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SUGARCANE VARIETIES OF THE BQMBAY
PRESIDENCY, INDIA. = 7

In taking up the task ol the improvement of any crop,
it is highly desirable, if not absolntely necessary, that a care-
fal survey be made of the varietics of that crop that are being
arown within the area where the work is to be done.  With
this object the writer began the collection of materials for
sucht a survey of the varicties of sugarcane that arve found
growing within the Presidency of Bombay, India. Both
district and agricaltnral officers of the tracts where cane is
known to be grown were asked to send samples of the local
canes to the Sugarcane Kxperimental Station at Manjri,
Poona. A hasty preliminary study was made of these and
they were classified into thick and thin canes and also by
colour. They were then planted in small plots in order to
secure material for more detailed study. Several of the
varieties did not make normal growth nnder the conditions
existing at this stibion so that the study of these had to be
supplemented by field observations in the localities from which
they came.

Associated with the work in this line, were the trials
made of a few varicties of cancs obtained from other parts of
Tndia and also froin other caue growing countries iu order to
find if any of thase would prove more usefal under the condi-
tions of the presidency than the local varieties. This work
has already yiclded usefal results A few of these varieties
shat gave promising results in the preliminary trials were
given out to cultivators and are being grown by them. In
such cases where the varietics show signs of being perinanent-
ly established they havesbeen included in the list of Bombay
cancs.

This work has been delayed by various causes till at the
moment of leaving the country it was thought that the
-esults as far as available, even though incomplete, should be
yat into a form that would be useful to future workers, It
vas not finished at the time of sailing and was taken to
\merica for completion.

All over the sugarcane growing world the classification
f cane varietics is in a somewhat chaotic condition. In thig
aspect India is not different from other countiies. Variety

ames for different sugarcanes appear in quite early literature
he earliest of which is perhaps that of F. Batuta in the,)
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\\ fourteengh déntury.  Noel Deorr in his labest edition of “The
J
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gives a fairly complete bibliography ()‘[ th liter-
ferences to cane varieties.  However, ne has not
to fully straighten ont the tangle of sygnnyn:xs that
A7t with in these references,  Barber and \};11!;1L\';1‘.L111:1:1
“in Tndia, Jeswiet in Java and Faweett in Argenting hive all
made studies with a view of reducing the (3:’»11_&131()11 in
nomenclature found everywhere and of establishing some
standards of deseription by means of which she varteties can
be identified. Carclessness in the use of the names of the
raricties and their synonywms is to blame _for some of the
confusion.  In other cases the trouble has arisen f.m‘u mixing
the varieties in the field. It may happen thab a ficld suppos-
ed to be planted with a given variety may have as :Ll'n‘uxft‘nn-
perhaps ten per ceat. of another kmt'l. [f sebs are ta %@‘u mlm‘
this ixture fora fresh planting, it may chance that the

3eCOor v(léﬁeky ¥y increase its proportion until hzf:dl_)ifi 1th
(1€ \ : ‘

predqmir.gges but ys still known by the name of the lgs

variely. w140 this I have seen several btimes in India.

Anothdx confusion is the giving of names to inbro-
duced varit of the places from which ?he_y have l)esu‘
imported, At Manjri the well known cane, (nsz.ufbgeruqu\ Ls
found growing under the name of ‘Rod ]\l%?.l{r‘ltll.ls. . 1‘nu,
there are several red canes grown in Mauritius it leads to
confusion to speak of any one of them as Red M:Lurltms‘
Tispecinlly is this the case since more than one of Lh(s( !}:Ls
been brought to India. Another cane found at M;m{rl S ,:L\yl()ll‘
under the name of J 33, was pronounced by Dr. Barbor ‘:L.Z
wrongly labelled, though he was unable to ul('zntlfy 1t 1:\\5’1]
gave promise of being usefal in certain trachs of the presi eney
and was available for a limited distribution it was given the
farmn name of Manjav. It now appears to be B376. In the
Tots of cane received from sugarcane experiment stations in
India three distinet canes were labelled Ashy szu*x’mus.
These instances clearly indicate that all workers in canc
should take the greatest care in getting the correcy niunes
and keeping the varieties correctly labelled.

Tu wxonomic work with sugarcane, one is fargely res
tricted to the use of vegetative characters as many Vzm}‘letlcf
do not flower. The indefinitencss and carelossness in the
use of descriptive terms by some of the carly writers on th
subject had made it no casy task to identify correctly th
varieties to which they refer.

3
) The scheme of description used in this paper is not
*original but is an adaptation of that used by Dr. Barber.
Detailed measurements except in a few cases have not been
possible on any considerable scale.  Sugarcane varies so
greatly in size, owing to the ellcet of climate, soil and method
of cultivation, that tho value of such measurements is not
very great for purposes of indentification.  The relative terins
that are used herein will, it is hoped, be all that is necessary in
this connection.

Golour of canes like their size is subject to wide varia-
tions due fo various causes. This character is also lessened
in value owing to the vagueness of the terms usually employ-
ed in describing it. Several shades of green and yellow
oceur i the same stool among those varicties spoken of as
white, green or yellow and the dark coloured varieties vary
from a light claret to a dark red almost black. In spite of
this there axe characteristic shades of each variety that arve of
great use to the practical observer in distinguishing them.

The eye bud is a character that has been proposed as
uscful for identification.  Cousiderable caution is nccessary
in its use, owing to the variation that it undergoes in the
stages of its development.  Only dormant buds are of use for
taxonomic purposes such as are usually found at the lower
nodes or in the very upper nodes. IFor terms used in this
paper in bud description see Fig. 1 (page 27).

The shape of the internodes, the characters found about
the node and those at the throat of the leaves have been
found to he of the most help in cane description. 'Tho
milorescence has not been considered in this paper except to
note the freedom and extent to which the varietics arrow.,

The Scheme adopted for description is given below ;—

I. The Whole Cane.
A.  Habit of growth:
1. crect; 2. spreading; 3. inclining; . reclining,
B, Height:
1. tull, cight feet and over; 2. mediun, six to
cight feet; 3. short, under six feet.
C. Thickness:
1. thick, over one inch in aver
2. mediam, from three-fourths to one inch

m diameter; 3. thin, under three-fourths of
an inch in diameter,

age diateter;



D. Colour: !
in general terms 1.green, yellow or white;
2. striped or varicgated; 3. ved, purple or
blacl.
E. Flowering habits: .
whethar it arrows or not and age ab arrowing.
F. Tillering habits
extent.
(. Number of months required for ripening.
H. Characteristic markings.
I1.  The Several Parts.
A, Stem or cane:
(@) General mauner of growth: 1. sbraight;
2. riguag.
(0y Number of joints or internodes: (approxi-
mafely.)
(¢) Length of stripped cane: (approximately.)
(dy Node or joint.
1. Rings:

growth ring, distinetuess, width and colour-

root ring, number and wrrangement of dots.

.:‘X‘)k‘ . o

leaf scar, prowinence, thickness and
amount of recurvature bencath the hud.

* ¥k . . . .

wax ring, amount of constriction, thick-
uess of wax and colour beneath.

4. Hye bud:

size and ratio of dimensions.

¥k %
basal tuft, size, covering and continuity.

e

apicud part, shape.

R R

apico-basal angle, position and sizc.
gk kK % .

flanges, width and covering.

13
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scale border, position and outline.
SHE ISP o S R s
method of bursting.
(¢) Internode: .
1. Shape:
¥

in scobion, eylindrical or flattened.

-
sides, parallel, bulging or constricting.
2. Size:

girth, average, in inches,

length, average.
3. Colour:

in detail.
4. Markings:

waxy.

¥ i
corky vr “ivory,” |

dried patches of epidernus,

P
black incrustations.

5. Channel:

prescuce, exteut and size.
L. Yoliage :
(@) As a whole :

I. Amount; 2. style of growth; 5. colour iq
general terms; 4. drying and dropping
habits.

{6) Blade of the leaf (hunina) :

width
o (both in inches).
length

warginal spicules.

apex, awmount of tapering.
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ey Diead sheaths:
Hength and rabio to the blde,

coloutr.
tg\ buve.

