessity for an upnr"ﬂ"a
being given, administer in half a pint of rice gruel 2 oun¢
of castor oil with half a dram of ginger powder,

.
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Scour ; Diarrhea in calves.—This is caused by indigestion
brought on by repletion. At other times the disease may be

produced by the free eating of young tender grass. Starvation
or want of sufficient nourishment may also induce the
disease. The first thing to do is to administer a mild aperient
—2 ounces of castor oil in half a pint of grucl. Then put
the calf on a course of some cordial like the following—pow-
dered chalk 2 ounces, powdered caté®hu 1 ounce, pow ered
ginger } ounce, ginger 1 dram. infusion of coriander 1 pint;
ose, 1 to 2 ounces, 2 or 3 times a day.

THE SHEEP.

The sheep is a mammal belonging to the order Ungulata,
s‘oup Ruminantia, family, Oridae. genus Ovis and species
vis aries.
The chief breeds of Southern India are—

The Madras or South Indian.—This breed iz found over
the whole Presidency. The sheep have tucked up bellies,
light feet, bony limbs, flat sides and short tail. 8nly the
rams have horns. They are covered with short coarse hair,
whose colour is generally red or brown. They have, as a
rule. a couple of pendulous lobules hanging from the throat,
known in Tamil as * Munnies,” that is. bells.

The Nellore.—The sheep are large in size and about the
tallest in India. The average live wei sht of adult animals is
80 to 100 1. The rams have twisted horns. The ewes are
hornless. The prevailing colour ix white or a light brownish-
white. The bodygp densely covered with short hair.

The Coindatore—This district has. in addition to the
Madras breed, a breed of wool-producing sheep. The pre-
vailing colour is white with a black head. sometimes also
black neck. The shecp have a fine covering of wool. They
have good square compact carcascs. Theyv fatten rapidly,
and they _\'ic&d mutton of a superior quality. Full grown
animals weigh from 50 to 60 1b, :

The Mysore.—This province is noted for a woolly breed
of sheep. The rams have well twisted horns but the ewes
are. as a rule, hornless.  The usual colour is a light to a dark

" grey or black. Live weight of adult animal 1z 40 to 60 Ib.
qrhey are not unlike the Coimbatore in point of build and
gize. The sheep of this breed are prone to pu macity, and
furnish the chicef fighting rams in Southern India. The
breed has been improved from time to time by being crossed

with Merino rams,



120 LIVE-STOUK

Patna in Bengal is noted for a breed of woolly ,heepu‘:

good size and form and yielding very good mutton. Farm, K
rams of this breed were imported in_the’ Government hichels
Saidapet, and they throve remarkably well and stood the

weather much better than the Nellore. which were presed
the flock at the time.

Ne@MiEs oF SHELRY.

.‘lvl’l‘. ldv
. . . . .eur O
Until weaned, suckling,  After weanmy until a _\c_‘l!"’w
ram lamb: if castrated, a wether,  Afterwards, a twes

ram or wether, a three-year ram or wether and then an
ram or wether,

at
In the case of woolly sheep, the ram lamb when n.h“:hnoﬂ'
the end of the first vear becomes ashearhng. then atwo-
ram, then a three-shear ram and then aged,

l"(‘mlllf.

Until weaned, suckling. Until a year old, ewe ll'u:‘g
After a year old until it drops a lamb. o gimmer if “tht;
gimmer in lamb, if not. barren gimmer. if not put to 1R

. h 18
ram, a yeld gimmer. After a gimmer has lam wd, she
called an ewe, two-vear, three-vear, aged,

R e
In the case of woolly sheep, the terms ymedd are the sand

. o e,
a8 those for rams, namely shearling ewe, two-shear ¢¥
three-shear ewe, aged cwe,

”I'N‘l’}n{/ and Rearong.

Sheep are bred in Tudia for mutton alone o for mutten
and W‘"h- The best mntion i that whicles tine ;.,'T'.\H“'“ an

“marbled,” that is, evenlhy intermized with fat. The “.m‘l
should be fine and long and free fram hair, The ewes k"'_'

for breeding should be varefully seleeterd,  They should have
a good conformation and. in the caee of woolly sheep, @ g0
fleece, especially over the helly,  Thev shoill he hetween

1and 3 vears olil.  OLL aned ileformed and defective antmd *

should be weeded out from the flock. One ram will softice
for 50 ewes.

The breeding rams are allowed to run ?"’"h the
ewes ul“'“)'"- Under these conditions, all over Southern
India, generally, the ewes take the ram from Fubruary 80
March and the lambs are dropped from July to August. W
average period of gestation 1 sheep in 100 days or FOUR y
5 montha. The lunbs can be weaned when i to 6 mont
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old. Rams are not castrated until they are about a year
old, ' but lamb castration performed a fortnight or a month
after birth is highly desirable. The weight of & lamb at
birth is about one-twelfth of the weight of the dam. A
sheep attains its full growth and weight at the age of three
}Ylt;:.rs. About two-thirds of the weight is attained in the

t year and the greater part of the remainder during the
second year.

Feeding.—The sheep are fed on pastures only and are

kept out in the open AIr all the year round. In the hot

weather when the l;astures are bare, the animals fall in
condition considerably. No provision of any artificial food

or of any fodder. green or dry, for such seasons is made.
Shearing.—In India the sheep are clipped once rearly
either in the hot and dry part of the year. April to May, or

in the cold dry season. January to February. They are
clipped for the first time when they area year old. '{‘ge
e

gheep are washed %::nemlly before they are shorn.
washing is done on the same day or the day before.
Dentition—The dentition of the sheeY1 resembles that of
_cattle as to the number of teeth and t eir position. The
teeth of the sheep are also <imilar to those of cattle but

much smaller. ‘As in cattle, the front part of the upper jaw
heir place. a dense fibrous pad.

as no teeth and has. in thel !
ti‘here are two sets of teeth, milk and permanent. The milk

et consists of eight incisors in the front part of the lower
jaw and three molars (known as prenmlnrs) on cach side of
each jaw. that is 20 in all.  All these are repl:\ced !ater on bK
ermanent teeth and three more molars on each side of eac
aw behind the premolars come Up, once for all. so that the

total number of permanent teeth is 32,
Dental fu/'mr'[(l Sur weill teeth.

o 0 remolars -3
Ilwm""p}' 1 ars oy

Total 20,

Dental fur ninla Jur permanent teoth,

o

-0 -3 3-3 o
apd . premolars Cmolars - Total 32
[ncisors = pnmnh 4 a olars -y

Note.—The top figures i each formula show the tecth on
ench side of the upper Jaw and the bottom figures, the teeth

in the lower Jaw.
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Teeth indicating age.

(Appearance of temporary incirors.)

\\s\// /

T 1 week.

2 weeks.

_______ J o d weeks.

(Appearance of permanent ncisors.)

1 vear 6 months
2 vears.

4 vearn b ll\nl\“\s.

3 years
(Appearance of molars)
T 2 10 4 months.

Temporary premolurs.

(YYYrTm

PPt —,
i
il N
v
AY ] 'l '\l ]
Maolars. ¢
Permanent premoly. i..-..---{.-.. 3 months.
1}

v\
A ,' t 1
\\ v f===d--- 4 months.
1y '
N t-~- 1% months,

----------------- 1% to 24 months.
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LauBixNG TABLE.

A rerage period af gestation. 150 days.

e

|

Wil L .

If served on | W :‘lll’(}::‘b . If served on ‘ ‘v:‘lll)g?:tnb
— = A —
January 1 May 31 July 1 . November 28
“ 14 June 13 . 11 December 11
o February 1 July 1 - August 1 “ 29
“ | E S 16 - 14 - January 11
March 1 = 2 ' Qeptember 1, - 29
“ 14, August 11 “ 14  February 11
April P 2 October 1 “ 28
" 4 ' Septemberll “ 14 March 13
May 1 " 28 November 1 “ 31
“ 14 ' October 11 “ 14 April 13
June 1. 29 December 1 w 30
14 | November 11 - 14 May 13

.

-

A
CoMMON DISEASES.

Foot-and-mouth disease— Epizootic aphtha.—(See the de-
seription under cattle.) In sheep the feet are chiefly affected
and the mouth seldom. Some of the milder applications
mentioned under antisepties (see Recipes) may be used. The
disease is infectious an contagious but causes little mortality.
rinla vrina.— A formidable and highly fatal
infectious and contagious. First. reddish
aces. which then turn into red or
purplc circnmscl'ihed vesicles, which often run into eac

other. Treatment is of no avail. Every attempt should be
made to suppress the disease and dead animals should be

buried deep with quicklime.

Sheep-por— Va
disense 1n sheep.
spots appear on the naked pl

cattle.) This is

Rinder, Jost.—(See the deseription under
also a rlhly infectious and fatal disease. In \:iruleut out-
There is fever. blisters in the

breaks, H0 per cent may die.
mouth and bloody diarrha:.
adopted and dead animals shou
quicklime.

Anthrar.—In shee _it runs the same
(see above) and is higKly fatal.

Preventive measures 8 ould be
1d be buried in deep pits with

course as in cattle
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Treatment.—5 to 10 minims of carbolicacid in ‘hf'“ to four
ounces of linseed 0il may be given. Precautionary (;n, tod 88
such ax segregation and dininfccnnn_nluguld be a ‘gd not
i)-;entiuned in the case of cattle. Thix disense shon

confused with Braxy.

Serafula— '['“1”,.,.,,1“?,,',,—‘\ sprecific disease and mmg‘:‘:t
infections. The rexpiratory ongans are often affected, .
times the abdominal organs. It is very linble to ‘pps?aon-
animals which are inbred and whichare in a fat con A
There is slow fever and the animal pines away. An athing
of diarrhcea carries off the animal in the end. The best are
is to slaughter the m\imu} as soon as the h."“"’w‘lfsﬂe‘h
noticed. Tf the disense has not made much progress. the
can be eaten well boiled. hite of A

Rabiex--Hydrophobia.—This ix produced by the “(gg\liOﬂ
rabid dog or jackal. After a varving period of incu y
after the animal has been hitten, it bhegins to behave ang“
and butts other sheep furiously  The breathing ‘w)~°||t
hurried and saliva fows freely from the mouth,  The Y““ee
dies within a week.  There is no treatment and a rabic shh.p
should be destroyed at once. Should there be supicion t is
a sheep has been bitten by a rabid animal. the best ﬂl‘l‘lls
to kill it forthwith, The muttem can be used well coo ch(;of

Contagions footrot.—This i a specttic disense The ue
softens and loosens from the tissues mside.  There is m-px in
ration and fungoid growth on the caronet, l'"ﬂ'f““““"']‘ ule
diseuse in rarc. M:Su- a solution of carbolie acid or © :«.
phate of copper in alarge tub and dip the feet of the atfec
sheep once Juily L wel

(Emlrrh or rold.= A very eommon complaint during in
and cold weather. There is slight cough and ""|‘“'"i‘ “he
<harge of mucus from the nostrfs. The patient may 8l fe
feverish. Rext and quiet is all that ix necessary. A quﬂ.
of ounces of Epsom xalts with half a dram of powdered @
ger may be given as a drench in half a pint of water. b

Bronchitin==This may be the result of a ur.t!l""“",I mmn’,‘
or may vriginate from the sume causes as catarrh. Thered
gevere cough and profuse discharge from the nostrils. wre
appetite is lost, the breathing is hurried and the Lowels ‘ \
cortive. Fever is genenlly present at the commencemen -
Give once daily for two or three davs an ounce of l-,psn::
galts, a dram of nitre and half a dean of ginger “‘".“l"r @
half a pint of warm water. In severe cases, rub in som
stimulating liniment or turpentine on the throat,

Prevwmonia—Lutlanmation ur the Lunge.—This ina danger-
ous discase in sheep. There is fever, hard breathing. Mm@



125

LIVE-8TOCK

cough and some mucous discharge from the nostrils. Rumi-

nation is suspended and food is refused. There 18 heaving
of the flanks and a st gering'IguiI- The disease may prove
fatal ina couple of ‘gays. reat in the same Way a8 bron-
chitis. Rub in powdered mustard or turpentine over the
throat and chest until the parts aré slightly blistered.
Aphtha.—This sometimes breaks out 1o 2 flock, as a rule

in the cold weather. Lambs and young 8 {
affected. The disease 18 probably con jous. There 18 &

dense crop of warty growths on the lips and the muzzle. They
run into each other.

soon become ulcerated and fungoid and
Mortality, however. is not mar od. Wash the parts once
daily with carbolic lotion and then dress with boric ointment.
Hul'eu—-Tymlmuilix-—I)ia'(ention of the rumen with gas.—

Tt is generally caused by the consumption of young succulent
" There is swelling on the left side of the belly, which
when struck sounds lﬁ:e a drum. The patient evinces

uneasineas and pain. Give at once in half a pint of warm

water, Epsom salts 3 ounces, ginger 2 drams and slaked lime
20 grains.

Diarrhea—This may arise from the same causes as tym-

nitis or from a change of pasture or from change of weather.