Q(Si‘«;ring‘
(<) Throat :
Yhgular basd, s fulluess,  border, colouy,
and mierrapbion at the midrib,

Extension of sheath beyond the blade,

Aricles, shupe wad sine,
P 3

Indentabions al the margin of the throwt,

G *“, i
Hairs,
Ho A ¥
Ligule.
C. pflorescence : oceurs or not, age at which
arrowing tukes place,
HE. Composition ol the canc: fibre, snevose, reduc-
g sugery, and purity of jnice,
r M 5
Vo Oattiry of cane and yielt of gur or crude
sugar,

V. Distribution nud specind notes ws o its adapba-
tion to Bowbiay conditions
VL Synonyws and history,

The canes found in Bombay Presidency belong to bwo
disbinet clusses, the thick canes and the i canes.  'Theso
are readily distinguishe from eanch other by several well
marked characters.  Wissy and pechaps npost conspicuous 18
the great differcuce i size especiality in girth.  Fow thiss
canes Wil reach a diamoter of three-fourths of an inch while
bbe wajority of the swues of the thick types will be consider-
ably over that figure.  ™he thin canes grow in densa stoolg
of thirty to w hundred shoots, The thick cancs tiller wmueh
less freely varying fxow five or six to fiftoss or twenty.  The
leaves of the thin canes wro tmuch narrower and shorter than
thase of the thick bype and they are thinner in toxture. (he

«?

. 7

I‘eaf sheaths of thin canes cling fightly fo the canes which
mikes trashing very dificudt. Whe thin canes contain wmuch
more fibre and less juice. The high tibre conteat makes
crushing wore diflicult, especiadly if it is done th‘q bullock
mills,  Phe yiekl of sugar is wlso less. The thin cues,
however, do not require as wuch water or manuve and they
are less easily damaged by pigs or jackals,  Dr. Barber has
made a caretl study of the thin canes™™ . Only two of the
clreses made by him have been fonsl in thi= Presidency,
Sarctha and  Sanabile.  The former represented by the
Kalkvas and the tabter by Ssuabile, Kadya and Wansi.

he thick cunes of the Presidency may also be casily
sepurnted into two groups, which may be designated as the
teed and soft canes. 'The hard canes are fairly generally
distributed in the Presidency though most aften found ag
mixtures with the soft eanes shich seemt to be later iutro-
ductions in most tracts. There are several characters for
sepurating the hard from the sofy, other than ha'rdpess, which
are well marked, The hard canes have a distinet zigzag
mamer of growth whereas the soft canes are practically
straight.  The leaves ave tucker, wider and of w lighter
coloar with « bluish sink. Phe nternodes of the cane arc
flattened aad nsually show putchies of dry epidermis.  The
eye buds, both of bhe lower jotubs and of the apper nodes,
tend to sprout if the caue 1s kept beyond ten or eleven
months.  These canes very rayely fower.  While not having
as high a fibre content as the thin canes they have mucl
more of it than do the thick canes. This type of cane is
found in threc colonrs. The wreen kinds are known as Bass,
thie variegated ws Bangadya wnd the ved as Tambadya. The
tash two names vary accardiag bo the local vernneular as they
mean banded and red respectively. These ave short season
cancs and seem very hwrdy.  They do befter in the lighter
types of soil and do nob regnive as much manure or water as
the next group.  Some of the thin canes are probably
superior to them in ontturu aud in richness of juice,

‘The most productive and richest juice is found in the
thick saft canes and where the soil, waber and anore are
snitable no other cane can compete with theur. They are
thought to be more susceplible to diseas¢ than the othey
kinds, so that wheb cane diseases prevail the hardiey sorts
might be safer. '

rereMemoivs of the Departarend of Ayriculiure in India @ Studies, in Indian
Sugarcanes,



It has been found possible to divide these canes into
two groups, basing tkese divisions principally upon the
characters ab the throas of the leaf where the leat sheath
joins the blade,  In the firsh of these classes the margins of
the sheath project upward beyond the margin of the blade
forming large auricles which are often hooked at the end.
T'he lignla band is very wide in front and almost continuous
at the back., The leaves of these cancs especially their
sheaths are thickly clothed with stiff spicules.  The inter-
nodes have a tendency to be strongly swollen in the middle-
Tlhe canes of the sccond group of thick soft canes have no
auricle are much less thickly covered with spicules, have
narrower hgular band and have nearly paralliel sides to the
internodes without bulging.

In the first of these groupsare included two cines that are
not very closely related,—the Waxy Reds, and the Purdhias.
‘They resemble each other not ounly in the throut characters
already given but also in both being very rieh in sugar content.
The canes, however, do not look very much alike.  The Waxy
Reds form a distinct sub-group. 'T'hey arc found in Sind and
n some other parts of the Presidency. The canes are of 2
deep wine colour bub so covered with wax as to make it
difficult to see their exact colour until the wax has been
removed. No relinble data is available as to the yield of
these canes. They are juicy and the Suice is very rieh.
There seem to be possibilities in these canes. A canc very
like this has been sent from several places as Ashy
Mauritius which, however, is quite distinct from any of these
canes. Another cane found growing at Manjii under the
name of Red Sports has a sihwmilar waxy covering but it does
not scem to be related to this sub-group.

The other canes of the first group of the soft canes are
all more or less closely related to Pundhia ouly varying in
colour and they arec probably wnere bad variations of thatb
variety. 'The principal one of which is known as Kabyria @
variegated or striped canc found growing in the Decca.
It is a heavy yielder A red canc much resembling Pundhic

has been found around Manjri as a mixture with Pundlia of

which it may be a variant,

.In many respects Pundhia is one of the best canes in
India. It grows rapidly, tillers freely and yields heavily

L3 UYWOIYU  MyLtune vy
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stripped cane although on the average it canunot be depended
upon to go much above twenty-five or thirty tons per acre.
Tt is rich in sugar with a very pure juice if fully ripe.

The second group of soft canes is less uniform than any
of the other groups. Most of its members are apparently
recent introductions into India. Nhiajuria is not one of the
recent arrivals and least resembles the others put in this
group. Cavanagerie is foun- up and down the Bombay coast
(Konkan) and frequently inland.  Whether this has all
occurred since the importation of Red Mauritius (Cavana-
geric) by Mr. Mollison cannot be definitely said bub it seems
to have been here longer. This variety has two characteris-
tics which make it very easy of recognition. Its light red
canes are generally striped with narrow stripes of dark green
and the leaf sheaths are striped with white.

The remaining varieties can hardly be said to be
Bombay canes. Descriptions are given in case they may be
met with.

A synoptic table is given which it is hoped will help any
one to distinguish the varieties. In the descriptions that
follow the table there may be some repetition of what has
already been given. This is to make the descriptions as
complete as possible. Separate descriptions are not given of
the colour variations.

B 1808—2
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*Key for Determining the Varieties Mentioned and Described

> in the following Pages.

DESCRIPTION OF VARIETIES.

A. 'Thin varieties—including those of less than fuee
three-fourths of an inch in diameter —
B. With Channels ... KALKYA 13
BB. Without channels e SANABILE )
Wanst, Syn. ... -13
Kabva, Syn. )
AA. Thick  varicties—including  those over
three-fourths of an inch in diameter—
B. Canes strongly zigzag with thick
light green leaves—
C. Colour, green ... 1Bass 1t
CC. Colour, variegated red and green... BaNcabya, Colour
varied 15
CCC. Colour, some shade of red ... TaMBADYS, Colour
varied 15
BB. Canes not strongly zigrag —
C. With distinet auricles at the
throat—
D. Colour, variegated red and
green ... KABYRIA 19
DD. Colour, red—
K. Covered with dense wax ... Waxy Rips 15
EE  Wax cover inconspicuous... MANJSRI Rep .17 &
19
DDD. Colour, green, white or yelow—
15 With large auricles on hoth
margins ... Puxpuia 18
8. With small auricles on the
outer margin only ... SAHIBT 19
KK, With auricles on the iuner
margin only—
F. Auricles, very short . ... Mansav 20
FF. Auricles, long .o MATALARI V1
CC. Without auricles—
D. Colour, variegated red and green. Striren
MauvriTivs ... 92
DD. Colour, red ... ReEp MaurrTI-
vsof Mysore ... 922
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DDD. Colour, green —
K. Bud, long—

1'. Cane, tall e ARBOWING

PuNpia

B, Cane, short, .o Kinwunia

LE., Bud truneato . Mavnisie, Suaratb.
DDDD,. Colony, light 1ed striped with
dark wmon . CAVANAGERLE

Page.
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KALKYA.

A short, erect, thin, hard, white or green caue, tillers
profusely, ripens in ten to twelve mnonths.