- loss of flesh and weakness. Give

shplter and dj(?' nourishing food. Change pasture, if possible.
Give repente cordial (see Recipes) or the
following twice daily for a couple of days: Powdered gallnut
half a dram, powdered omum half a dram, chalk or slaked
lime 20 grains, powdered nja 10 grains, in half a pint of

warm gruel or infusion of finseed.
I)ysenlery——Blrmd:/ ﬂum.——This is inflammation of the
mucous memors testines. This is a much more
icease than diarrheea. There is some-

dangerous and fats } ‘The
times an outhreak of dysentery in a flock. .whlch is probabl
fever. the stools

a contagious form of the disease. There 1=
become frequent, are mixed with blood and slime and are
voided with pain and straining. Give once daily for a couple
of dnys:!ounces of castor oil with 19 gmins of powdered

i int of warm gruel. Should the purging
continue after this, give catechu Jalf a dram. powdered gin-
ger half a dram, chalk one dram, in half a pint of warm
infusion of linseed once daily.
Rot—Liver Rot.—This s very destructive disease. It
gsometimes breaks out ina flock ‘during the hot weather.
It is due to the presence of flukes—Ikstoma or Fasciola

hepali('a—in the substance of the liver. gall-bladder m}d biliary
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duots. Shecp infested with the fuke lose fAesh gradusy
The eyes are dull and tingesd vellow. The bawels are 1
at first but, Iater, violent purging sets in and the faces
fetid and tinged with blood, Dropsy sets in and 18 P‘
cularly marked ax a swelling under the jaw, and the
terminates generally fatally, from three to seven days. <ol
this, treatment should, if possible, consist in the remo bad
the flock to an open dry pusture.  The animals shoul °
alittle cake in addition to grazing. Common xalt an oo
ghate of iron powdered may be given mixed with cake 0;‘”‘

rench at the rate of 11 drams of common salt and
scruple of sulphate of ron per wdult head.

Tetanua, Frizuus ar lock-jawr, isan infectious disease "“I{
may attack the ox but more commeonly sheep and K"‘“‘“d L
is caused vy the Tetanus bacillus which nfects “"’und’mui %]
causen a g:peml poisoning of the neryous system. T"'ﬂn‘g ‘
is of two kinds : Traumatic and Idiopathic. In the fo 2
the wound is seen anywhere over the bodv, in the 18
the wound or abrasion is belicved to be cither in the mo#
or in the alimentary tract.  The period of incubation i8 t'th
or three days. The animal s nervons and t'!_“‘l"'b.l“i v
rigidity of the muscles of the neck, There s ‘l‘"\mit'
stiffening and elevation of the tail.  There is also fever M
excensive thirst.  The symptoms increase in one, $Wo OF =0y
dayx.  Allthe museles of the head and neek gradually Wme
atiff, the nose i poked forward, the nostrils dilated nnd B
haw of the eye protruded. The jaw is fixed, and there
complete loss of power 1o masticate.  The animal stagd it
stiff with the fore legs propped ont for support and whenw.
moves the legs appear to he jointless  As the disease pthe
gresses there is general rigiduy of the muscles and

animal fulls down with spasins, and, unable to get up atruggles
till death.

Treatment.—In the early stages hefore the lower Jaw geltt‘
fixed, give n strong purgative.  Four ounces of Eprom 8 '
two drops of croton vil and a dram of ginger in half a pin
of water may be given and subscquently administer on the
following duys sedatives such as gunjn, opium, belladona Olj
chloral hydras in ten grain doses mixed with n little J8 ge‘r)
or honey nud rubbed on the tongue and palate twice dat yi
Cureful nursing is necessary.  The animal should e kop
a8 quict as possible and in 4 dark but well ventilated shed.
The wound, if any. should be thoroughly cleansed Wit
strong antiseptic lotion and touched with pure carbolic ac¥
or gilver nitrate. Soft liquid food should be given.

-
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. Sca_b.—'l‘his is g contagious akin disease due to the mvgﬁgs
of a minute acarus— Acarus oris or Dermatodectes_ovis. e
disease is known by the following symrtom: The animal
shows uneasiness, wool comes away in ocks and the parts

denuded of wool exhibit pustules. The patient attempts to
i d, and rubs itself

bite or strike with the feet the parts disease
ngﬂmst a tree, stone or any other hard object. The affected
sheep should be well washed with

daily. OQccasionally, about half an

may be dressed witi

tobacco to 4 gallons of water.
too often, as tobacco i8 liable to be absorbed and to kill the

patient. Any of the antiparasitic lotions given under * Rect-
8" may also be used. Salt should be placed before the
animals to lick at pleasure.
Oestrus ovis, infests
sheep and de i
larvee, when hatched, creep In
way up into the frontal sinuses,
a year feeding ugon the mucus. The maggots do not cause
any irritation uniess they are in large numbers. No treat-
ment is necessary, and it is not possible to find out the
affected animals.

Lousiness.—The sheep louse i8 Hippobosca otina. Itis

enerally associated with scab. Treatment is the same as

%hat for scab.

Ticks—Shee
are species pecy

are sometimes infested with ticks. There
jar to the shecp. but dog ticks may also
attack them. Ticks prefer the ears and the region of the
neck and shoulders. ‘When lambs are infested, they suffer
much and their growth is arrested. Sponge the_aﬁected
parts with tobacco infusion and then dress them with -lamp
oil.

Flies.—Many of the Muscide. articularly the Bluebottle

fly, Musca comitoria, and the Flesh fly. Musca casar, 818 very
troublesome sart that may have 3

to sheep. Thev attack any }}
small abrasion or sore,

and deposit eggs thereon. The larve,
familiarly known as mflggnts. are soon hatched and _they
infest the sores and eat into them. Drcss'the sores with a
saturated golution of camphor 11 oil. to which alittle kerosine
oil may be added.

Almrliou.{This is not at all uncommon in ewes and is

brought about by varjous canses.  NO particular treatment 18
pecessary. Plcing the ewes for a few days in 2 sheltered
m will suffice.

place and nursing the
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urgative &x:]ee urgatives), then give once daily fora fortnight
<alteratives ' or the foﬁowing —

he recipe No. under
Powder—
Sulphate of iron -+ i e 1 dram.
... 4 drams.

Sulphur
Sodium chloride oo
Mix and give in food.
ral and local angsthesia is difficult to

Anmslhe!ics.-—Gene }
d is seldom necessary.

minants an

produce in T
General, to be given by inhalation—
1) Chloroform or ether .. 4 to6ounces.
3 ounces.
3 ounces.

2) Chloroform ...

Ether
Local, chiefly for the examination of. and operations OB,
the eyes.
(3) Cocaine .. 1part.
or soft clean water - 20 parts.

Distilled, rain,
Antipyretics, febri] fuges.—Thes

the bedy in fevers.
gative (see purgatives) and n.

(1) Givea saline pur
in drinking water.

e lower the temperature of

itre

) Drench—
Magnesium sulphate «e oo ... 3 ounces.
Nitrate of potash ... } ounce.
Water ... 1pint
{wice a day for 2 or 3 days.

Give
Auh'parasi!i:-s.——Useful in mange, lousiness, and against

ticks.
1 part.

Lotion=—
Carbolic acid or phenyle .
. 50 to 80 parts.

m
Water
(2) A strong decoction of margosa oOf nux vomica
leaves.
£3) Tobacco leaf ... }ounce.
Water. hot v 1pint
. 1 part.

) Perchloride of mereury - -
. © .. .000parts.
tion ‘*‘I)(‘Ciﬂlly

Water : .
\.B.- The last two must be emploved with
re applied 10 the whate, or a large part of, the body, as these
abeorbed and 10 endunger the life of the patient.

areag cau

when they 2
drugs are lia
9

Dle to be
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]

! ||
Within three hour of the dresaing. the animal whould be washed

1
e and the upplication should ot b repeuted betore the lapss
weel

Liniment— ¢
(5) Camphor ... . . o e }‘ parts:
Margosa oil .. - oo C ,‘r“-;
Coconut oil ., . o w2
Ointment — ¢ j
(6) Cartinlic acid d - _‘g parts.
Sulphur sublimed or powdered ..o e % parts-
L:ll‘ll wes . . o b
Antineptica-

. L. . ST O
Internal, given 'l\dllvllgvﬂlnlL t.\'mp:umu. ¢l
Drench—

Carbolic acid . ﬂ‘:::}“. =
Linseed oil e IV | ol 0
Gruel ~ } pint.
External, for wounds, aleers, ete,
Lotions— "
rhalic aci e ) part
1)) %}S::}K m“.‘._"r phf:\)h .. AT 4 harts.
(2) Boric acid ... :P::‘&
Water (hot preferable) .. e MY .
) Permungunate of potash ... w 4 K““ce.
Water . N ... loun
ide reury . 2 yraint
(4) “"(;;::l\'l‘nndm nf me r.L"ur) " ] ounce:
Liniments—
(5) Carbolic acid ... lpart.
Coconut oit . e 12 pl\r"’"
6) Iodoform . . pars
Carbolicacid .. w .. 1 part
Turpentine e e w 2 p:“': :
Camphor e e e 1 part.
Tobacco snuff ... e j part.

Coconut oil ... 20 parts.

cen s eee

§.B.~A very good detergent for foul wounds snfested with maghot!
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Powders—
(7) lodoform ...
Boric acid .
(8) Chalk
Carbolic acid
Ointments—
(9) Carbolic acid
Lard ..

(10) Boric acid
Lard ...

Resin

Lard

N.B—Melt and mix over a gentle fire. o
and in foul in cattle.

(11) Common tar}

Astringents—
Internal, for

Drenches to be given twice daily—
(1) Galinut, powdered

Chirata, powdered
cek, powdered

oo

-

Grue

2 Catechu, powdered

Camphor
Bael fruit, powdered
Gruel .
Decoction of the leaves and the
the pomegranate tree.

vee . .

16))

External, for wounds al
bleeding.
Lotions—

1

copper -
Water

ror

Pow

-

ders—
(2) Alum

Sulphate of zinc...

Alum, or zin¢ sulphate or sulphate of

131

1 part.

2 parts.
... 15 parts.
.. 1 part.
1 part.
8 parts.
1 part.
4 parts.

Of each equal parts.

<eful in foot-Tot in sheep,

diarrhaea, dysentery, etc.

3 drams.
4 drams.
4 drams.
1 pint.
2 drams.
2 drams.
... 4drams.
.. 1pint.
rind of the fruit of

nd ulcers, and for stopping capillary

1 ounce.
6 to 10 ounces.

Sulphate of imn..'.'.} Of each equal parts.

(3) Galls. powdered... } Of each equal parts.

Catechu ... e
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Collyria or eve washes useful in con junctivitis 1 =

(1) Alum or sulphate of zine or grlll
sulphate of copper ... . .. Dto L‘:&
Water ... . .. tou :

() Alum .. . e -'r»gw.::
Zine sulphate .. . .. b K"““‘.
Boric acid Lo g .
Water ... . . ... lounce

(3) Silver nitrate ... . bhto 1"5“ ]

‘ater .- ... 1ounce e
ove ree ch ‘,‘

eal
Note,: 5 to 16 minums of tineture of ojanm may b ndkded 10 ‘"1
the above ax an anodyne.

thﬁ
Gargles i in Hllllplu and epizootic aphtha, for wounds in
mouth, ete. ‘

(1) liuru' acid .. . .o W) grains.
Water . . . 1 ounce.
) Alum e e Vb grains
Vater ) .. 1 ounce.

3) Pe 1 v’ e 4 grnins.
3) \;l;::lom;pnn ¢ of pt»ln.nhm ]'.‘,Snce.
. and
Cur dialz and stimulantsa —useful in indigestion, flatulency ap
tympanitis :—

Drenches--

()] (-mg«-r pﬂ\\ll('rul . . 4 drams.
Cumin . .. 4 drams.
Amfetida .. . v Zdmms
Water . ... 1 pint.

(2) Ammonium earbonate . . 2 drams.
Nux-vomica, powdered.., . ) drame
Water ... }pnt

(3) Solution of ammonia ee ... 1 ounce.
Turpentine . 2 ounces
Anisced, pow dered . e 4 drams.
Water . 1) pints.

Very strong und e!ﬂmﬂuuu in tympanitis,

Disinfectants —Internal, given as curative and prev centative
in specific blood diseasen.

Recipes given under Antiseptics mterm;l "

. e em-
ployed. may be f
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External, for disinfecting cattle sheds, sheep pens and

contaminated articles—
(1) Freshly slaked lime ... ... 100 parts.
Carbolic acid e e i 15 parts.
Mix thoroughly and sprinkle :
2) Carbolic aci ... 3 ounces.
Water ... - 1 gallon.
3) Perchloride of mereury - ... lounce.
. 1 gallon.

Water ... e
(€)) Permanganate of potash ... 1l}ounces.
Water ... 1 gallon
(5) Chlorine gas and sulphur anhydride are very use
disinfectantss
(6) A good fire is th All contami-
nated straw. 1 ays be burnt.

crease the secret
¢ellings. in fever an

¢ best disinfectant.
itter, etc. should alw

. Diurﬂir‘s.—These in jon of urine and are
indicated in dropsical sW d in dysuri.
Drenches—

(1) Nitrate of potash .o T 3 drams.
Resin, powdered L. 3drams
Turpentine .. = ... 2 drams.
Water ... 1 pint.

2) N{agheaium gulphate . 3 ounces.
Nitrate of potush ... 4 ounce.
Water . ... 1pint

Denulcents and emoll ientn.—The
parts to which they are applied.
Demulcents (intemal).——Bland oils. linseed tea, gruel.

Emollients (extenml).——A ils and fats,

starch, chalk powdered, ete.
- For burns and scalds, a very efficacious application is

carron oil. p}'epure(! as follows :—
Solution of llme} of cach equal parts.

se soften and soothe the

Il non-irritating ©

Coconut 01
Evlmlirx—purfurieuts.—-These mark the womb contract and
expel its contents.

¢t of ergot. lounce.

Powder or tincture or extr
Asafetida 2 drams.
Water 1 pint.

move phlegm from the air passages

E.rper!omnfs.——These re ;
arrh and lung affections.

and are given in cough. cat
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Prenches— .

(1} Ammonium earbonate ... H
Asafetida .. [0 L fofesch 25
Camphor ... inbe
Water T | -

(2) Opium - "y
Camphor .., . = 1 ouno®
Turpentine . | pink 3
Water or gruel . . T 4 !

Irritants —These are employved externally for counte
irritation in cases of sprains, sore-throat and mﬂnmt
affections of the nternud organs ; as stimulants, de
and caustic to unhealthy sores and uleers : for lnrmm‘l‘l‘%k’“
absorption of bony tumaours, enlarged glands and the
integuments. and for ringworm.

Linimenta—
(1) Solution of ammonia .. - mm::" '
Turpentine . . .- l "‘mw“
Coconut il . - i’ 0:::‘:&
(2) Mylabris, powdered .., o
Coconut oil .. . .. Rounces
(Digest over o hot bath.) .
(3) Muxtard }mwdvrml v. vee " ““n‘ccz:.
-Turpentine b out o
Coconut wil .. oun
Ointinents-—
() Mylabris in powder .. .. 1 part.
Lard . .. Gparth
() Rediodide of mercury . . ":u':"
Lard . . . ... Rpar

. A
For bites of veuomous roptides and ralnd animals aP

; : ! ; . othe?
immediately to the part undiluted carbolic acid or rome
strong caustic.

Purgatives—

Mild- -

Drenches-- . o8
(1) Magnesium sulphate oo 120 16 ennce®

Ginger. powdered .. L . hounee

Water ... .. 2 pints.

() Sadinm chloride . . Vb

Omum powdered .. .. . jounce

ater B

{3} Castor oil or linseed oil ... v 2 pints. noos
Infusion of ginger (1 ounce), ... 10 fuid 0¥
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Strong—

Drenches—* @

Wy Mngnesiuﬂ! slllsnate e e 11b.
Aloe powde .. 1 ounce.
Ginger o . ounce,
Water . . .. 2 pintse

) Magnesium sulphate ... .. 11b.
Gamboge pow ered .. ... } ounce.
Anisee! ... § ounce.
Water o = " ... 2 pints

(3) Castor oil or linseed oil - 2 pints.
Croton 0il o= v . """ 30 minims.
Infusion of ginger " 10 fluid ounces,

0
WEIGHTS AND MEASURES AND OTHER SUBSTITUTES
USED IN VETERINARY PRACTICE.
[Solid medicines are weighed- Liquid medicines are
generally measured but may also be weighed.]
Solids.
60 ins — 1 dramor drachm,
8 drams — 1 ounce.
16 ounce? — 1 pound.
1 scruple 7 = 20 grain&
1 viss = 40 palams:"— 3 pounds. 2 ounces=120 tolas.
1 pound... e = 38; tolas.
1 palam .- = 3 1olas = 1 ounce. 2 drams.
1 tola — 3} drams.
Liquidse
60 minims = 1 fluid dram.
1 fluid ounce.

8 fluid dram®
16 ﬂ\_lid OUNCES .+

1 pint .-
1 ¢o llon =R pmnts
1 Madras measure

A bottle contains

< =100 fluid ounces =
— (2} fluid ounces.

— 1 fluid pound-

— 2n fluid ounces-
10 fluid pounds.

20 to 25 ounces-
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MEDICINAL SURTANG B4 AND INATRUME

NTS wHIicH .‘

FARNER sHOULD ALWAYS HAVE AT HAND.

Medicinal Subalances.

Aloe.

Alam.

Arecanuts,

Anafetida.

Bicarbonate of rodda.

Boric acid,

Camphor.

Carbolic acid, pheny). evlhn
or cresol.

Castor oil.

Catechu.

Chirata.

Coconut vil,

Croton oil.

Gallnuts,

Ganja.

Ginger.

gmliofnrm.
ulphate
A

of  copper
ne).

(blue.

Sulphate of iron.

l.nl;':ml; liusm.:«l oil (¥

Liquor ammonig.

Mylabrin,

Nux vomica.

mum.

l':}:\-hlurid.- of mcl‘ﬂ:gl".

Permanganate of po

Red iodide (?f mercury.

.\'ultpellrj (mlrv)l.mlk

sinked hme or ¢

Sulphate of mx\gl\oal (B
wom saults).

Sulphate of zinc.

Sulphur.

Turpentine.

Tar.

Instruments and Appliances.

L . need-
Drossing instruments :—Forceps, seton needles, suture

. probe, a couple of seilpeels, seisnors.
Trocar and canula for tympanitis.

Enema funnel.
Firing irons.

h . . . : T
Bhoeing tovls —drawing knife, pincers. buffer and hamme!

Castrating clamps.
Teat bistoury.

: j feet
Pmbang or a prece of smooth flexible rattan about 0 f

long.

Drenching horn or bambou ar bottle.

Clinical thermometer.,

Syringe.

A big knife for pust-martem examination.
Lint, tow. cotton and suture thread.
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PERIODS oF GESTATION OF DOMESTIC ANIMALS AND OF

INCUBATION OF POULTRY.

: Average
L - Shortest : Longest
Animals. period. O;e :_lls(';(‘;l perim‘i.
DAYS, f DAYS. | DAYS.
Muare ... 315 5 l 360
Ass . o L . 3650 3% 391
Cow ... .. T L 22 0 2 | 313
Buffalo 20 310 | 330
Ewe ... 145 10 | 160
Goat . . 148 135 | 165
Sow ... 0 115 ‘ 143
Bitch ... - 5 60 63
Cat e . B . 50 | 5
Rabbit o 25 30 35
Hen sitting on hen eggs. . 19 21 23
" duck eggs .. 2 30 32
" turkey eggs. 2 ! 28 30
Duck . ! 28 30 32
Goose 27 ! 30 33
Pigeon . 18 20 21
NuMier oF FEMALES To Eacn MALE.
Mares 60
Cows and buffalos 50
Ewes 50
Goats . 20
Sows 10
Hens o 10
Ducks . . 10
Turkeys 8
4

Geese o
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Perions or Heat (OESTRY
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M)

o e
BT

- Durmtion of  First heat after
Animal. heat. birth of young. l :
L
T . wol
Mare 5to Tdave. 10 to 10 days. 2t03
Cow Lta2 1tod months and 2to o
more, f
Buffalo ... 1to3 2t 3 montha and 3104
more. . 9 E
Ewe 1to2 2 1o 6 months . 210 § .
Goat 1to?2 1tod 20 § »
Sow 204 Hto 6 weeks Lo 20 3 -
S ——""‘"‘/ N
Prise. Resettviion avp TEMPERATURE.
—_— /
Prise. i .
. Respiri- Temper®”
Animal. . Beats | tion pergyre F-
poer Where felt,  miante.
nminute, . e
Horso ...  35-40 ~Jaw 1012 “”—‘0‘
Cattlo ...  50—60 Tail and jaw: in 16— “',’.'g
calves, arm and L
' thigh also.
Buffalo ' 45 no 'l‘uilkmn; jx,tw JUTEY, [ ) (O “”"101
Bheep ... #0-#)  Arm and thigh ... 30—40 102104
Goat L= Do o n—30 101—108
Pig .. i 70 ! Heart 15-25 1026
‘—-—/
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- The above figures are the average for adult animals while
at rest. There are considerable individual variations and,
39nmsteml with health, variations in the same animal at
different times and under different conditions. For instance,
in sheep the number of respiratory acts may run up consider-
;bly on account of excitement or atmospheric temperature.
]r; the young animal respiration is quicker and temperature
slightly higher than in the adult. Exercise and digestion
Increase temperature and respiratory acts. )

DIsINFECTION.

An infected building is best disinfected with sulphur burnt
closed. Cattle sheds can

inside, the doors and windows bein

be disinfected with a 5 per cent s«ﬁution of carbolic acidora
1 per cont solution of corrosive sublimate or 1 per cent solu~
tion of permanganate of potash. All the wood work should
be sponged with the solution and all corners and crevices
should be well damped with it. _Gutters should be flushed
with the disinfectant lotion. If the floor be of mud, some
litter may be burnt on it, and then it should be sprinkled with
quick or freshly slaked lime. to which some carbolic acid may
be added. Finally. the walls should be lime-washed, » little
corbolic acid being added to the wash. See * Disinfectants *

under ** Recipes ™

L:rE oF ANIMALS.

YEARS.

Horse 35
Ass 30
Cattle . .20
Buffalo . .oz
Sheep . 10
Goat . " . 15
Pi 20
Ca . 1%
D . 12
H:rge 7
Rabbit 7
Hen 14
Goose . . . 80
Camel . . e 00

e 150

Elephant
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! ; E
LIST OF THE PRINCIPAL ANINAL AND VEGETABL d
PARARITES.
'____—.—-—_"d

i

. . i !
Scientific name. ICommon name. ¢ Attack.
: B 7 e ®.

Sub-kingdom. "cr-

mes,
Class,  Platyhelmia
(Aat worms). ;
Order,  Cestodn  or
Taniada (tape- -
worms). ! ig.
Oysticercus Celluloens :* Measlen ™ in - Muscles of the Ppig

1
';
!
1

. pork. | Becomes commod
! or armed tapew in
§ ; (Tania So uin)
" man. _
7 . 0%
Cydticercun oy, wo o Measles * or .' Muscles of the
o *Bladder | Becomes ""mrmia
| worm' nfi tapewornl ( ;n.
© the oy, i anginata,) 10 mheep-
C.ruerua Cerebralin .. | Sturdy " in | Brain of the « po
| sheep, Becomes tapew in
o ’ (T nia crrniirus)
: dog
7 i ox.
Tania erpansa o l T:l‘wwurm in the
' sheep and gonts.
Order, Trematody |
tHukes) { i
. b or
Fasciola or Listoma  Fluke — , Liver, .*'F‘" b'a(tlado
cpatica Ltret - ©and biliary due

‘liver rot” sheep.
Class, Nemathelmia
(round WOrinx),
Order Nematoda : ig
Trichina Apiralin Flesh worm .. Muscles of l'lm,"pig-
C ete., vauses ATl

nisis. chi-

Strongylus fitaria . Husk ” in  Trachea and bron
Lambs. al tubex of lnm ’ti.

Sl""”ﬂ.'l’"-' micrurua, Husk® in ‘Trachea nnd brong

"
‘ o8
i calves, al tubes of calves.
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LIST OF THE PRINCIPAL ANIMAL AND VEGETABLE
PARASITES—conl,

Attack.

|
Scientific name. ;Common name,
i

E‘Fourth stomach of
lambs. Causes

Strongylux  contortus l * Lamb
gastro-enteritis.

or Strongylus cervi- | disease. "
cornia, -
‘Maw-worm'— | Rectum of the horse.
v * pinworm ’

* thread

worm.’
Thread worm. | Rectum of man.

Oryrus curenla ...

Oryrus vermicularis,
megaloce- | Horse worm. | Intestines of the

Ascaris
phala. horse,

Anrcariz lundricoides | Round worm | Intestines of the ox.
bl”'iﬂ.‘ Of OX. .

Ascariz marginala ... Rot;x:;i worm | Intestines of the dog.

of dog.

Ascariz wmbricoides | Round worm | Intestines of man.
hominis. of man.

Filaria lachrymalis | Worm in the | Within the aqueous
equi. eve. chamber of the eye

of the horse,

Do. | On the surface of the
cornea and at the

mner canthus of

the eye of the ox,

f
Filaria  lachrymalis |
boris I

da (jointed-

imbed  animals)
* Class. Arachnoidea

(scorpions. spiders. !

mites).

Order,  Acaridea [

(mitenr). | ;
Sarcoptes haminis ... 1 Trch?  Man,
Sarcaptes equi : S;u'cnpti.c ! Horse,

mange, r |

Sub-kingdom Arthro- }
|
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LIAT OF THE PRINCIPAL ANIMAL AND VEGETABLE
ParxasiTES—canl.

Scientific name.

Sarcoptes avia e ¢t Sarcoptie

mange.’

Sarcoptes xuix *Mange T

Sarcoptes ranis Do

Dermatodecten equi ... - Dy,

Dermatodectes borin... Do,

Dermatodectes ovin .. | Seab

lzodes ricinus ; * Doy tick © ...
{

Irodes reduvius SRR
Irodes reticulatus ... * Ox twck”
Class, Insecta

Order, Parasita
Heematopinus

: Hun;.»luusw.'

mda-
crocephalus.

Hematopinus  eury- |- Sucking  o».
aternux, louse.*

;

Hamatopinue  enry- | - Sucking cow
slernus anmi el louse)
vulve,

Hematopinue vituli... 1+ Sacking ealf

louse.

Hematopinus ste- | © Sucking goat
nopis. louse*.

Trichodectea aralaris. | * Biting  ox

lonse,’

Melophayus avinus ... | * Ked "=

|+ Sheep louse,’
Order. Diptera l
Oestrus equi o i Bot?

Oestrun bovin COx-bot " -

* Warble.'

,Common name

Shcv;) tick ”

- e aaa
Alllckc
- _r—’—*‘—p

Sheep.

Pig

Duog

'{nl\t’.

Ox.

Sheep.

Dog. also mad. ox ‘
and sheep.
Sheep and

ts.
Ox and nﬁ: sheop

and goats.

linl‘w,

Cattle.
Cow (genital parte)

Calves.

Gontxs.

Cattle.

Sheep.

Horse (stomach).
Ox (under the skin)-
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INCIPAL ANIMAL AND VEGETABLE

PARARITES—cont.
.

Scientific name. Common name. ' Attack.
|

LIST OF THE PR

Oestrus ovis ... | “Sheep bot ... ' Shee (nostrils).

Tabanus borinus | +Ox gadfly ' ... Cattle (sucks
¢ blood).

Tabanus autwmnalis. . - Horse gad-  Horse (sucks

i fly.’ : blood).