Stripped canes are from three to five feet long, slightly
zigzag ; number of internodes, from twenty to twenty five;
the nodes are larger in diameter than the internodes, growth
ring distinctly depressed with raised borders of darker colour
than the vest of the joint ; root ring wide, root dots few and
large arranged in two ranks; wax ring depressed, separated
from the internode by a narrow green line; eye bud longer
than wide, base sharply curved, basal patches of curly hair,
almost continuous; apico-basal angle about half the distance
of the base to the apex ; apex acute ; flanges prominent and
continuous. Internode round in section; from an inch and
a quarter to an inch and three quarters in circumference ;
from three to five inches in length, coloar greenish white
with considerable wax, frequently with biack fungous incrus-
tations sometimes with purple lines, no corky (or ivory)
markings; channel (or groove) present, wide for the size of the
cane.

Foliage abundant, persistent even after turning brown ;
blade very narrow one half to three-fourths of an inch;
twenty to thirty inches long; sheath eight to ten inches long
with spines. Throat characters, sheath margins extending
slightly beyond those of the blade auricles very small and
sometimes wanting indentation a sharp curve,.

KHADYA.
(Syn. Sanabile, Wansi, Bettakabbu.)

Medium or short, thin, hard, white cane, erect in habit;
tillers very profusely; ripens in eleven months. Stripped
cane three to five feet long, straight or with a slight zigzag ;
number of infternodes variable, from twenty to thirty. The
nodes are usually of greater diameter than the internodes,
wide, elevated, darker in colour than the rest of the cane ;
root ring wide, root dots few, large, in two ranks, wax rmo
wide, not depressed lower border indistinct, wax extendb
down the internode ; eye-bud large for the cane, nearly oblong
with the longest dunenslon alOD‘T the cane, base hroadl
rounded, bas‘ml tufts indistinet, apico-basal (mcrle three-fourths
of the distance from the base to the apex, apioal part of the



14

bud nearly sewmi-civeular, mucronate, broad, interrupted b
the top by a wide space, bearing a few short bristles on bhe
flanges, longer ones in the spuce hetween the flanges ab the
top. Internode very variable in size, from cne and 2 half
inches to three inches or even larger, the length is also very
variable from three to five or six inches (for detailed mcasure-
ment see Barber), colour distinctly lighter than the thick
varieties, white or pale yellow straw, sometimes light green
covered with counsiderable amount of wax, corky markings
(ivory) usually present, considerable black incrustation on the
wax. Rarely there is a purplish tinge. Channel or groove
not present.

Foliage, abundant, crect, dark green; blade narrow,
under three-fourths of an inch, twenty o thirty inches long,
or one-third the length of the blade. Throat characters,
sheath margins project beyond those of the blade and the

outer one bears a very tiny auricle; indentation shallow,
especially in the inner one.

I regret not having been able to make as careful a study of
the thin canes as was carlicr expected.

BASS.

A short to medium, thick, hard, greenish yellow cane, of
crect habit. Does not flower in the Deccan; tillers well,
requires fen to twelve months to ripen.

The canes instead of being straight are zigzagged from
node to node at an angle sometimes as high as twenty
degrecs; three and a half to four and « half feet long when
stripped for milling, from thirty to thirEY'ﬁVO.mtemOdeS'

he cane is constricted at the nodes; growth ting, usually
depressed with raised border of the same colour as the ad-
joining internode; leaf scar, thick, prominent, strongly re-
curved bereath the bud, slightly so all around the node 5 root
ring narrow, root dots ‘prominent, arranged in two ranks ;
wax rings moderately constricted, with thick wax layer; eye
buds small, narrow, width only onc-third of length, base
narrowly semi-circular, basal tufts wide, prominent, continu-
ous, covered with wax and coarse setic, apico-basal angles one-
fourth the length of the bud from the base, apex moderately
acute, reaching beyond the growth line, flanges wide, lighter
coloured than surrounding parts, have a tendency to be
raised up from the cane, bear long bristles toward their apical
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part, scale border at one side of the medium line, bursting
apical. The internodes are strongly flattened, bulge con-
siderably except immediately over the bud, four to four and
a half inches in circumference, three and a half to four inches
or even a little more in length, colour characteristic, the
green is deeper than in Pundhia and the yellow is more of a
buff (these shade from one to the other);frequently cloudy
patches of green occur on a yellowish buft  back-ground.
Basal internodes are occasionally smoky or olive green or
even of a purplish tinge. Ivory or corky markings are rare
in this variety, and there is very little wax outside of the wax
ring. Large patches of dried epidermis are characteristic of
this cane and all its class, and black inerustations are occasion-
ally present. The channel is pronounced especially in the
upper internodes, it varies from an arrow line to a groove one-
fourth of an inch wide.

There is a large bunch of green leaves for each stem of
a characteristic bluish green colour. They grow very erect,
persist quite late, few of the sheaths ever dropping. 'T'he
blade is very wide, two and one half to three inches, but
not as long as in other classes, forty to forty-five inches The
apex is not drawn out info as fine a point as in other canes.  In
texture the leaves are much thicker than in other classes and
they are not split by the wind as much as is often the case
with other varieties. The margins of the leaves bear very
long and slender spicules sometimes in pairs. The sheath is
from ten to twelve inches long being one-third to one-fourth
the length of the blade, lichter in colour, thin and flexible,
thickly clothed with stiff hairs. The ligular band, wide in
front (12 mean.) and of nearly constint width till near the
midrib where it is interrupted by a narrow space. Its colour
is yellowish, and the margins of the sheath extend beyond
the blade by only a short distance (3 or 4 m.m.); no
auricles; indentations shallow, the outer being only a slight
notch, the inner slightly deeper; both bear soft long hairs, this
hairy region extending for nearly half an inch up the blade.
The ligule is narrow with a wavy margin, of nearly uniformn
width till near the margins. Bangadya and Tambadya are
colour variations.

WAXY RED.

(There are sub-varieties with vernacular names.)

A tall, thick, soft, erect cane, of a dark red or wine colour
but so covered with dense wax a3 to have the appearance



16

gielbe-mg b_lue in colour; arrows regularly, tillers moder-
ately; requires ten to twelve months to ripen. This variety
18 easily distinguished by its heavy wax layer.

The str_ipped canes are straight, five to seven feet long.
Each contains twenty to twenty-five internodes. The nodes
are of nearly _the same diameter as the internodes; growth
fmg a depression with raised borders of a deep green colour;
eaf scar narrow, usually with picces of the sheath remaining
attached, a little recurved beneath the bud; root ring straw
colour; root dots rather faint, arranged in three 1'un1:s'; wax
ring not strongly constricted, very densely covered with wax
which merges into the general wax covering of the cane; eye
b_ud, large, length and width nearly equal, Diso broadly s’omi-
circular, ba}sal cushions broad, continuous, and clothed with
sh_ort straight hairs, apico-basal angle situated above the
g}llddle line between the base and the apex, flanges broad ab
. ft all}ﬁ;les and narrowing at the apex beyond which they pro-
ﬁ; ike a verandah over which the apex is raised, sides of
nez IaPeX' broadly curved point of apex blunt. Internodes

rly cylindrical, four and one half inches in cirenmference;
from four to four and a half inches long, color under the wax
light brownish purple, darker in places, secn through the
dense coating of wax appears as a gray blue, aside from this
gense wax there are no other markings except rarely a slight
ark discolouration of the wax. Channel usually present on
all internodes but more prominent on the upper ones.

Foliage abundant, light green, drooping in graceful

curves ; leaves die off early and drop, leaving thesheath which

later also drops, leaving twelve to fiftcen green leaves with
fwe or 8ix dead leaf sheaths. Dlade one and three quarters
Igntawo and one quarter inches wide, thirty to fifty inches
0 g(,1 apex slender and threadlike, marginal spicules very
: ﬁan ;r much more so than any variety observed near the
u I1;03. }t;hese merge into hairs. Sheath ten to sixteen inches
o %, about one-third that of the blade, not lighter than the

ade 1n colour, texture thick and leathery, hairs at the back
Sp]a_zcle and short. Ligular band very wide in front (12 m.m.),
inll tle narrf)wer at the midrib, where it is interrupted by

dy 4 narrow space at the midrib, upper border, curved

ana very wavy, lower strai 1 ]
1 ight, colour brown, overlaid with
wax, whole band wrinkled, = ’ we

Sheath margins extend conside i
n . rable distance beyond the
blade, bear tooth-like auricle at each margin about egalnf(incfl
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1ong, indentation one-third the arc of a small circle, the whole

throat covered with numerous long hairs sometimes bull in
colour. Ligule narrow.