-« Maggot N
( ' jes, ' blow | Wounds and

.. | flies
Mo eomitoria | e “ive | e s
Musca cesar, elc ! bottle flies” -y sheep . an
LR “Maggots in | goats.
. wounds.’ J
|
Yegetable Parasites.
Order, Fungi. .
Achorion schouleinii. | * Tinea © 8kin of ox.
favosa ;' i
;' honey-com
ring worm.
Trichophyton lonsur- - Tinea tonsu. Do
ans bovis- rans ;= com-
mon ring .
worm. ,
Skin of horse.

Trichophylon tonsur= .
ans equi.
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Water voe
Fat e
Proteid .
Su

As

Water e
Fat .. e
Proteid .

e o

Water ...
Fat
Other solids
Fat
‘Water

Fat
Proteid

10

DAIRYING

ANALYRES.

s’ Milk.

145

Per cent.
From To Avem;
. e 875 845 860
. e 35 60 45
e w31 34 33
- e 41 51 48
. 6 8 7
Buffalos' Milk.
800 850 82:4
. . 50 10-0 81
43 45 43
42 50 45
7 -8 7
GU(IIR' .'Il'lk-
. 855
. 40
.en ser 10.5
Cream.
476 680 570
Skim Milk.
te h * %.2
- . . 10
: - . . 40
.o ST a0
- e bhdd hid .8
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Butter Milk.

Per cents °
From To A
Water e . . .
Fat . . . -
Proteid . . e .
Sugar “ .
Ash . . o
Butter,
* Water - J25 170 ﬁ
Fat .. .. .. . s 80
Proteid vee e 2 3
Whey.
Water e 9’1
Fat ... o '7
Other solids ... h
Colastrum (Cows’). 0
Water 720%
Fat . e ee e see . 19-04
Other solids ... v B

. Useful Data.

One gallon of milk weighs 10 1h.

One bottle of milk weighs roughly 11b. 4 oz.

One Madras Measure of milk weighs 4 1b.

One seer of milk weighs 2 1h.

An ollock of milk is 121 cubic inches, and contains about 8
-ounces of milk. Cows are occasionally sold when in milk on‘
the valuation of Rs. 10 for every bottle of milk given per day:

<., & four-bottle cow will be sold at Rs. 40.

The specific gravity of milk is from 1.28—1032 (water

'%822?,2 ; th?ﬁ(": 8 imr‘r\\lcd nlx)ilk 1,034—1,037, of cream}‘.‘wi. ll‘l;
e for quality a specific gravity method, o
should be sure that the mill is n(rx,t adultg:mtel)l, Locause the
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removal of fat which will increase the specific gravity, ma
bed counterbalanced by the addition of water whic{ will
reduce it.

Buffalos’ milk is much richer than cows' milk and may
contain as much as 10 per cent of butter fat. In estimatin
the amount of butter to be got from any milk, it will be foun,
approximatel{' equal to the percentage of fatas found by
analysis, the loss of fat which occurs in making the butter,
being made up by the water contained in the butter. The
following table is calculated on this assumption :—

Percentage Pounds of milk Pounds of milk

of butter to make one to make one

fat, pound butter. pound ghee,
10-00 10 150

909 11 165 -

8-33 12 180
7°69 13 195
714 14 210
666 15 225
625 16 240
588 17 255
555 18 270
526 19 285
500 20 30-0
476 21 315
454 22 33-0
4-35 23 345
4-17 24 36-0
4-00 25 305

The ghee is taken as 70 per cent of the butter: thisis
only approximate ; from 70 —80 per cent may be obtained.

The percentage of cream obtained from milk will vary
according to the quality of the milk and the setting of the
Separator. Thus 6—8 1b. of buffalos’ milk will give 1 1b. of
cream (14 per cent), or 10—12 1h. of cows’ milk (9 per cent).

One Madras measure of buffalos” milk should give
10—12 oz. cream and 4—5 oz. of butter,

One viss of ghee (3} 1) ix obtained from 60—70 1. of
buffalos’ milk.

100 1b. of cream will yield 30 1L, butter wnd 70 1b, butter
milk. 100 Ib. of skim milk will ¥ield 75 1, curd und 25 1b,
whey.
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EQUIPMENT oF THE DAIRY (FOR 100 COWBE)e

Re.
Separator vos 2%?
Churn .., . s e 75
Delaiteuse (centrifugal drier) 40
Dairy herd recorder ™ ... 20
Milk filter (Hygein) - b
Scoops (2) 5
Scotch hunds (2) . 5
Butter prints () 5
Measures (3) = 90
Large receiving drums (2) 35
Buckets (3, . 3
Hair sieve (2) 20
Scples .o 15
Furniture
Soap, towels, broomy, stationery. baskets. 30
ropes, matches, ete, ... e

Total ... 573
a—

ollo!
. For calculating the yield of milk from a herd, ‘h:s: !
Ing figures from the herd at Coimbatore may be © { il
. In November 1013, 22 cows in milk gave 124 l(l'l)t.‘l?ﬁon |
1e., about 56 1b, of milk per cow in milk. In ® 'eld‘;
these there were 19 cows dry. o that the avernge yhkgi‘
the 41 cows is only 31b.  In"March 1414, 22 cows 1 I oo¥
163 1b. daily or an average of 74 1b. Adding 18 1 7
the average for the whole herd of 40 cows was 41 r ceo?
proportion of dry 1o milking cows is from 34 to 46 pe
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COMMON INSECT PESTS.

Papbpy.

(i) The Stem-borer Moth (Schwnobius bipunctifer) is a
serious pest in all rice-growing areas, destroying probably an -
eighth of the total crop in normal years and one quarter or
more in bad years. he caterpillar feeds in the stem, and
remedial measures consist chieflyin ploughing the stubble and
burning or burying it as soon as the crop has been harvested.

(ii) Rice Hispa (Hispa aenescens), a small blackish spiny
beetle, which dama{es voung plants, occurring on the West
Coast especislly. No remedy can be advised until its life
history and manner of occurrence have been studied,

(iii) Rice Bug (Leptucorisu). a narrow greenish insect
which sucks the ripening grain, causing very marked diminu-
tion of yield when it is abundant. especially on the West
Coast and in South Cunara. Remedy--- ‘mg ring”. i.e., catching
the bugs in nets dragged over the crop. or in smali hand nets.

(iv) Caterpillars (Spodoptera mauritia and Cirphis) occur
in occasional outbreaks with heavy damage. Isolation of
attacked areas by trenching around them, bagging and
ploughing are remedies indicated.

(v) Rice Case Worm (Nymphula depunctalis) is a cater-

illar which lives in the water itself. in a small case made of
gits of grass, ete. It occurs chiefly in Malabar where it does
serious damage. It is checked to some extent hy small fish.
Draining the water off the fields, when possible. is a simple
remedy. .

(vi) Rice Gmsshopver (Hieroglyphus). a areenish grass-
hopper which occurs chiefly in Malabar and South Canara.
Can be checked by bagging the young hoppers.

SORGHUM.

(i) Moth-borers (Ckilo simples and  Nonagria). whose
caterpillars hore into the stem of the plant. ocecur in all
areas and form the chief pest of Sorghum. They attack youn
and old plants, in the latter, often leading to serious anﬁ
widespread reduction of crop. Remedies indicated are
(a) removal and immediate destruction of all plants seen to
be withering : () disposal of the stubble and dry stalks
during the winter season.

(ii) Cholam Bug: Qalearis angustatus) occurs chiefly in the
Godavari and Kistna districts.  The ripening grain is
sucked out and is either not formed or is light,

Remedy—?

(iii) Mites, causing rust of the leaves.

(iv) Deccan Grasshopper (Colemania sphenarioides), a
greenish wingless grasshopper which has only recently begun
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»

3 o
to attack cultivated crops. Tt attacks the crop if all
devouring the leaves and even the gram. from J“,q

Remedies.- - (a) Bagging the young ‘!"Pl’l""m destroy?
November ; (4) ploughing. where pmcumh. e. ape. b
eggs, which are in the ground from January to

PexyisertM TypPHoIDEUM. . t.h°

(i) Hairy Caterpillams (Creatonatus spp. 1&‘:‘:‘) * e
regularly in South Arcot. Attracting the moth: is requidl
night bas been tried bur further investigation | %
The white moths should be collected and « estroy Tinne

(i) Green Bug (Nezara vividula) is a pest I
Guntar, etc., attacking the ripening crop. Can p ‘
collected by hand and d\'s(ru_\'ml. . his crop

(iii) Grasshoppers of weveral kinds attack t
bagging is us\ml‘y effective for these.

8.

o Raiahds

ELEUSINE CORACANA. -
Grasshoppers of several kinds. Rur.ucdy. bagging

MiLLeTs, and pi
g) Surface Gm:«huplwrﬂ eat  young pl'nntﬂ ;
heads ; they may be caught by bagging in ne :) wtructio?

(i) Stem Fly attacks young plants. D¢ medy. -
plants seen to be attacked in probubly the only re

Marzy. i
The principal pest is Stem-borer (Chily), the €&
of which bores in the stem. Destruction of withering !

and disposal of stubble are remedies indicated.

o AR

-

WikaT.

A very small green-fly (Aphis) does considerable M
at times, " :

SUGARCANE, .
(i) Stem-borers of various kinds are import8Bl fihg
especially in the young crop. AN dead hearts e
ng\c}!{ cut out and burnt. hiefly is.
(i) Mealy-wing Bugs (Aleurodea) are impnrtxml:k p”nﬂ
:ltgon cr‘?p: i they suck the leaves, leading to Wwe
Yery inferior juice. making bad sugar.
(i) White-unts (Termes app.) often do great dﬂm?g;,“
oung sets. Soaking these in a solution of copper s watel
wi{f’!‘g sp]al‘lmu nnl(‘l tl;‘e use of insecticides in irngﬂm o 87¢
ually check t i youn
ontabls shedy e attack until the young
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oo PULSES.
TPhere are various minor pests, but very little is known as
yet regarding the insects which attack this class of crop.

GINGELLY,

Is attacked by a caterpillar (dntigastra) : hand-picking is
probably the best remedy.

CASTOR.

Attacked by semi-looper caterpillars ((phinza) and by
Hairy Caterpillars. Hand-picking is prolably the best
remedy. In bad cases, cutting down the plants may be
necessary-

GROUNDNUT,

(i) Surul (Anacanpsis nerteria) is the most important pest-
May perhaps he checked by light-traps. but further investiga-
tion is required.

(ii) Verpuchi (Sphenaptora) is a pest of general occurrence,
causing considerable loss by boring in the stem. All plants
attacked should be removed from the field and destroyed,

(iii) Hairy Caterpillars occur especially in South Arcot.

CoOTTON.

(i) Bollworm (Earias) attacks firstly the top shoots of the
voung plants and afterwards bores into the bolls. All top-
shoots seen to wither should be removed and_destroyed and
the same practice applied later on to all bolls found to be
attacked. The removal of the plants from the fields immedi-
ately after harvest will of itself form a remedy also.

(ii) Red Cotton Bug (Dystercus) sucks the bolls. destroying
the seed and staining the lint. May easily be collected by
hand and destroyed. .

(i1i) Dusky Cotton Bu% (Ocyearanns) is a very small bug
which ‘breeds chiefly in old bolls, which have been attacke
by the Bollworm.” All these old useless bolls should be
removed and destroyed.

BrinJalL, GOURDS AND MELoNs, SWEET PortaTo.

These are all attacked by various minorinsect pests. The
usual remedy is the complete destruction of the plants or
fruits affected.

ToRAacco,

Si]) Tobacco Caterpillar (Prodenia) does d;lma%e especially
in the nurseries : may be picked off by hand : in bad cases it
may be necessary to irrigate or trench.

(ii) Stem Caterpillar (Pthorimaa) bores in the stem,
causing characteristic swellings. Young plants attacked
should he destroyed and replaced.
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AgataTHl. 14 bo cat m?
i) Ia bored by Azygophleps ; borer shou d
i‘?) Weevil ( Icid!a% {na\Pt:e collected by w&nd—?‘*
(ii1) Tobacco Caterpillar (Prodenia) may bged 4
in bad cases ground may be irrigated or treached

Maxao.

o8 |
(i) The Mango Beetle { Batocera) hores the "’:,‘::lﬁ a
large white grub, It should be cut out and the W !

over. ) sons P8
(i1) The Mango Hopper (Idincerna) is often ﬂl:‘:no i
and can only be umtmhud by apraving early in t ‘M

(iii) Fruit fly V)...-...? attacks the fruit itself.
and fallen fruit should be destroyed.

+ (iv) The Mango Weevil lives inside the stone of the

PoOMEGRANATE.

; . (Virack H
The caterpillar of a small Bluy Butterily (V7043
bores into tl:g fruits, At:uc[;md fruits should be 30‘"’0 q

-

GHAPES, b.w

1i) Cockehafers often do damage. They are pi‘:)n o8
best dealt with by spruying a sweetencd arsenical PO
to the leaves.

. {i1) Scalen (Aupidiulm? can only be treated by #pra)
with a contact poison such as rosin wash,

PaLws, the .
_Both Coconut and Toddy palms are zmnc.kedn}:y"cw ;
Rhinoceros Beotle (Oryefes) uned the Red Weevil ( "'mwr
f{:oruﬂ). The former bores into the crown and the
en lu{s ity eggs in the hole made by the f"rm(fr'kill it
grubs of the Weevil bore into the tree and ultimately ! the
after which the grubs of the Rhinoceros Beetle live 18 and
decaying stem. Old dead stumps should be cut down
urnt and accumulations of leaves, ete., under the
should be avoided. as the large white grubs of the Rh““t’:’:ish.
Beetle will breed in any heaps of decaying vegetable Tt

BorDEAUX MIXTURE.

Lo d
Bordeaux mixture is & preparation of copper sulphate “l‘w
quicklime in water. It may be used strong or wenk- ’
strength generally regarded as a standard in :—
Copper sulphate w blb.
ul&lime RN . 9lb,
ater + 50 gallons.



COMMON INSECT PESTS 163

A mixture of this strength is known as the 5 —5-—50 formula.

_ The quantity to be made at one time is a matter of conve-
nience, depending on the number of plants to be sprayed and
on the available vessels.

. Fffty gallons is often a convenient quantity to make at a
time ; for this, one 50-gallon barrel and two 25-gallon tubs
are required. The met%.xod of preparation is always the same
whatever the quantity of mixture required—

(1) Wrap 5 Ib. of copper sulphate in a piece of gunny bag,

wder it on a stone, tie up the piece of gunny angu suspend
it by a strif to a stick laid across the mouth of a tub
containing 25 gallons of water. In a short time the copper
sulphate will have dissolved.

(2) Put 5 Ib. of good quicklime in a tub, and sprinkle
about a quarter of a gallon of w.rer on it. When the lime
begins to crack and crumh*e add more water a little at a time,
taking care that the lime does not become too dry. Keep on
adding water, a little at a time. till a thick creamy paste free
from Jumps is formed. Add the requisite quantity of water
to make up to 25 gullons. Stir well.

3) \g’hile stirring vigorously. slowly pour the solution
of copper sulphate and the milk of lime together into the
large barrel. Keep stirring for two or three minutes.

roperly pregm'ed mixture is of a light sky blue colour.

When using Bordeaux mixture during the monsoon, an
adhesive substance must be added to prevent the mixture
being washed off by the rain.  An efficient adhesive may be
prepnred from resin and washing soda. For the a ove
quantity of 50 gallons Bordeaux mixture put 2 1b. washin
soda in” an earthenware pot contamng 2 Flllons of water an

bring to the boil. Add 4 1. of powdered resin, a little at a
time, For the first half hour the liquid ix liable to boil over,
go the fire should be a slow one. as the liquid becomes clear
the fire may be made to burn more brightly. The liquid
should be boiled altogether an hour. It bLecomes clear like
coffee decoction, While stirring vigorously slowly add the
resin-soda liquid to the Bordeaux mixture. o

Test.—Rub the blade of a knifa in sand or earth till it is
olished then dip in the mixture for a minute. If the blade
1s unchanged the mixture 1s safe. But if the blade becomes
red, then more lime must be added. till the clean blade is
not stained when dipped afresh in the mixture.

e it
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HORTICULTURE.

Number of rn:;‘!))“- "..é
0.RQ P
2 feet each way ... - .- ‘4.840 ¢
3o . R X
. i ., - e e . : 1742
5 . “ . " 1210
8 . " - 135
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Hedges are used for guarding against trcspm’iﬂ- ‘:roc:ﬂ be
Iateral shade and for ornament. Almost any plant

jon here
used for one or other of these purposes, but mtc‘i{'o?;se ul.
in chiefly directed to such hedges as are agriculturably Jantei
For gardens there are a very great number of hedge P on
India and all atages can he obtained hetween crﬁe rders
trellises on the one hand and rows of nll shrubs an
for ornamental beds.
1. Pithecolobivm dulee—
Korukapili—"Tamil.
Simachintha—"Telugu.

it
This is a leguminons plant well suited for hedges 88

stands any amount of cutting back. Reeds must be "‘Q they
2 or 3rows., When the plants are about 2 feet h'g“ﬁ :oAT
must be topped to make them branch, and during €8¢ hedges
they must be cut back at least twice, (aps in old nches
may be easily filled up by half cutting through tall bra
and laying them down across the gaps.

2, ()Qunlia. Dillenii—The prickly-pear.
Sappaththi Mullu—Tamil,
Nagadali--Telugu,

. . o} one

. An excellent hedge, impenetrable and easily made. ® l}:& o8
dxsadvu.ntage th'at it takes up rather a lot of room. It can
the land on which it grows enriched, however, and crop®
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be grown right up close to it. It is propagated by simply
aying cut pieces on the ground.

3. Balsamodendron Berryi *—

Mullukiluvai—Taml.

. It is possible to get a good hedge by planting cut branches.
ust before the commencement of rains (June or Jul{). To
eep the hedge in good condition it must be cut back occa-

sionally, -

4. Ewphorlbia Tirucalli—The milk hedge.

Tirugukalli — Tamil.

A small tree with round stem and smooth cylindrical
branches. Uscful as a hedge plant because cattle will not
approach it as the milky juice or latex is acrid and irritating.

causes acute pain if it getsinto the eves. Easily propa-
gated by cuttings.

5. Euphorbia Antiquorun -

adurakkalli—Tamil.
This is aléo often used as a hedge plant and is raised from
cuttings,
: 6. Casuarina equisetifolia—
Savukkumaram—Tamil.
Chavukku Manu—Telugu.

These plants form a very handsome hedge as may be seen
on the Marina, Madras Beach. if constantly pruned and
trimmed. Casuarina must be raised from seeds.

7. Adrundo donar--very often forms a thick impenetra-
ble hedge, generally seen round betel gardens. 1t is planted
from stumps. :

8. Saccharuw arundinacewm —

Pekkarumbu-—Tamil.
Verricheruku—Telugu.

This is also a common hedge plant round betel gardens.
Propagated from stumps.

Y. Sexbania grandilora—

Agaththi—Tamil.
Avisi—Telugu.

10, Seshania agyptiaca—

Siththagaththi or karunsembai-—Tamil.

These plants are sometimes used in betel gardens to form
a hedge. Both are raised from sceds,

1. Poinciana elatu.—By planting stumps a good hedge
may be formed. But the shoots must be constantly trimmed
or it will become thin below.

12, Lawsonia alba—Henna.

Maruthani—Tamil.
Gorantaku—Telugu.
* See page 38.
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-l

By sowing seeds or by planting cuttings 8 hfdg:nltm
formed. As with others this must be constantly
13. Acacia furnesiana—
Pee Velan—Tamil.
Kamputumma~ Telugu

|+

and
4. Acacia arabica—Babul.
Karuvelan—-Tamil.
Nallatumma —Telugm, .
Both these Acacias are capable of heing used for M

inter”:
“They must be raised by sowing seeds and cut back at
vals.

15, 4 aw; (uufri«'m’:In mnll other agaves. host
aththalai — Tamil.

Agave plants may be propagated from _suckerﬂ;‘o'ftw
plants form a fine hedge a}tur some time,  Littleor
tion is required after planting.

16. Burassus flubellifer~The Palmyra palm.
!’I,‘a;\nﬂli"’!l“ml“n.
adi—Telugu.

The Palmyra palm &:m be propagated only by “eed,:;uﬂ
sowing the seads in rows these may be nrule to grow a go%
form n hedge.  As they grow very slowly, they form
hedge for a considernble period of time.

2

CocoNtvT GARDENSA.
Fust Coaxt. id-
Thoroughly ripe nuts from trees that have mssedf“:eaglol“t
dle age are c;\r(!fullly colleeted and dried in the shade }?ing~8m
a fortnight. These nuts are then arranged one 10UC1 5 gl
other ina seed-hed with the hutt ends above, cover? ormi
sand, and irrigated every day. The nuts begin 10 gﬁ, or &
nate after about two months, all finish sproating after 6to 8
months, When the seedlings are about 3 feet high or ted in
months old, they are lifted and permanently transplaf thes®
all the southern districts, In the northern districtd and
are transplanted 7 feet apart in a second seed- s ted
3or 4 years after, these are again lifted and mm“,’-e In
femnnently in a field at the mte of H)or ) per ACTS:
he south as many ax 150 per acre are planted. The {he
bogin to bear 8 to 10 years from the date of P‘“"Q.;ngeﬂ"’
nuts, but the full bearing is to be expected after l‘dyfroﬂ
On_an averuge about ) or &) nuts can be expecte i
each tree, and the trees hear for abhout 1K) years Prot
proper care is taken.

In the south, tapping coconus o
18 very common, but in the north it g& ontirely abee
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Root pruning and careful manuring are the secrets of success-
ful coconut cultivation. In the southern districts, coconut
topes are irrigated, but in the north a surface mulch of
fine soil is provided by ploughing immediately after the.
rains. .

West Coast.

Ripe nuts are carefully gathered from the middle-aged
trees in February-March, germinated and planted ‘out after
gix months $o three years, in February-March or J une-July,

;-according as the land is low or high lying. Ten trees per
“ acre is a fair number, but even double t%xe number is not
uncommon in‘eertain parts,

Sandy loams are the best. Along sea-coast and river banks.
they flourish very well. The vield per tree varies from 10 to
100" nuts. The  trees may live long. 75 years or more ;
generally begin to bear fruit in about 12 years increasing in

ield up to 60, It has been observed along salt water river
anks that the trees begin to bear in about 5 years, but die
an earlier death.

They require plenty of sun and water, and respond to-
heavy manuring. They are opened out in June-July and
manured with green leaves and ashes. This operation
facilitates percolation of water and formation and develop-
ment of young roots.

There is nothing else in the West Coast to be compared to
this tree in point of yield and usefulness. every bit of it being’

of great economical) valuey It is therefore rightly calle
« Kalpaka Vriksha,” ie. the tree that gives all the require-

ments of man.
ARECA NUTS,

Ripe nuts are gathered from old trees and seedlings are-
raised from them. When about six months old, they are
transplanted, generally in June-July. Loamy soils at the
bottom of a valley, cool and moist. are _the best fitted, They
grow sigaight and tall. begin to bear in about 10 years and
may live over 80 years, the yield becoming less and less after
middle age. They give three to rix bunches, varying from
50 to 200 nuts each, even more in favourable localities if
properly watered and heavily manured. A rupee per tree is
not an exaggerated %&ure. The nuts are prepared and largely
exported from the West Coast. They are used for chewing
with chunam and betel leaves, with or without tobacco.
They are valuable as a medicine. The stem is much used for
house construction.
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MaNGO GARDENS.

_ The number of plants to the acre varies with the soil.
rich roils where the trees spread well, 20 to 25 are
while on gravelly soils where the growthis ;-:nher stnn
to 50 trees to the acre. The best distance in 40 feet "
rows 30 feet apart, the plants arranged quincuncially. Yor &
36 go to the acre. Grafts are not allowed to .
first three or four years to })rumute mowth. Afw;mm :
average yicld of about Rs. 2 10 3 may be expect <th
tree. e value of the fruit varies considerably mdo :
variety. There are varieties that fetch uﬁ) to Rs. 48
“"The gardens can be considerably improved hy interc "
and growing a pulse crop like horsegram. Gra oy
gardens bear weﬂ for about 5 years when they M
renewed.

]
hé

JACK GARDENS,

The Jack is a tree, which requires plenty Ofn} the
and moist and dewy climate : it 1 rare in parts Ol g
East Coust where the conditions are adverse, but 18 .g
A ecommon tree in the West Const bearing very heavily 1
dewy, cold and mountainous interior villages.

It is always planted mixed with coconut, arecantity ‘:.‘:253
and pepper. serving as u standard for the last-mentt able:
<reeper. Its top shade is very heavy and highly objectiOhSt
to the neighbouring trees. When alone, 20 trees Wit o
ample per acre. Seedlings are raised from well chosen “wd

frou3 young trees, and they (4 to 6 months old) are p]?n',ha
out in well prepared and protected pits at the Cl"se,(;)when‘

South-West Monsoon rains, They should be watere
necessary.

Red lonms with an admixture of gravel are preferi'?‘j‘;
The trees grow slowly. begin to hear in about 12 years, !
long, even over UMY years: flower in ])ccm,,lmr-JauuMYT: .
harvest is completed in Junc-July. They are ~cldom mani
ed, but the garden receives one or two diggings a year.

eld per tree varies considerably from 5 to 200 fruits (

annas to 5 rupees) with age, xoil and locality, Itisa P
mau’s food on t‘\e West Coast.  There are two main variotiés
hard and soft, known as Varikai and Pazhom. The wood 18
one of the best in the world in point of hardness and polish,
with golden yellow colour. It is excellent for all kinds ©
woodwork, particularly for furniture.

worth
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PLANTAIN GARDENS.

[This note refers to the practice which prevaiis in the Cauvery valley.}

The land is leased for three years : pits are dug about 7}
feet apart, and in the month of October, 750 suckers to the
acreare planted. Drains are dug between every alternate
row in both directions, dividing the land up to into a number
of beds. After one month, the field is dug over thoroughly
some six times, i.e., every alternate month. Fencing has to
be attended to, and manure—generally a mixture of cattle
manure and tannery refuse—is applied four months after
- planting. The trenches are deepened, and irrigation attended

go, and the removal of side suckers from May onward, and the
earthing up of the trees is carried out.

Bunches appear in October and November, twelve to
thirteen months after planting, and are collected until
February. Meanwhile, only one new sucker has been left
and the land is dug over, but only twice during the second
year, in February and June : manure is given after the first
digging. The second crop is obtained from October to
February. Towards the end, suckers are not removed, the
object now aimed at being to get plenty of leaves which are
eventually cut and sold in June, when the whole cfopis
removed. A crop of paddy is taken before the land is
handed back to the lessor.

Castarina Tores.