MANJIRT RED.

A tall, erect, thiok, soft red caue, arrowing regularly,
ffllering freely, requiring about twelve months to ripen.

Stripped canes are straight, six feet and over long, com-
posed of about twenty internodes. The nodes are about the
same diameter as the internodes; growth ring narrow and
elevated above the surface of the node; leaf scar thick,
strongly recurved, especially under the eye bud; root ring
wide, root dots large and numerous, irregularly arranged;
wax ring wide, very slightly depressed, lower border indefi-
nite in outline, wax not very thick; bud base, nearly hori-
zontal with extreme ends slightly curved up, basal cushion,
not continuous, bears a few silver white hairs, apico-basal
angle at about one half the height of the bud, sides cf the
apex broadly curved, apex mucronate, flanges broad of darker
colour than the rest of the bud. Internodes are circular
in section and with paralle] sides, circumference from three
and three quarters to four and a quarter inches, length five
to seven inches, colour varies from a deep wine red to a
brownish red. The wax extends from the wax ring only
about one-fourth way down the internode. Channel distinct
especially in the upper internodes.

Foliage, abundant, slightly darker than that of Pundlia
gracefully drooping over, leaves dry and drop early except
the top tuft. Blade two inches in width, fifty to sixty inches
in length, marginal spines long, hairlike, bent down, closely
pressed to the margin. Ligular band wide, its borders in
regular curves, not continuous ab the midrib. In tender
leaves the band appears to be delicate blood red when seen
from behind the ligule otherwise it is green in colour with
some wax ; sheath twelve to fourteen inches long, from one-
fifth to one-fourth the length of the blade. Margins wider than
the sheath outer without auricle inner with a blunt auricle
one-fourth of an inch long. Outer indentation wide in curve
bearing long buff coloured hairs outer indentation, a deepe;
curve. Ligule border curved and much wider at the
back. \

D 18083
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PUNDHIA.
(Syns. Pounda, Pandia, Rasdali.)

A tall, spreading, thick, soft, green canc.  Rarely arrows
in Bombay Deccan, but more freely abt Mysore; tillers

abundantly ; requires twelve to fourteen months to fully ripen;
ratoons well.

®
Stripped canes are straight, four to six feet Jong, com-

posed of from twenty to twenty-five internodes. 'The nodes
are of less diameter than the internodes ; growth ring narrow,
not much raised above the surtace of the cane, of the same
general colour as the rest of the region; leaf scar thin and
only slightly recurved ; root ring, medinm in width, root dots
in four ranks; wax ring medium width (sbout ten millimeters)
deeply constricted, densely covered with wbite wax, under-
neath which the colour is deep green; eye buds moderats in
sive and somewhat variable iu character, buse broadly semi-
circular, with a narrow basal tuft, nearly continuous, the
apex broadly acute, often mucronate, the apico-basal angle
18 nearly half way between the base and the apex flanges
prominent, from a half to a whole millineter in width, glab-
rous, the scale margin, straight and medial; bursting sub-
apical. The internodes are nearly cireular in outline,
strongly bulged, except above the bud, on the average abonb
five inches around ab the largest place, length from four and
a half to five and a balf inches, in colour theve is considet-
able variation from light green and light yellow to the deeper
shades of green. The more exposed the cane is the darker
the green, the upper part of the internode is ugually light
green, lower and opposite to the bud the colour is straw
yellow, in exposed canes faint purple streaks may occur,
tinge of rose in exposed and stripped canes may be seen.
Nearly every internode is marked with sinuous fine lines of
cork like appearance, the ivory markings of Barber. The
whole node is coated with a thin layer of wax which till
rubbed off gives the canes a bluish cast; a black fungous
growth is frequently found on this wax giving the cane a dark
appearance. The channel is often indistinet though at other

times a well marked shallow channel can be seen in the npper
internodes.

The foliage is moderate in quantity, of a light green
colour; the leaves curve over and begin to die oft; after seven
or eight months they dry up and drop off, sheath and all, so that
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only ten or {ewer green leaves will be left at the top. The
blade is about two inches wide at the widest part and sixty
inches long, it tapers very gradually to a fine threadlike
apex. The leaves are thin and bear a great many stiff
spicules which at the margins stand out like teeth of a saw;
sheath about one-fourth the length of the blade, of a lighter
green, thin and flexible, densely coated with stiff spicules or
hair. The ligular band is wide in front (10 m.an.), narrow-
ing to less than half at the midrib, only very slightly inter-
rupted, its upper border is irregularly curved, colour coffee
brown in front which becomes paler at the back. Both margins
of the sheath project beyond those of the blade and are formed
mtbo long aurncles very characteristic of the variety. The
auricles are often as much as three inches long and are fre-
quently bent back or hooked. The inner auricle is usually
shorter. The throat in front is deeply indented by a semi-
cirenlar indentation bearing numerous long hairs. The ligule
is five millimeters wide at the back and tapers very gradually,
its margin, entire without hairs. Kabyria and Manjri Red are
colour variations.

SAHIBL

A mediam tall] spreading, thick, soft, green or yellow
cane, which does not arrow, tillers freely, and ripens in from
eleven to twelve months.

The stripped canes are slightly zigzagged, about five feet
in length, internodes about twenty-five. The nodes are of
about the same diameter as the internodes; growth ring
narrow depressed with raised borders; leaf scar prominent,
stropgly recurved beneath the bud; root ring narrow, root
dots very irregular in arrangement; wax ring, wide, not
much depressed, colour beneath the wax much darker than the
rest of the region, wax thick but not spreading below the
ring to the internode as in Pundhia; eye bud, long, narrow,
base straight except at the sides which curve up, basal tufts
dense and continuous, apico-basal angle one-fourth the length
of the bud from the base, apex sharply acute, flanges cover-
ed with long hairs, scale border out of the medial line
straight, bursting apical. Internode sides nearly pamlle’l
except a slight bulging just above the node opposite the leaf
scar, circumference four to four and a half inches, length
three to eight inches, colour yellowish green somewhat
clouded, when exposed to sun it turns fo a bright yellow or
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orange which is charactoristic of the variety, ncither corky
(ivory) marks, black incrustations or wax are present exceph
slight black discolouration near the node.

The foliage is moderate in quantity, light green in
colour, erect in habit of growth, the ends of the leaves
curving down. The leaves dry up early wand the blades drop,
the sheath remaining quite late, in this respect it is midway
between Bass and Pundlhic. Blade two inches wide, fifty to
fifty-five inches long, firm and thick in texturc; marginal
spicules often three pointed and stouter than in Pundlia;
apex much less slender than in Pundlia; sheath only over-
lapping at the bottom, length ten or eleven inches or one-fifth
that of the blade of the same colour as the blade thin and flexible,
sparsely hairy, with some wax. Throat characters, ligular
band wide, in front tapering rapidly towards the midrib,
interrupted about two-thirds of the distance from the
margins to the midrib thus making a wider interruption than
is seen in most varieties, colour light brown coated with wax;
sheath margins beyond those of the leaf outer one bearing &
tiny auricle inner one none; indentations decp curved.

MANJAYV.
(Syns. B. 3706.)

A medinm tall; partially. spreading, thick, sofb, green,
cane; arrows regularly; tillers moderately; ripens in cleven
months,

The stripped canes are straight, from four to six feet long,
composed of from twenty to twenty-five internodes. The
nodes are constricted, growth ring distinet and of lighter
colour, leaf scar slightly recurved, prominent, root ring wide,
dots arranged in three or four rows, wax ring depressed
covered with medium thick layer of wax, under which the
green is deeper in colour; eye buds, slightly longer than broad,
base, nearly semi-circular, basal tufts, thick, narrow, continu-
ous, reaching up to the apico-basal angles, which are aboub
one half the distance from the base to the apex, apex widely
acute, langes wide hairy, but arises from a waxy cushion,
scale margin is wavy, bursting sub-apical. The internode
- tircular in section, four and a half to five and a half inches
In circumference, five to six inches long, colour green of
different shade changing to white or yellow, faint narrow
purple stripes occur, sometimes faint purple clouding the
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wax covering gives a bluish cast to the green, a black fun-

gous growth is comwmon; chanuel is present.