Usually poor sandy soils of upland tracts are put under
casuarina cultivation. Ripe fruits from old trees are
athered in the hot weather, put in earthen pots and kept in
thesun, The fruits burst and the sceds are then carefully
dried and stored. Twelve ounces of sced sown on 10
square feet will supply scedlings sufficient to transplant one
acre. The seed is sprinkled evenly on the surface of the
nursery and covered thinly with ashes and cattle manure.
The plot is then covered with straw, leaves, ete.. and
regularly watered. The sceds sprout in X to 10 davs. Care
should be taken to keep weeds and ants from the nursery,
After three months, the secdlings should be transplanted i
another nursery and they are finally removed for ;hzmting in
the field in 6 or 8 months, i.e.. when thev are Tess than 3 feet
high. 3,000 to 4,000 small pits are dug’ with mamuty in ay
acre 3’ to 44’ apart, kept exposed for a time, and then hand-
watered just before planting. The pits are not manured,
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The plants should he watered almoat daily till ﬂ'::yig
and Swn they can b:l waleredfl’)"c: a }“':‘tek' .
ear, or in exceptional cases, for two .
“he plamminnp should be thinned and a“'r]‘:motrke::l .
removed. leaving 1.4% plants to the acre. bzut Re. 750 %%
ready for cutting in 10 years, and will fetch a rening Yo
1,000 per acre at X annas per tree.  In the !mer‘mnch
the proceeds from the loppings of the side etc. Af®
will defruy all expenses such as h:md-wa(ennq' roots Wik
the plantation is cut, about 5 per cent of “fota are dog;
put forth fresh shootx, and when the dgmd;}“ in oraphe>.
out, a groundnut crop may be rised in tne vutting %
The ratoon plantation will also be ready for i
ooke

10 years, .

)Seedn are collected from ripe fruit of fairly 3‘8:'1'
mixed with axhes and dricd in the shade for abod e
These are then planted in a secd-bed about an ";re
‘When the seedlings are about 6 inches high. l‘htfy hos &
and transplanted in a sccond nursery about 6 mC ing®
Here they are kept for 3 years or cven WOTO oo g o168
about 3 years old are available at Rs, 0 per 100 ta-t0
transplanted 1) to 16 feet apart, or I¥) or 200 plan
acre depending on the nature of the soil.  Plantaing 8% e
gl’“,"‘" to give shade to the young transplants. ing-

gin to bear seven years after permanent tmnﬂ‘)lunll .
mixture of red earth and sheep mannre ix consid ere: am
very good manure. On the borders of the gar ens,
pumelos, citrons are always planted, Alun%) the o

nnels very good pine apples are also grown, Onan avi
each tree gives about 20 fruits worth about Rs. 5. 18 ot

sa.rden itself. The garden gives full produce for ®
years.

Bauvry Toprrsa,

Land intended for babnl topes may be either soWi ot

s ¥ either

h‘ee!imay be allowed to spring ux;)enutlll:ally from se %
eep or goata which have hrowsed over the land.

. possesses a hard coat which unless scratched or POunded
o ey ey oty i raiched € P2

loft to itself. The mltz“mmrv' and the plantation may >

of growth depends upon 'heeawﬂl‘
:iu;d tl;z tg may be mature (4 anything from 16t0 20y
The ; \dze sufficiont 1o ai‘l“m»dg marketable timuwod;
b gll'az]ng onder babul is generall ood, and the
emselves are a valuable anq nnu-itio\yu sood
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BaMB0O TopEs.

(This note embodies the practice at Ayyampet, Tanjore DistricQ
The seeds are sown in the nursery in July-August. One
adras measure of seed, which costs from Re. 1 to Rs. 5, ig
8own in one cent divided into 25 beds. Seeds keep their -
vitality only for one year. Seeds germinate in six or seven
days. “Until then the nursery is shaded. Beds are watered
once a day for a week and are kept free from weeds. Ahout
four months after sowing, i.e., in December-January, the
seedlings are removed and planted in bunches of four plants
at 8 inches apart. Agath; randiflora or Sesbania aculeata is
Sown here and there for sﬁnde. In this condition the seed-
ings remain for about two years. Afterwards they are
removed and planted in padugai lands (in pits) in bunches
containing from four to ten fillers at 8 feet apart. While
lanting ‘the plants are topped from 4 feet to 2} feet high,
eedlings in 100 kulis or 33 cents are sold for Rs. 200. These
are sufficient for planting 4} acres. There ix a class of
Muhammadans (Rowthers) who grow seedlings for sale and
have made this their business. No manure is applied to
" bamboos and no other particular operation is given except
pruning from the third or fourth year. The cost of pruning
will be realized by the sale of loppings, besides etting the
area fenced round. The bamboos will be fit for cutting
from about the fifth ycar after the final planting or about
seven and a half years from the date of sowing the seed. In
some places they are cut when they are about ten years old,
The cutting is done in alternate years and the value of the
ield amounts to Rs. 400 or 500 every other vear or from
fts. 200 to 250 per acre annually. The _bamboos are sorted
into four classes according to different sizes :—

I Class ..« Rs. 40 per 100,
I ., T .
100 . W 20
v 10
Mother branches 2

P4 .

Tt is said that bamboos flower once In sixty vears, when
they all die. Some say that they flower in thirty years,

Pruning.

The proper pruning of trees js often

and the Iioss in timber, foliage and fruit thereby caused jg

very considerable.. The matter recejves very careful latten

tion among horticulturists iy, temperate climates, byt it is
11 .

/

much neglected
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rendered difficult in India because of the rapid 3.'0 ‘
the absence of any true resting period. wken p! :
takes Flaoe Stafed briefly. the object of pmmnlc?l“
give if a good natural shape. whereby all 1ts ‘!"".‘d o
and flowers have fres spacv to grow,and incl :b‘
increase the number of these. An ideal form mus aries
at in each tree, but, as the natural habit of ueesf" e el
mauch, this will differ with the spucies. Compare or w bl
the cork tree (Millinglonia auberosa) of erect. m )
and the low flat-crowned gold mohur with the we' entitt
tamarind. All three of these must be treated l;l
different ways, to obtain the maximum of l“fod o
Beeing that trees are so constantly cut for tuel, _
leaf-manure in South India, a recognition 0 the ~'
. principles of pruning is very important. L.
Pruning for fruit is little understood in Indis. 2%
the commonest methods adopted for increasing f"“
-are root-pruning and shoot-pruning, and one exail
been chosen among Indian fruit trees to show that the by
method can only be arrived at after a careful study oF °g
natural hibit of the plant. The guava isa small treoo!'“ -
‘shrub of very variable shape, but the lowers and frul® o4
borne in very well duﬁne(f);lxwus. A little study w!
that, when a'now shoot appears, the socond, third and
irs of leaves usually bear tlowers in their axils, aBC =
eso are produced nowhere else. If then a tree has bey g
unfruitful numerous new shoots must be produced. -
E:laﬂod Chinese guavas in the Botanic garden at Coimbatorsy
not borne fruit after three years' growth, and two of W=
were taken for experiment,. ?n tho first, a deep tren
dug around and all the roots were cut across; 8
pruning of all its branches was given to the second.
result was very instructive. The root-pruned plant
many of its leaves but produced no new shoots and there "
no flowers. The shoot-pruned plant was covered with burs¥
;:g'e bgg;:r‘:}i‘:lﬂtg woe lof the operation. Many of tg“":
CRIT i orv
were nearly a hundredu?x-uiptilf;o’::‘%_ aftor six months. ¢ :
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SOME COMMON TIMBER TREES.

1. GREWIA TILLEFOLIA, VAHL.

Vernacular.—Sadachi. Thadasu. Unu, Tam.* ; Thadasu,
%a'l.; Thadasal, Kan.; Thana,” Thadda, Tel.: Dhomono,
riya.
abitat.~Throughout the Presidency. ascending to 4,000
feet. .
Deseription.—A moderate sized deciduous tree. Wood
brown, hard, tough, and elastic. Takes a good polish.
‘Weight about 401b.*

Cghief uses.—Boats, masts, oars. ploughs. shoulderpoles,
tool-handles, house posts, door and window frames, furniture,
carts (all parts), excellent for cooper's work. Has some of
the properties of American hickory.

y-products.—Fibre extracted from the bark.

2. AZADIRACHTA INDICA, Juss. (MELIA INDICA, BRANDIS.)

The Margosa or Nim.

Vernacular.—Veppam, Vembu, Tam.: Veppu, Mal.; Betta
Bevan, Kan. ; Yepa, Veppa. Tel. : Limbo, Uriya.

Habitat.--Natural in the dry forests of the Carnatic and
Decean but widely planted especially as an avenue tree.

Description.—A moderate to large sized deciduous tree.
Heartwood red, hard, close—[g)mmed. scented. resembling
mahogany, durable. Weight about 50 Ib.

Chief uses. —House building (all garts except planking)
furniture, carts, axles. yokes, naves and felloes. ship and boat

building, oars, ploughs, 0i]—1ni11s. )
By-products.~—Bark yields a febrifuge. seeds expressed

for o1l, all parts medicinal.

* Note.—The weights of wood given are per cubic foot,
dry. The abbreviations of Vernacular names used are as

. follows :—
Tam. w. = Tamil.
Mal. ... = Malayalam,
Kan. . = Kanarese.
Tel. wo = Telugu.
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3. CEDRELA TooNA, Roxs.

The Red-cedar.

IVcrnurular.I—Sachnnachmhl‘l,l hAﬁlL Tam. ;
Vella-Agil, Mal. ; Noga, Kan. ;: Mahall
Hubg:xl.—-\vcstenl%hnts and low hills of Si’gglem
Description.—A large deciduous tree, woo( ved
soft but even-grained, fragrant and easily V:lOl' Du'ra L
readily, does not split or warp when s_ﬂ\ﬂ('“}'r ‘lb 4
not attacked by white ants,  Weight 30 to 35 1b. ud pweh)‘
Chief uses.~House building (chiefly planking 8 dng-o
excellent for furniture and hoxes, well-construction,
and canoes, oars, yokes, carving.

\

4. CHLOROXYLON sWIETENIA, DC.

The Satin wnd, Klﬂ'ﬁ’
nVerna'(I“nI]nr.I—K:\rum-por:mu. Tam. ; Huragalt, M
Billudu, Tel.: Bheru, Uriya, n

Habitat —Dry forests and low hills of Southern I
not in areaxs of heavy rainfall, . Wooa

Description.— A ‘moderato sized deciduous ""ie; very
light-yellow, hard, close-grained, with a satiny lustre-
durable. Weight 60 1h, iture and

Chief uses—Much exported to Eumre for furni agﬂc“"
cabinet work. Bridge work, wharf-piles, plough&_l carts
taral implements, oil-mills, pestles, carving and turnit i

n!'
(all parts), boats, tool handles, gunstocks, high class panelll

. MANGIFERA INDICA, LINN.

The Manga.

Vernacular.—~Ma-maram, Tam. ; Mava, Mal.: Mawa
Kan. ; Mamidi, Tel. ; Ambo, Uriysa, xten
Habitat.—Indigenous along the Western Ghats, but €
sively cultivated everywhere. < ol
escription. ~ A large evergreen tree. Wood grey. 12
trees sometimes dark-brown, soft. Weight 42 lb. Jin{
Chief uses.—Planking, door and window frames, pack

casos, tea boxes, cheap furniture, dug-outs, well-constructio?
ploughs, yokes, felloes, cooper's wori.
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6. DALBERGIA LATIFOLIA, RoXR.

The Black-wood or Rose-wood,

Vernacular.,~Iti, Tam. ; Iti, Mal. ; Biti, Kan. ; Jittegi,
Tel. ; Siasua, Uriya. A

tHabita!.—’I'hroughout the MaMras Presidency up to 4,000
eet.

Description.—A large deciduous tree. Heartwood dark
pu;})le with black streaks, very strong and durable, sedsons
well without warping or splitting and takes polish well. A
very fine timber. eight about 55 Ib.

Chief wuses.—High class furniture. carts (all parts),
ploughs, well-construction, tool-handles, walking-sticks,
cooper’s work.

7. PTEROCARPUS MARSUPIUM. Roxn.

The Kino tree.

Vernacular.—Venge, Tam. ; Venge, Mal. ; Honne, Kan. ;
Yegl'.i[, Yegise, Tel. ; Piasal, Uriya.

abitat.—Throughout the Madras Presidency except in
wet evergreen forests, up to 4,000 feet.

Description.~A large deciduous tree. Heartwood yel-
lowish-brown with darker streaks. very hard, durable, seasons
well and takes a fine polish. The heart wood stains yellow
when damp.  Weight about 55 Ib.

Chief uses.—Posts, beams, door and window frames, fur-
niture, agricultural imElements, carts (all parts), boat-build-
ng, cars, cooper's work. .

By-products.—Yields gum kino.

8. HARDWICKIA BINATA. Roxg,

Vernacular.—Acha, Tam. ; Kamra, Kan.: Yepi, Tel.

Habitat.—Dry forests of Southern India, up to 3,000 feet.

Description.—A large deciduous tree. Heartwood dark
red or purplish, streaked with black, extremely hard, close
and cross-grained, very durable, does not warp. but apt to
split. Weight about 821b.

Chief uses—House and bridge posts, beams and rafters,
carts (all parts), ploughs, clod-crushers, vessels for sowing
seeds, hand-looms, well-construction, carving, turning an
ornamental work, bearings for machinery, oars.

By-products.—-The bark yields a useful fibre.
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9, TAMARINDUS INDICA, LINN.

The Tamarind.

oy reutar—Pali, Tm. ; Pl Mal.; Hunsse,
inta, Tel. ; Koya, Tentuli, Criya. . he.
Habital.—l)ou)btfnlly im\igcngus in India, but e"ery"‘"
grown. sl
Description.-— A large evergreen tree, MPW“"d ]ello
white, sometimes with red streaks. heartwood sm! 'gﬂlﬂu
only in old trees, very durable and difficult to work. i
sapwood 62 1b,, heartwond %0 1h, mo!
Chief urex.—Qil and sugar-millx, rice-pm'mdel'!‘-h‘mso
estles, ploughs, mallets, tool-handles, furniture. de P
mg::). well-construction, cooper’s work. tent-pegh: 8 b
of boats, carts, shafts, axles and naves.

Kan

10. XYLIA boLabkirorMis, BENTH.

#
[l‘unl"mll]. i
Vernacular.—Trul, Tam.; Trul, Mal.: Jambe. &

Kondatangedu, Tel. : Tungauni, Uriya. ) i
Habital.—Eastern and Western  Ghats 10 sem! 5

forests. (oo amall

Dencription.— A large deciduous tree, rem‘“"“;g:d &
poor zgiln. H;‘;rtwuod reddish-brown, extremely ' ﬂj
grained, very durable. Weight 60 1b.

Chief uses.—House building (chiefly posts, be:m.g]eﬁf
scantlings), bridge-construction, piles, telegraph posts. keyh
ers, rallway waggou construction, tcnbp«ﬁ“v "“lwaylo V
well-construction, boats, dug-outs, carts (all parta I P
harrow-teeth, yokes. oil-presses. shingles, tool-handies:

11, Acacta aranica, WiLLD.
The Babul tree.

Vernacular.—Karu-velam, Tam. ; Karu-velam. Mal.: J.Hf
Kan. ; Nalla-tumma, Tel. ; Babulo, Uriya. di&w

Habitat.—Probably not indigenous in Southern In a8
abundantly cultivated and self-sown in tank beds. on

ong channels and other similar situations where

alluvial spll_and water not far from the surface. ;g tars”
. Description.— A moderate sized tree, heartwood '"".e.klu
mg reddish-brown on exposure, mottled with dark ®

d, very durable. Weight 54 Ih.
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Chief uses.—House buildings (posts, beams, rafters, -door
and window frames), carts (all parts), solid wheels, boat-build-
ing, oars, su, and oil-presses, rice-pounders, ploughs,
harrows, clod-crushers, Persian wheels, well curbs, tool-
handles, cooper’s work, carving and turning, the best wood
for tent-pegs. Excellent fuel.

By-products.—Bark yields tannin and a dye. the pods are
used as fodder, the resin yields a fair gum.

12. ALBizziA LEBBEK, BENTH.

The Indian Walnut.

Vernacular.—Vage, Sele-unjal. Tam.: Vage. Vel-vage,
Mal. ; Bengha, Bage, Kan.; Dirisanam, Tel. ; Sirisa, Uriya,

Halbitat.—Throughout Southern India in the drier parts,
often planted.

Description.—A large deciduous tree. Heartwood dark-
brown streaked with lighter or darker streaks, hard, fairly
g(l)lrﬁ)ble’ seasons, works and polishes well. Weight 47 to

Chief uses.—A handsome furniture wood, house building
(chiefly posts and beams). plougks, rollers, oil-mills, sugarcane
crushers, yokes, well-curbs, boats, carts (all parts), cooper's
work and turnery.

13. TERMINALIA TOMENTOsA, W.&A.

Vernacular.—Karumarudu, Tam.: Karimaridu, Mal. ;
Karimadi, Kan. ; Nellamaddi, Tel. : Sahajo, Uriya.

Habitat.—Throughout the Presidency up to 4,000 feet
but not in evergreen forests.

Description.—A large deciduous tree. Heartwood dark-
brown with streaks of dark colour, hard and apt to split in
seasoning. Weight 67 lb.

Chief uses.—House building (all parts). rough furniture,
oil-milly, rice-pounders, ploughs, harrows, vokes, shafts and
axles of carts, boat and ship-building.

By-products.—Bark is used for tanning and dvei
especially fishing nets). g and dyeing
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14. ANOGEISSUS LATIFOLIA, WALL.

Vernacular.—Velnage, Vekkali, Tam. : Vella-nags. Mal-. .

Dinduga, Kan. ; Chiruman, Tel. ; Dhau, Uriya.

very tough, but splits in seasoning.  Weight 62 1b. of carts
Chief uses.—Poles and rafters, :)xlt-s and “h“"“e nts, ice”
yokes, naves, ploughs and other agricultural lmple'?:‘ .wheels:
pounders, mortars, tool-handles, tent-pegy, spimm r% o
shoulder-poles, furniture, boat-building and mine prop

15. EvGENIA JaMBoLaNa, Las.

The Black Plum.

.. . Nersle:
Vernacular.—Naga Naval, Tam.; Navil, Mal. ;
Kan. ; Naredu, Tel. : Jambo, Uriya. s 00 feets
Habitat.—~Throughout the Prc&idlcncy up to b
chiefly along streams, often cultivated. . g
Descrif:fiou. —A large evergreen tree. Wood reddish grf‘vo

moderately hard, fairly durable. asts well under water.

distinct heartwood. Weight 4% 1b, o and

Chief usex.—House building (chiefly posts. be,ﬂ::‘gric“‘-
rafters), carts (all parts), boat-huilding, oars. m:\sr? o8 ture.
tural implements, rice-mortars, well curbs, common
carving and turning.

By-products,—The fruit ix edible.

16. Anixa corpironia, Hook. ¥

. bs,
Vernacular.—Manjakadambe,  Tam. : }\‘Iil“l“‘i‘i‘(}ﬁ)ﬂdo,
Mal. ; Kadamba, Kan.; Rudrabataganapu, Tel. i He
Uriya.

sidenc
Habitat.—Deciduous forests throughout the Presidency
up to about 3,000 feet.

L . . iabs
Description— A large deciduons  tree. wood yellow

moderately hard, even-grained, seasons well, but apt to W
and crack. No heartwood. Weight 45 1b.

Chief uses.—Building (posts but chiefly planking) dug-outs:

packing cases, light furniture, agricultural implements, yokes
shingles, carving and turning. :

Habitat.—Dry deciduous forests throughout the Pre
dency up to 5000 feet.

. at |
Description.— A large deciduons tree, often 8.‘“"‘°gmoo¢~ ‘

igher elevations, sapwood grey, hard, "h"'f"g",eryhgrd.

Heartwood small and irregular, pur&hsh-brm\n.
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17. TECTONA GRANDIS, LINX, F.
The Teak tree.

Vernacular.—Tekku, Tam. : Tekku. Mal. : Tega, Kan.
Teku, Tel. ; Saguvani, Uriya

Hagbitat.—Hilly tracts of Grdavari, Kurnool, Cudda
Mysore, Coorg,

alabar, the Nilgiris. Coimbatore, Madura,
Tinnevelly, Travancore and Cochin,

inti ; -golden
» Description.—A e deciduous tree, wood dark-golden,
yellow wlheu fresh.l?ur‘;'ning durk-brown with age. hard ﬂl;d
very durable, rarely attacked by white ants. pro ably due to
the large amount of oil it contains. Does not warp or crack.
One of the finest known timbers. Weight 45 1b. .

Ohief uses.—House building (all m bridge-work, ship-
building, furniture, gloughs. yokes, wa, carta (all parts),
railway sleepers, railway carriages, casks, well-construction,
looms, spinuing wheels, etec.

18, Fievs BENGALENsIs, Lixy,
The Buanyan tree.

Vernacular. —Aln. Tam.: Pertw-ala, Mal.: Ala. Goli,
Kan. ; Marri, Tel.: Bori. Uriva.
Habitat.—Probably not indigenaus in the Madras Presi.
denB', but widely planted especially as an v enue tree.
e

seription.— A large shady tree, throwing down numerous
@rial roots from the branches.  Woad prev. moderately hard,
not durable bat lasts well under water. Wood of the mrial
Toots stronger thun that of hranchies,  Weight 3 th.
hief wrex.—Door panels, boxex. cheap furniture, well
curbs, pestles, the wood of the amial roots is used for tent-
poles, cart-yokes, and shafts and shoulder poles,

19 ARTOCARFUS INTEGHIFOLIA, Lina, F,

The Jack tree.

Pa%:igﬁziﬁigﬁ‘g%‘;ﬁ. ‘:lel;ila\-u. Mal. .flzuu, Kan. ;
TR U e,
{81}(‘;\7, rkening on exposure. Mo:l‘:r;\tc‘lgj‘rl‘\::l(.’d \{'Tuﬁhht
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Ohief uses.—House building, boats, masts, O&r%
(yokes, naves, spokes and fel oesz‘ rice-pounders, 000
work. well-construction, furniture, boxes and turnery.

By-products.~Yields the well known jack frait.

20. BoRAS3US FLARELLIFER, LINN.
The Palmyra Palm or Toddy Palm.

e
Vernacular.—Pane. Tam. : Pana, Mal. ; Pani, T
Kan. ; Tadi, Tel. ; Talo, Uriya. dﬂ‘
Habitat.—Not indigenous in India. but cultivated an ;
wild throughout the Madras Presidency. ‘n‘
Description.— A large erect palm. Waood light'bmwhﬂ‘a
soft inside, outside ﬁnck and handsomely streaked
atrong, very durable under water.

Chief uzes.— Posts and rafters, water-pipes and gut
troughs, dug-outs, well-construction, turnery, buckets:

By-products.~The sap is tapped for toddy and. J 8{2

he leaves are used for thutch.p \r:reubrellus, mats, fans, »
sandals, buckets, haxket work, writing tablets, e“;ushe"
Pulp of the fruit is edible. The fibres are used for b
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STATISTICS.
T ABLE SHOWING THE AGRICULTURAL POSITION OF THE
DISTRICTS OF THE MADRAS PRESIDENCY.
| = S G e e
;. 1 EE 2 g |Sn
L g | T3 s | FL B4
District. = i = 3 ::’o SHEM
E 5= zf | 5% 3.3
Fc ;: 5 E 5] ‘ <2-: ;.D 8
i
AC'RES, ACRES, ' ACRES. ‘ACRES.'ACRES
Ganjim DAGRUTG 1 THOTO2 2112352 469 | 576
Vizagapatam. 11,022,477 © 2237348 27470165 904 | 526
Gaoadavari 3O980,608 F 1000020 1 1281346 1 874 474
Kistna 3,780,254 1+ 1839455 | 212002 1 771 800
Guntiir 36TO6RT | 2132701 | 2420858 | 7-38 [16°30-
Nellore 5103053 | 1427.154 | 1573127 ; 780 (1252
Kurnool M5B U365 | 2068235 | 2138104 1 10-13 2288
Bellary 3,757,734 | 2441203 | 2475677 | 1468 2166
Anantapur . | 4299968 | 1958923+ 2053906 1171 | 15-88
Cuddapuh .. | 3771068 | 1006230 | 1197584 | 4-99 130
Chittoor ... | 3631782 | 679.720 1 795883 | 480 | 560
North Arcot. | 3,148.915H | 1,163,636 | 1366700 | 414 { 522
Chingleput ... | 1,965,354 750,044 918,388 i 418 | 516
Madras ... 17.210
South Arcot.| 2693224 | 1401219 | 1563303 [ 361 | 5-81
Salem 4,031,872 | 1,626,813 1.728%21 | 651 | 1262
Coimbatore. . | 4,603,677 | 2,033,632 J 2310221 | 969 | 1160
Trichinopoly. | 3,862,522 | LGIKTIS ' 1811606 1 563 | 7-57
Tanjore 2,385,267 | 1,340,136 3K, 480 1 663
Madura 3,146 860 | 1462226 580 707
Ramnad 3,087,731 | 1.396,682 476 | 993
Tinnevelly ... | 2,768,704 1.373.493 540 761
Nilgiris U46.061 69,437 7 20-00 115°33
Malabar 8708410 | 1,316.751 1.57%645 | 643 (3816
Anjengo 375 335 335
South Canara.; 2,673,421 21,026 21254 ) 828 ) 315
Total for the (92,037,141 134,605,853 34,119,874
Presidency.
|
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TABLE SHOWING THE AVERAGE RAINFAL

STATISTICS

i

Lorﬂlij}

DISTRICTS OF THE Mabras PRESIDENCY. ki
— e —-—A-V—! '_. E h‘ : »
SRS N 1
5 < 2§ % g
'rE % Ea E?
District. =S B - 3% % .E
Y Vo
188 2 S 132
i #3 5 22 S£E. g
- T— S T 2§
; 5"% =*#. :;'1 < ‘——L
Ganjam * .| 174 257 1047 45%%
Viragapatam * | 142 270 1099 | 4%
Gadavari * ... | 245 wir o t079| 39 98’
Kistna * (FRO) 2440 0 906 36-60
guﬁmr . ron 1853 10",2 gl.w
ellore * 136 a1 202
Kurnool * u-_'w: :—}-,‘3 - TR 2576
Bellary * 033 142 550 22%
Annmapur + 0, 1290} #-ul 22‘68
uddapah t+ .. | 051 1446 1041 &
North Arcot t... | 0u; 17405 1 1501 3798
C‘“"g‘eput * el 195 1650 240 45".}.
Arcott.. | 14 1o | 2245 | 4850
Coxmbatore LI ‘I::: L 1IR g%
Trichino ly 70 eas Hrsl "':'494 2229
poly I 1074 | 142w 32
Maore L2 250 | on0n M3
Ramnad © i b w7 30T
Tmne\elly | i-;‘,',: Doy 1677 §7325
he Nllgms} 339 307 17:06 2
py 3475 14-82 66
Malabar * 134 i
: 11 49 w3 3, 11669
South r e 1463
Chlttog-anm 0421 7467 25500 qp72 ! 14589
0891 318 1ym7| 13w7; 9281
‘ R B

* Pre d f
onding oo ¢ from the rainfall statistice for forty yoars

P d
+ I erepare 909!:‘0::: the annual rainfall table of the Madras
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TABLE SHOWING THE NORMAL PRICER OF FOOD GRAINS