Foliage is moderate in amount, partially spreading, light
green in colour, of & darker shade than Pundlia, drying and
dropping early. The blade is one and three quarters inches
wide, forty-five to fifty inches long, apex moderately thin,
marginal teeth thick at the base not as fine as in some

* varieties. The sheath of the leaf about twelve inches long

or about one-fourth the length of the blade, lighter in colour
than the blade thin and flexible in texture covered with
spicules or hairs,  Throat characters, ligular band very
wide in front (15 m.m.) and rapidly narrowing towards
the midrib with o narrow interruption; upper border
irregular, lower a regular curve colour light brown; margins
of the sheath project beyond those of the blade; inner margin
bears a small straight auricle, outer margin without any;
indentation deep; ligule wide at the back (4 to 5 m.m.)
tapering slowly towards the front, margin entire.

MALABARIL

A tall, semi-creet, thick, soft light green or white cane,
does not arrow, tillers well, ripens in nine o eleven months.

The stripped canes are straight, five to six feet long, of
fifteen to twenty internodes. The nodes are less in diameter
than the internodes; growth ring wide, raised; root ring
narrow, root dots in two ranks, upper row fainb; wax ring
slightly depressed, wax layer, light, lower border indistinct;
eye bud, one and a half times longer than wide, base straight
with sides sloping abruptly up, basal tufts prominent, conti-
nuous, clothed with long waxy hairs, apicc-basal angle and
the flanges not distinet owing to the long hairs from the basal
tuft which extend to the apex, apex acute. Internodes flat--
tened slightly, bulging considerably in circumference four to
five incheg, in length about five inches, colour a light green
varying between ivory white and light yellow in exposed

_portions; channel prominent.

Foliage abundant, spreading, light green, though darker
than Pundlia, leaves dry and drop early. DBlade oneand a half
to two inches wide, fifty to sixty inches long, apex long and
fine; sheath twenby to thirty inches long, margins of the
sheath die and turn brown early; sheath covered with dense
wax and numerous stiff spines at the back, thick and brittle
in texture; throat characters, ligular band, lower border
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nearly straight, upper border broadly curved, wide interrup-
tion at the midrib, colour dark green; margins of the sheath
do uot project beyond those of the blade, long auricle on the
inner wargin, indentations deep covered with long halr;
ligule lower margin bent down at the back.

STRIPED MAURITIUS.
(Syn. Bamboo cane.)

A tall, erect, medium thick, soft striped, red and green
cane; arrows regularly ; tillers moderately ; ripens in from
ten to twelve months.

Stripped cancs are straight, five or six feet long, composed
of about twenty internodes; nodes are not much less i dia-
meter than the internodes, growth ring very narrow; raised;
leaf scar strongly recurved under the bud; root ring narrow
of a straw colour, dots faint, sparse, arranged in two or three
ranks; wax ring narrow, not depressed below the surface of
the cane, green in colour, covered with a very thin layer of
wax; eye bad, not longer than broad, base broadly rounded,
basal tufts of short hairs, apico-basal angle about half the
distance from the base to the apex, langes wide and orminent,
apex almost a right angle bears a tuft of brown hairs.  Inter-
nodes circular in section with uearly parallel sides, three
and one half to four inches in circumference, five to seven
inches in length, bright wine red and green striped, stripes of
variable width, no other markings. Channel slight excepb
in extrewe upper nodes.

The foliage moderate in amount, light grecn, semi-erect,
falling over at the tips; leaves dvy and full early both sheath
and blade, width of blade two inches, length fifty inches;
sheath eight to ten inches long or about one-fifth or one-
sixth the length of the blade, thin, flexible, nearly glabrous,
the ligular bond wmoderate width with regularly curved
borders light brown with some wax. Margins not extending
much beyond that of the leaf, auricles not present, outer in-
dentation shallow, inner deeper both curved and covered with
light yellow hair. Ligule wide, margins parallel for some
distance,

RED MAURITIUS.
(Syn. Purple Mauritius.)

A tall, spreading, thick, soft, purple or dark red cane;

does not arrow in Bombay Deccan ; tillers moderately ; ripens
In ten to twelve months,
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Stripped canes straight or curved, five to six feet long,
of twenty-five to thirty internodes; node not smaller in
diameter than the internode; growth ring very narrow,
raised, yellow or green; leaf scar narrow and not recurved
under the bud; root ring straw yellow, or green, dots few
and large in two or three ranks; root ring furrowed from the
veins of the leaf sheaths; wax rings not depressed, narrow,
(five millimeters) colour under the bud lighter than that of
the internode ; eye bud width and length nearly equal, base
nearly horizontal with sides curved up, basal tuft not con-
tinuous but reduced to two lateral tufts of short curly hairs,
apico-basal angle one-third the distance of the height from
the base, flanges of uniform width, narrow, apex acute,
reaching to the growth ring. Internodes circular or slightly
flattened in section with nearly parallel sides, four inches in
circummference, three and a half to four inches in length,
colour dull purple shading to a dull brownish green or an
olive: green in the upper internodes sometimes with faint
signs of striping; channel very faint or absent.

Foliage abundant, light green, droops over in a curve, dries
late and is persistent to un advanced stage of maturity. The
blade is one and a half to two inches in width, fifty inches long,
marginal spines often in pairs from a single base which is
wider than usual; sheath ten to twelve inches long about one-
fifth the length of the blade, thick and inflexible in texture,
thickly clothed at the back with hair, lighter in colour than
the blade. Throat characters, ligular band one-fourth inch
wide, continuous across the midrib, borders regularly curved,
wrinkled ; margins of the sheath and blade are nearly conti-
nuous with only very slight indentation, no auricles; the
throat bears large, soft, buff hairs which continue up the leaf,
Ligule very narrow.

ARROWED PUNDHIA.

(The name was given to this because it was found as a
mixturein the Pundhia fields. It,however, differs in several

characiers from that variety. Syn. White Mauritius and
Mysore.)

A tall, erect, thick, soft, green cane, arrowing regularly,
which tillers freely, ripens in wbout twelve months.

The stripped canes are stl'aight, about six feot long, of
eighteen or twenty internodes. Nodes of nearly the same
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diameter as the internodes; growth ring raised, narrow, of
about the same colour as the region ; leaf scar prominent,
strongly recurved under the bud, and is oblique to the
length of the cane; roob ring, dots very numerous an

arranged in three or four ranks nregularly ; wax ring narrow,
not depressed below the surface of the region, wax covermg
thin ; eye bud small to medimm, slightly longer than wide,
base broadly curved, basal tufts small nearly continuous,
apico-basal angles abouv one-third of the distance from the
base to the apex, tlanges narrow, separated by a darker
coloured line from the bud, glabrous, scale margin straight
and medial, sides above the angles run nearly straight to the
apex which is obtuse, bursting apical. The internodes circular
in outline, with nearly parallel sides, three to four inches m
circumference, five to six inches in length, green and yellow,
becoming deep green where exposed, very little wax, no corky
(ivory) markings, black incrustations found on the upper

internodes; channel faint on the lower internodes broader
on the upper ones.

Foliage moderate in amount, darker green than Pundhia
but not so dark as some varieties, erect with ends curving
over, leaves drop early ; blades one and three-fourths inches
wide, fifty-five inches long, apex very thin; sheath twelve to
fourteen inches long or about one-fourth the length of the
blade, of lighter green than the blade, thin and pliable, nearly
glabrous with a coating of wax. Throat characters—ligular
band wide in front (10 m.m.), narrow at the midrib, dis-
continuous by a wide space, light brown in front and yellow
at the back, covered with wax ; margins of the sheath do not
extend beyond those of the blade with which they are con-
tinuous, the indentation reduced to a slight curve, both
margins'bear long brown silky hairs, the hairiness continuing

up the blades for an inch; auricles absent; ligule narrow
(3 m.m.), margin entire.

KHAJURIA.

A short, erect, thick, soft, dark green cane; rarely
arrows ; does not tiller freely ; matures in from ten to twelve

months, Easily recognized by its short fat internodes and
narrow leaves.