PER IMPERIAL MAUND (82 LB) DURING THE AGRICUL-
TURAL YEAR 1910-11,

T
Group. District. "'5 . E f 3
=z = T 10
Rs ,\.'Rs. ALK A.]RS. A.
[ | Ganjim .., 3171 12] ..
. i | Vizagapatam 3 5112 110
Circars ...{ | Godavari ... 3511121114 .
| 1| Kistna 3461132 4] ..
{ { Guntar 3 5] . 2 012 2
f Iéulrl'nool 3100 . {11212 4
. ellary 4 0 .. 114
Deccan 4, Anantapur 3101110(114(2 ¢
{ [ Cuddapah.., Jwirzi2 0/2 6
{ Nellmie 3111142012 2
arnatie o | Chingleput 312 4| |,
Carnatic. <, Madras ... 4 072 4 .
{1 South Arcot 35,2 0 2 ¢
( Chittoor ... 31 T 2 2
North Arcot ORI
Central ... Salem 3011412 212
Coimbatore 31012 02 219 2
Trichinopoly 310 2 012 212 ¢
{ %m‘)ijore 3 5 ; 113 .
Madura 3102 g2 42 4
South 4, Ramnid_ ... 310:2 2|2 6|2 ¢
( | Tinnevelly 310 2 212 4191
|
Malabar ... 310! .
West .. { South Canara 35 ; .
. i
Hill The Nilgiris 1+ 721
!
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STATISTICS
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A
Abortion (cattle), 117
Do. (sheep), 127

Acacta arabica, 166
Acacia farnesiana, 156
Adina cordifolia, 168
A%thi. 155 _
0. —-Insect Pests of, 152

Aguve, 76
Agave americana, 76, 156
Agave sisalana, 76
Agave Vera Cruz, 76
2ge o{ cﬁttle. {%

Re of sheep,
Albizzia lebbek, 167
Allium cepa, T7
Alteratives and tonics (recipes),

128
Amaranthus Gangeticus, 70
Amorphophallus campanulatus, 68
Angsthetics, 129
Anantapur—Weights
wures of, 3

Angular measure, 15
Anogeissus larifulia.A 188
Anthelmintics (recipes), 198
Antiparasitics (recipes), 129
Antipyretics (recipes), 120
Antiseptics (recipes), 130
Anthrax (cattle), 109

Do. (sheep), 123
Aphtha (sheep), 125
Arachis hypogea, 72
Arasanikai, 66
Arecanuts, 157
Arrowroot, 89
Artocarpus integrifolia, 169
Arundo donax., 155
Ashes,
Astringents (recipes), 131
Average yield of principal crops,

Azadirachia indica, 163

and mea-

B
Babul, 156, 160, 166
Balsamodendron Berryi, 155
Bamboo topes, 161
Banian tree, 169
Batavian orange gardens, 160

Bellary—Weights and measures of.

Bengal gram, 60

Betel, 82

Bimlipatam jute, 75
Bishop's weed, 80

Black gram, 63

Black plum, 168

Bluck water, 113
Black-quarter, 110
Black-wood, 165

Bloody flux (sheep), 125
Bone manures, 47
Borassus flabellifer, 158, 170
Bordeaux mixture, 152
Brassica juncea, 80
Breeding (cattle), 99—101
Brl-eﬁding and rearing (sheep), 120,

Bricks, 26
Brinjal, 85
Do. —Insect pests of, 151

Bronchitis (cattle), 112

Do.  (sheep), 124
Buffalo’s milk—Analysis of, 145
Buildingx, 28
Bundling seedlings, 38
Butter—Analysis of, 14611
Buttermilk-—Analysis of, 145

[

Cajanusg indicus, 61

Cakes-—Analyses of, 48

Calves—-Feeding, 93

Calving table, 105

Cambodia conog. KG

Canarese months correspondij
with English months, mgc' e

Cancer, 106

Canex, wrapping, 40

Cannabis sativa, 83

Cm;ng_mom—“’eights and measure
of, ¢

Capsicum annuum, 77

Cardamom, §2

Cardials (recipes), 132

Carting. 34

Carthamus tinctorius, 73-74

Carts—Druught of, 33

Carum copticum, 80

Cassia angustifolia, 83
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Castor, 71
Castor cake—Analysis of, 48
Castor—Insect pests of, 151
Casuarina equisetitolia, 156, 100
Catarrh (sheep), 124
Cattle manure, 48
Cattle (rearing), 101
Cedrela tama, 164
Cephalandra indica, 70
Chadurakkalli, 155
Chafling, 35
Chayroot, 85
Chillies, 77
illien, picking, 42
Chirakkal taluk-- -Weights
meansures, 7
Chloroxylon xwietenia, 164
Choking, 111
Cholam, &3
Chowk maram, 155
Clcer arietinum, 80
Oitrullus rulgaris, &7
Clearing land, 34
Clod crusher, 34
Cluster bean, 85
Coconut gardens, 134, 157
Coconuts, picking, 42
Collyrin (recipen), 132
Colocasia antiquorum, éx
Colostrumi Analy«is of, 141
Common millet, ?
Concrete, 24
Condiments and ®Dices, 77
Conjunctivitix, 115
Contagious foot rot (~heepn, 124
Contract Labour by, 41
Conversion factor, 18
Corinnder, T4
Coriandrum xativum, 59
Cont of feeding n Pair of cattle per
Cont of feed
of feeding cows per
95-08 !

and

annum,

Cost of Pumping water. 0
Cotton, 74
Ootton ginning, 34—4)
Cotton— Inseet pests of, 131
Cotton, picking. 41
Cotton atalke, removing, {1
OW gram, 4
Cow pea, 64
Cow pox, 10w
Cow's milk— Analysis of, 145
CreamfAnuly-'iu of, 145
Cropping of  districts- Tuble
showing, 176
otolaria Juncea, 76

W- ing, 34~ 4]
Cucumber, 05
Cucumis Melo, 64

umits satfvus, 08

INDEX

Cucurbita maxima, 65
Cucurbita moachata, 88
Cucurbita Pepo, 68
Cultivating. M
Cumbu, 5
Crainun ¢
Cununin, 3
Cure g angustifolia, 8
Curcuma longa, 78
Cyamoysis proralivider, 65

Dairying  Useful data, 148-147
Dairy. equipment of, 148
Dalberqia latifolia, 168
Deccun hemp, 75
Demulcents (recipes), 133
Dentition (eattier, 108
Do.  sheep, 121
Dew gram, 64
Dinrrhoea icattle), 112
Do, tenives), 118
Do, t<heep), 125
Dige=tive co-eficients, 4
Digging cune stubbles, 41

‘/ minum, 9

Do, hariali, 41

Do, welle, H

Do wet land, 34
Do.  with mamuti, 41

Dicinfectants, 132

Iheinfection, 139 .

Irureticw irecipes), 133

Dolichos biflorux, 81

Dolichios Lahlab, 62

Downfall of the udder. 118

Drilling, 35 )

Drugs and narcoties, K2

Dryuge of stored grains, 88

Duty of water, 31

Dy, 15

Dy-entery tenttle, 12
Do. t<heepy, 125

Eebolies-parturients (recipes), 188
Elettaria cavdanomnm, 82
FElephant yum, 63
Eileusine coracana,
Do. - Insect
of, l;\(i
Emollients, 133 en
Ernad taluk  Weights and m
sures of, 7
Eugenia jambolana, 188
Euphortva antiquorum, 155
Enphorhia tivruealli, 158
Expectorants (recipes), 133
Extracting fibre, 4
Eye washes (recipes), 132

pestf



INDEX

Febrituges (recipes), 129
Feeding, cont of, 84 - 98
eeding live-stock (see also Foods !
.and feeding), 102 '
Feeding xhee . 121
‘enugreek, §
ever, simple, 106
ibres, 74
ibre extracting, 35
Fleus Bengalensiz, 160
ield bean, 62
Filaria lachrymaltis, 115
ish guano, 48
ish manure, 45
1e5 (xheep), 127
"00dx and feeding, 86— 9n .
Foot-ind-mouth disease— Cattle, 107
--Sheep, 123

2

. 0.

Foot rot, 124

Foul, 114
racture of the horn, 116

¢ |

Gudfly (sheep), 127 f‘

Ganjum—Weights and meusures |

of, 4

Garget (cattle, 118 |

0. (sheep), 138

Gnrizles (recipes), 182

Garlic, 78 ‘

Gestation—DPeriods of, 137
Gingelly, 71 R
Do. * —Insect pests of, 151
Ginger, 81
Gonts' milk—Analysis of, 146
avari—Weights and measures
of. 5
Gorsypium, 74, 75
Gourds—Insect pests of, 151
Grapes--Insect pests of, 152
Green manures, 50
Green gram, 63
Srewia tiliafolia, 163
Grinding, 36
Groundnut, 72 o
Groundnut cake-—Analysis of, 48
Groundnut-—Inrect pests of, 151
Groundnut lifting, 36
Guano (fish), 48
Guinea grass, 70
Ruizotia abyssinica, 73
Guntaka working, 35

H
Hemorrhagic septicemia, 10x
Hardwickia binata, 165
Harrowing, 36
Harvesting (Bengal fram), 36
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Harvesting (cumbu), 36
Do. (groundnut), 36
Do. (paddy). 36

Hedge plants, 154

Henna, 153

Hepatitis, 112

Hibixcus cannabinux, 75

Hibiscus exculentus, 67

Horee gram, 61

Horse power, 2%

Horticulture, 154

Hoven (sheepy, 123

Hurdle - Rate for, 41

Husking, 37

Hydrophobiu (sheep ), 124

Impaction of the rumen, 111

Implements--Draught of, 33

Incubation of poultry, 137

Indiun corn, %

Indian hemp, n3

Indian walnut, 167

Indigo, 85 _

Indigufera tinctoria, 55

In]ﬂnmmntion of the lungs (sheep),
o4

ln]ﬂ;ummmion of the udder (cattle),

"

Inlﬂnmmmion of the udder (sheep),
N

Insect pests, 149
Instruments— Veterinary, 136
Inter-culturing, 37

Inversion of the womb, 117
Iyomnaa Batatas, 67

Italiun millet, 57

Ironwood. 166

Irritantx (recipes), 134

Irul, 166

J
Jack tree, 15x 16y

K
Kainit, 47
Kambu, 55
Kaththalai, 156
Karamani, 64
Karumarudu, 167
Karanai-kizhangu, 69
Karum porasu. 164
Karun~embui, 155
Karuvelam. 156
Kino tree, 165
Kiraithandu, Jo
Kodo millet, 5u
Korukupili, 154
Kovai, jo
Kudiraival;, 55
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L

Labour, 34
Ladies” fingers, o7
lambing table. 1’2
Laminitis, 114
weonia alba, 155
Green, 50

Levelling : Methuds of, 38
Lite of antmals, 130

me, 8, H
Linseed. 33
Linug usstotisamam, 73
Livewtock, e
Liver rot, 12%
Loam, 43
Local weights und meweures, 3 1
Lockfaw cahiees, 108
Lousinews (cattles, 114

tsheep, 127

Lucerne, 70
Luxation, J1¢

-
Mnchiner{. 2N
Madurn  Weights and  measunes
of, 8
Maize, 10
Do, —In«ect pest of, 150

Malabar - Walluvanad taluk,
weights and menstune of, ¢
Malayalam months corresponding

with English mmonths Last of,
N2

Mammitin, 118
Mn‘nﬂlom Weights and mensuns
of,

Mange, 114
Mangifera indica, 159, 184
Mango, 164, 14

.~ Insect pest of, 152
Manihot wutilissima, a8
Manjakadambe, 168
Manures— Nitrogenous, 44

Do. Phoxphatic, 47
Manure spreading. 39
Manurial factory, 53

Do. values, 52

Mu]r)mm—grt;en. 50

0, nit prices of, 51, 52
Margowa. 183 5
Maruthani, 155
Measures, 1 3 i

0. - Local,
Medicago xativa, 70
Melia indica, 163
Melons, 68

Do. ~—Insect pests of, 151
Mensuration and Surveying, 17

Metal, road,
Metrical weightx and measures, 15

INDEX

Mhote—Work of. 3% ¢

Milk ~Anal
Milk fever. 1&55 .
Milk haﬁ:g‘ own, 144

Milk yie
Ml refuse, 49 18 of. ]%

s 1 pos
gl!:})l:mh Rock forming-
anmm‘-“"
Mislocntion. 118 .
Mixing manures.

Moriar, 26 %

Mullukiluva, 1
Mustand, N0 N

Ny, 168 .
Navel L s

Nephnns, 113
.\'u‘:;( "'"";‘12‘“’"'“ L]
Niger seed, 4 o
Night sotl, 51
.\':ﬁzm:‘ - Weights and Mﬂ““‘
-
Nim, 143

North Arcol—
wlifes of,

me”
Weights snd ;

[ 4
Oestrum, lil-(
Oil ~eeds, 7
Oldenlandia winbellatad, a5
Omum,

Onions, 77 _
Oyantia Dillents, 1M

Oryza Sutiva, M

| 4

Paddy, 54 . 1
Paddy : Harvesting. 4{ 149
}’u;hly Insect pests of,
Pulms 0, -
Patmyr palm, 156 -170.
Panicwm crusgalli, 53

Do, frumentaceum. B3

Do.  maximum, 70
Do, miliacenm, 5
Do, miliare, 57

Parn (of limey, 20

Puralyuis, 115

Parnsites, 140

Parturient apoplexy, 115

Paxpalum :n'roh}:'ula!um. L

Pasturage fees, 88

Pati mannu. 50

Pee velan, 156

Pekkarumbuy, 155

Penning cattle, 41
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