Stripped canes short, three and a half to four and a half
feet long, of twenty to twenty-fiveinternodes, of a characteristic
shade of dark green. The node of considerably less diameter

"than the internode; growth ring raised, lower margin
sharply delineated from the root ring, upper margin merges
into the internode ; leaf scar nob conspicuous; root ring dots
small but distinet in three ranks spirally placed ; wax ring
slightly depressed, lower margin tndistinet colour under the wax
same as that of the internode ; eye bud small, elongate, width
two-thirds of the length, base nearly semi-circular, basal tufts
not distinct, discontinuous, apico-basal angle one-third of the
distance from the base to the apex, sides of apical part rum
straight to the apex, flanges prominent, widest at the apico-
basal angle, about one willimeter wide, apex acute, scale
border straight ; bursts at the tip.  The internodes are nearly
circilar in secbion, strongly bulged, three and a half inches
in circumference, short, two to three and a half inches long,
colour green much like Pundhia, lower part of the internode
often shading to a light straw colour, the internodes cun be
distinguished from those of Pundhia by the almost entire
absence of wax or corky (ivory) markings, sometimes faint
subcutaneous black streak may be found. Channel narrow
and shallow extending the entire length of the tuternode,

Foliage less than in most varieties, bright areen, rather
upright, leaves drop late and sheaths persist till nearly
maturity ; blades narrow from one inch and a quarter to two
inshes and w quarter in width, thirty-five to forty inches long,
apex not as fine as Pundlia; marginal spicules long, slender,
depressed. Sheath nine to ten inches long, or one-fourth to
one-fifth the length of the blade moderately thin and flexible
margins do nobt meet in front on the upper third of the
internode, at the back are found a few short apiny hairs.
Ligular band narrow, borders regularly curved, not wrinkled.
discontinuous, dark brown overluid with wax; sheath only
very slightly extending beyond margin of the blade ; auricles
not present, indentation very small especially the inner, the
whole throat densely covered with hairs in front.  Ligule very
DATTOW.

MAURISHI.

(‘Phis variety was only observed just before leaving India
and the description is incomplete.)

A tall, thick, soft, cane, green in colour.

Node ; growth ring, plain ; root ring, dots in three ranks;
wax ring not constricted ; eve bud wider than long, base
curved broadly, basal tufts exteuding to the margins of gl

1¢
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truncate apex, apico-basal angle about threc-fourths of the
distance from the base to the apex, apex truncate the bud 8
divided into three parts by two longitudinal furrows.

Foliage, sheath covered with wax and o few short hairs,
throat characters, ligular band nearly continuous, both margins

curved and oblique to the blade, indentations shallow, no )
auricle ligule curves dowu at the back.

CAVANAGIRIE. }
(Syn. wrongly called Red Mauritius in the Deccan.)

A very tall, thick, soft, slightly spreading, light red canc
with dark green stripss that are charvacteristio of the variety ;
does not arrow; tillers abundantly; requires fourteen to

sixteen months to fully ripen though gur ¢can be made from
cane twelve months old.

Stripped canes are straight, from six to seven feet long,
containing about thirty internodes each. The nodes arc of
nearly the same diameter as the internodes ; growth ring—
narrow, raised; leaf—scar, narrow, inconspicuous; roob
ring—wide (8 m.m.), dots numerous in four ranks; wax
ring — narrow, with thin layer of wax; eye bud—wider than
long, raised above the surface about one-fifth of the width,
base very broadly curved, basal cushion narrow, with sparse
hairs, apico-basal angle more than half the distance from the
base to the apex, flanges narrow, apex nearly a right angle,
bursting sub-apical. Internodes circular in ontline and with
sides parallel or slightly bulging, circumference four and @
half to five inches, length five and a half to six and a balf

inches, colour a bright wine, sometimes darker upon which
are dark olive green stripes.

e
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Iroliage abundant, dark green slightly drooping, drops
early. Blade two and a half to two and three-fourths inches
wide, length fifty-five to sixty inches, marginal spines ab
greater intervals than in most varieties, long and very slender.
Sheath fifteen to eighteen inches long or about one-fifth of
the length of the blade, thick and stiff in texture, clothed with
stiff spines at the back, colour green and white varicgated which
1s characteristic of the variety. Ligular bund wide at front,
with regularly curved borders, discontinuous at the midrib by
a brOg.d space, colour dark green, covered with wax ; sheath
margms not extending greatly veyond those of the blade;
auricles not present ; indentations shallow ; heule narrosw.

Iig. 1

Diagram of Eye-hud—Eieplanatiin.—{g) growth layer; (a) apex: (4, d,d) v lotas
(f, f) flanges; (a-b) apico-basal angle; (m) seale marging; (¢, ) () oot dotes
(s) leaf scar.

basal tufts; (¢) cushion;
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1 RIDGE CULTIVATION IN LOWER'GUJARAT.

K
*

Gujarat™ consists essentially of a flat plain lying almost
at sea level, stretching between the sea and various moun-
tain ranges, from a hundred miles north of Bombay, north-
ward to the fringe of the Rajputana desert. In the south of
this region, generally known as Lower Gujarat] the ceneral
aspect, especially of the portion where cotton and jowar
(Andropogon sorghum) are chiefly grown, is that of a flat
: plain formed by the alluvium deposited in the basins of the
¢ Tapti, Nerbudda and some other rivers. Of this area, Surat
" may ‘perhaps be regarded as the most typical centre. 'The
soil in it, being derived from the region of the Deccan trap,
has all the characteristics of the black cotton soil or requr of
Western India, varying in depth and stiffness, however, from
place to place.

This black soil possesses in this region, in a pre-eminent
degree, the power of expansion and contraction on wetting
and drying respectively, which is the most obvious character
‘ of black cotton soil. As a result, in the hot weather, it is
4 traversed by deep and wide cracks which disappear with the
1 first advent of the rains. The cracking of the soil is consi-
‘ dered by the people to be a great advantage as it Jeads to the
surface soil being mixed with the subsoil either during the

1 process of cultivation or during the first rains. The fow of
i the water into the cracks, carrying with it a large amount of

surface soil, leads, on the one hand, to a capacity on the part
of the soil to absorb when perfectly dry, a very large amount
of rain (even up to seven to eight inches) in one continuous
fall without surface wash or erosion, and (when cultivation is
on the flat) to the conversion of a field into a series of basins
(especially if the previous crop is a deep rooted one) which
need to be levelled up before any further operation is under-
taken. Though the soil at the first monsoon rain is capable
of absorbing an enormous amount of water, once the cracks
are filled up and the soil saturated, the water drains away 8o
slowly, that the Jand remaing very full of water for a lon

time and it can only absorb further water with difficulty.

1’,:‘?‘ i ]j‘ig. 4 AN ) r
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g ol Characters at the Junction of the Lamina ond the leaf—
: :::;che tx};x;xterl margin, shqrt one on outer, usual Pundhia tvpe; Fig. 3—gsimilar to tiguré
o . . N - . Ty v ) ]

oxe [i)mmr xnui):"i?l a;mcl((l: i ho\r}kcd, a very frequent condition ;3 Figo 4—small auricle only o !
2, dound in Manjav; Fig S—marging wit} i Javanagerist

Details :— T o ) L0 PSS without any auriele, Cavanagel’’ .

a)t?nlxsi. 1\(1'3;:@“ on all figures refer to the same purts) (¢) inner margin () outer margidr ;

(a) - auricle, (b) angle, (1) lamina, (5 sheath, (b) 1i o

Kzplanation.—I'ig. g—lové /

* The general deseription of the soil conditicns prevailing in South and Lower
Gujarat has been verv largely summarised and adapted from M., L. Pavel's recent Me-
moir, “Btudies in Gujarat Cottons ™, Part TT (Memoirs, Department of Agricultare, Tndia
guls band, ! Bot. Ser. Vol. XIT, No. 5 of 1924). ' ’ '
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If the rain remains conbinuous and heavy, erosion takes place,
water stagnates on the surface, and all the signs of tempoi=
ary water-logging are scen,

" In this area the rainfall is also of a character which
tends to emphasise the characteristics of the soil which have
just been deseribed.  The rainfall is usually forty inches or
over per annum, bub this is concentratod in five months, t_he
rest of the year being entirely dry.  The actual average raiit”
fall for forty-four years at Surat and af Jalalpur (Navsari),
two typical centres, is as follows:—

Month. Surat.  Jalalpur (Navsari)

Inches. [nehes,

January

Febraary

March

April

May

June e BN 033

July o 6y 2127

Aungust e TG 045

Septembor e 601 807

October e 163 1-86

November .

Dacember

Total ... 4072 4998

Though this rain is excecdingly variable, its general cha
racter is such as to give, in by far the largest proportions 0
cases, a very large rainfall in July, which makes 1t almosh
certain that at this tiine of the year any crop on the grount
will be subjected. when cultivation is on the flat, to a partia
water-logging during part of that month and possibly also 12

Jupe and August, which may include partial flocding, at in-
tervals, for days together.

In spite of these facts, the ordinary cultivation of this
area consists of a rotation of jowar (Andropogon sorghum)
and cotton, grown on the flat, and sown as soon after the

commencement of the rains in June as the soil conditions

allow. The ordinary procedure is that the preparatory till-
age for the crop to be grown begins about the end of April
by the harrowing of the fields to remove the stubbles of the
previous crop. If manure is used in the rotation it is usually
applied in May or June, previous to the cotton crop, bud con-
pists exclusively of cattle manare. Artificial manures have

Jack Soil after good Raius from 17th to 20th Septeinber 1922,

o Oversaturation and Stagnation of 1

PLATE 1.—Showing

of Rain.

"

of nearly 6
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hever been used, hitherto, on any large scale. When the
rain comes, the fall is usually heavy and is followed by a
break, during which the land is ploughed, harrowed, and
sown with greab speed, for if further rain cowmes, the land can
neither be worked nor sown until it is again partially dry.

After sowing, the crops may fail owing to excessive
rain or owing (more exceptionally) to drought, and in this
case sowing has to be repeated. If there is no actual
failure and the usual heavy rain takes place in July, there
ensues a period during which both jowar and cotton become
yellow, look miserable, and have every appecarance of lack
of root acration or water-logging (Plate 1).

The usual vemedy for this state of affairs would normal-
ly be cousidered to be either under-drainage or ridge cultiva-
tion. But under-drainage with tiles is impossible in the
conditions of real black cotton soil which dries completely
out during part of the year, as the cracking of the soil (as has
often been found) tears the tiles apart, and they rapidly
cease to form a drain. Open drains are of little value, as,
owing to the slimy and treacly chavacter of the soil, they
are very difficult to keep open.  Ifurther, owing to its very
greab retentive powers for water, drainage from such a partly
water-logged soil is very slow, and hence the number of open
drains required is Impossibly large.

On the other hand, ridge cultivation using small ridges
such as can be turned up by a country wooden plongh is not
feasible, for, again owing to the slimy and treacly character
of the soil, these sumall ridges tend to disappear during a
spell of heavy rain in July, and the use of such small ridges
has again and again been proved to be of small value.

As a result of these facts, cultivation on the flat with-
out drains hasremained universal in the black soils of Lower
Gujarat, though it has always been recognised that the less
slimy and retentive soils give much better and more reliable
returns than the others, and though in considerable arcas
(Olpad, &c.,) the partial water-logging above referred to has
been so long continued that cultivation has been so risky as
to make the land hardly capable of being cultivated.

Moreover, the considerations referred to would seem to be
almost the dominant factor in the yield, and modifications of
Ol}lti ation or of manuring or of rotation, which do not deal
\Ylth this question of partial water-logging, secm very ineffec-
tive in producing any increases in yield of the main crops of
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the arca. The exporicnce on the Surad Govermuent FFarit )
from the vear 1902 to 1920 was that no method was effective
i materially increasing the vield of these crops. |"'””d“
l]nh cultivation was retained. ',l)zn'in;; the carly vears of that
farm, the effeet of deeper wnd miore perfect cultivation w:[lg
tally studicd, and no appreciable advantage was found. 2
Huvcr:ﬂ other series of experiments the mbrodnetion ¥
1t’gllllllll().llﬁ crop [nver (Cajanus indicusy, cronndnit, Mh’]'
was studied, again withoul niterind (ect on the yield of b
matr crops,  'I'hen

'
1

i alfention  wis  coneentrated on

Judicious use of calle wanure o of wrbificinl manures,
with most disappointing vesalts, for the manures did nob ;
any means always produce ineremses in yield, ad, when shey
did, the application was rarely pmlilu‘l)h:. Vi one case oﬂl
w_hen overy large wiount, (85 cnrb-lTowls per aere) of "‘"“(_e
night soil or g corresponding laree amount of cabtle lllﬂ'_“me
wits applied, was w large inerease of yield constantly “1’1'*“”.6((,’
the increase being maintiined for a nuniher of years, “wm%
lavgely, it iy probable, to an alteration in the physical toxtur

of the soil.

bub
Yy

First Experiments on Ridge Cultivation.

Under these circulnstances, it was decided to by and
sec whether the nse of muich farger and higher ridges wid
possible, and whether under these conditions manuring cou’
by sowe ieans or other he made effective. A |’l""]i"“”ur}
comparison was mide in 1920-21 belwoeen the erops raised 07
bhe ordinary flat cultivation of the Government 1arm ‘V'l’h.
out manure, and the crops raised on viduos cither ten 01‘
fourteen inches high made with @ large ridging ])l()ll.‘%'h’ ho
seed being dibbled on the (op of the ridges in one row 3 so0r
as the weather allowed.  The ridged pTot:; were nanured, 1.11
1920-21 only, with 50 cart-loads of entile amre per Hore
l)efo{'o ploughing or ridging, wd in addition the following
applications were wade per acre alter rideine. in (he f‘”mw
between the ridges :— o
(1) In June at planting
2,000 1b. cotton sced hulls.
300 Ib. sluked lime.

300 1Ib. wood ashes.

* The figures of the re 3 . . i of th®
: ragults referced Lo w Ll s ; ~ports 0
Surat Farn eor, 1002 ¢, dutn,ﬁ relerecd Lo will bo found in the Annuad Report

(2) In September—-
400 1b. cotton seed 1weal.
1,600 lb. ground rock phospbate.

The application of these manures in the ridged plots
reduced the value of any comparison which can be made
between the ridged and Bab plots, but as many previous
experiments had shown little result from these quantities of
manure when applied without ridging, and as the experiment
was only preliminary, the results may be given.

Cotton.—Ridges made i 1920-21, 14 inches high.
Ridges six feet apart.  Variety of cotton uscd, Broach Deshi
Strain—1 A Long Boll.

' Vield {by plots) | Average vield,

Treatment Spacing. cof reud cotton of seed gotton
l . - ' per were. per acre.
’ |
1920-%1. } h. ] i
() Flat plot, nomanure Dibbled 2 ft. by («) 134 181
9 ft, Sy AT
(2) Flat plot, no manure. Dibbled 8 ft. by (@) 642 636
3 ft, by 627
(%) Ridged, single. line Dibbled plzmls' (1) T S14
of plants on each Il ft apart. (Y =52
ridge.
(1) Ridged, single line Dibbled  plants (1) b‘i? 874
of plants on each 3 ft apart. {h) 887
rdge. :

19:21-29. i
|
|

(1) Ilat plot, no nmnurc,i ')ébfléllwl 2 ft. by E}ﬁ; Jfo) 17
(2) ¥'lub plot, no manure. Dibbled 3 ft. by (@) 450 438
o S @) 426
(3) Ridged, single line’ Dibbled — plants (@) 533 h26
of plants on each 1y fb apart. () AL
ridge. !

() Ridged, single line Dibbled plants | («) 4)Hl
of plants on cach % ft. apart. by H87
_ rdge. -
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The effect of the ridging and treatment which &Gcomu
panies is remarkable. (Plates 9, 3). While it has l.)een
difficult in the past with the ordinary type of cotton 8“’;"“
and without irrigation to get more than 600 lb. of seed (_50t.0d
per acre, the year has jumped in the first ycar after ndgm,;
to between 800 and 900 1b. per acre. Without any fuytber
treatient the crop in the following year is also much hlglfed
than on the flut. Taking the best of the flat plots (8pace

Ny g
three feet by three feet; as the basis, we have the followils
results in summary:—

e | e
1920-21. | ib.
(1) Flat plot \ 636
~(2) Ridged, close planting 811 28
(3) Ridged, wide plmmug 879 el
1921-22. : |
(1) I'lat plot ‘ \ 435
(2) Ridged, close planting e \ 25 20
(3) Ridged, wide planting 495 i3

This result wasin part due to better growth of the plunts
but also partly to the larger number of gaps in the flat plots:
These gaps represent the normal loss due to failure in the
seti water-logged soil. The actual percentage of gaps 11
the three plots named above (obtained by counting in a& few
rows taken at random) was as follows:

Pereentage Peroontage

1920-21,  1921.23,
of gaps. of gaps,

\l’er cent.'l’cr cent.
() Flat plot L1 11
(2) Bidged,closeplanting . 10} 6

(3) Ridged, wide planting . \

| &
(3~ ond

2

Vater in the Furrow after nearly 6 of Ran from
September 1922,

Storing of V

ge and

PLATE 2,—81]0\\'311‘; Profuse Dmmal'h_h to 20th
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Jowar.—Ridges made in

1920-1,
"Ridges four feet apart. Ridges made in 1921-22,

ten

inches high,

14 inches

high. Iidges six feet apart. Variety of jowar nsed Perio.

Treatment. ; Spacing.

|

?

1920-21., \
(1) Flat plot, no\ Drilled, 2 ft, rows,

manure, 1 ft. apart in
row.

(2) Flat plot, no‘ Dibbled 8 ft. hy
manure, J 3 ft.

(%) Ridged sin-| Dibbled 1 ft.apart
gle line off (one plant per‘
plsnts per dibble).
ridge. '

) Ridqu, sin-| Dibbled 1 ft. apart
gle line of (5 plants per
plants per dibble).

ridge. |
1921-22.
(1) Flat plot, no| Drilled, 2 ft. rows,
manure. 1 ft. apart in
TOWS.

(2) Flat plot, no| Drilled, 3 ft. rows,
manure 1 ft. apart in
(Plate 4). FOWS.

(3) Ridged, Drilled, 9 inches {

doublelines| apart m rows
of plantson| 2 feet apart.
ridges.

(4) Ridged, - |Drilled, 18 inches
double line apart in rows 2
of plantson| feet apart.
ridges

_ (Plate 5).

! Yield by plots per acre. | Average ymld

per acre,
I ,A,,,,,,,\_ﬁ_ﬁ‘
Gmin. \Strw &e. Gram lStraw&c,
. | I, . | ‘Ib.
| |
o
a 820, 38,1301 .
b W0 a0 )| 815 2990
| |
| |
[
(al,145 3807Y 11 107 o
161190 4,677 5 LI6T | 4,240
(al150] 31007 1 1sr ' o (o5
L1165 3150 5| BT 12
\
| |
(1,180 3,3201 11 000 | 30
Ub 1,050 3,183}11’0‘% 3,250
[
| !
| : |
% \
f |
1
fa 945 1,6007| 000 1530
b 900 14655 °%2 153
|
@ 945 1,630 o 1
b 960 170§ 99 L70O
{iiis ,38,”1 - 3,332
|
|
|
a1,635 3,865 76 . 3,73
1517 3600 |1 /132
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In the case of jowar little or no cffect is visible in 1920,
21 even with the heavy manuring given to the ridged plots;
on the other hand the cffect in 1921-22 even without any
further manuring is remarkable. Jowaris a relatively ghallow
crop, and would naturally suffer badly from the partial water-
logging in a wet year. Now 1921-22 was such a wet yeat
in July, though there was no heavy rain in June, while 1920-
21 gave ab no time such a heavy and continuous downpour
The actual rainfall per fortnight in the two years was 8
follows: —

Ruinfull,

1920. | 192l

"Tnches, | Inches

June- Ist fortnight T Ot
2nd fortnight ’ 062 010
July—1st forinight “‘ 620 | Ry
2nd fortmght : 431 \ 2518
Auvgust—1st fortnight 31 } 502
2nd fortnight R B

Further Experiments on Ridging.

The results just quoted give a clear indication that we
hgve discovered one of the chief causes of the limitation O
yield and the lack of effectiveness of manures at Surat and 10
the black cotton soil of Gujarat generally. An experimen
was, however, laid out under more rigid conditions by which—

(1) the general effect of ridging on the cotton and

Jowar plants and on their yield could be determined;

(2) the effect of manures on such ridged crops, and
the best way of applying it; '

(3) the best manner of applying interculture during
the growth of the crop.

In this case all ridges, made during the hot weather

before the crops were sown, were constructed 14 inches high

and five feet apart between the centres of the ridges. The
ridges themselves hada flat top 18 inches wide, and the

9

furrows were wide encugh to allow the passage of a plough at
the bottom for deep interculture purposes.

All planting, both on the flat and on the ridged plots, was
done with the same spacing. Cotton was dibbled in at five
feet between the rows, and two feet between the plants in the
rows. Jowar was drilled in two adjacent rows, 18 inches
apart on theridges,andat a corresponding distance on the flat.

The experiment was in two sections. The first was to
determine the effect of ridging without manure whether ac-
companied by shallow or deep inter-tillage between the ridges,
as soon as the condition of the soil allowed this to be done,
the second was to ascertain the effect of manure in ridged
plots and the best method of applying it.

1sT EXPERIMENT.

Ridging without Manure.
Cotton (Broach Deshi, Strain 1027 . 1. F.).

\ 1922-23, Seed ! 1923—24, Seed Average, Seed ! Increased

Treatment. cotton yield ‘ cotton yield ' cottonyicld | yield over
| per acre. | peracrc. peracre. flat plot.
1b. 1b. 1h. Per cent,
(1) Flat with usual 594 71 502 0
inter-tillage. ,’
! |
(2)-Ridged, with shal- 616 542 579 15
low inter-tillage.
i » | o - N
(%) Ridged with decp, 660 ;575 617 23
inter-tillage. ‘J

| o
Jowar (Perio).

) 7192})"_72;:3’ \'i;]d\r 1923-24, Yield ineld per acre; Increased yiéld
per scre. | per aorc. | Average. [ over flat.

Treatment. B G D — e - . .
Grain. JFodder“Grain. “ Fodder. fGrain. *Fodder. . Grain. * Fodder,
I i . !

| b | I ST S 1
(1) Flab: with usual. 880 11,635 | 777 | 1,632 1 828 1 1,683
inter-tillage, | } g i

(2) Ridged with shal.: 933 !1,846 i 896 1,547 "
low:inter-tillage. | i 1

| |

|

¢

|

1b. |Per cent.'Per cent.

|
1
914 | 1,606 | 11 |

=1

1,794 23 10

(3) Ridged with deep' 1,055 2,167 | 983 | 1,422
1 i

inter-tillage. I - ‘ ‘
[

B 19792
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] M 1]
When account is taken of the f[act that 1922 was @ web

ye&l‘ &11(1 tll&t 192‘; was o \'(n-y (]ry y(n/ﬂlr, ()hc SUGCeSS ()f rl(]g]ng

13 considerable even when unaccompanied by manuring, bu
to get _the full advantage of it, inter-tillage must be dop@
deeply in the furrows between the ridges. 1F this s carried
out an increase of yicld of secd cotton and of jowar gra0
amounting to 23 per cent. may be expected, with a ten per
cent. increase in the yield of jowar fodder (including chaft)-

This is accompanicd by w greater development of the
plants both above and below ground. 8o far as the roots a1
concerned two typical cotbon plants grown on the {lat and oD
the ridged land with decp inter-tillage were completely exe%”
:'I?:ezl in 1922, and the roots gave the following casure”

nts:—

1

' Reoty on Roots on S
Pt Plot. Tidged Plot. - T
Inches. Inches. Per cont
() Total length of wmain root; 272 (336 152
branches, \]
{2) Vertical depth of main root| \
branches— i \
(@} Greatest depth 944 i O
p
(0) Average depth 32 {3 ~‘
(3) Range of main root hranches) |
from ain stem— | !
(@) Greatest range A7 \\ GO 2
() Average range o) l 94) ]

The increase of yield of secd cotton on the ridged plob
amounting to 24 per cent. corresponds, thercfore, with aD
increase in root development cvidently caused by the growbh
in the early stages unimpeded by water-logging and by
deep intertillage between the furrows, which allowed the roots
to spread out withont difficulty in the later stages.

The growth, above ground, on the ridged plot showed
also a larger development of flower buds. The total umber

o 11

N

of flower buds on a plot of one-tenth acre was as follows
(based on exanination of one hundred plants) :--

I Number of | Luereasc

[ flower | over flat
I buds, l plot per
| cent.
1
(1) Flat, with usual inter-tillage f 97,600 l
(2) Ridged, with shallow inter-tillage - | 108,200 11
(3 Ridged, with decp inter-lillage \ 113,350 16

So far the figures given are from the crops of 1922-23
and 1923-94. The records for these plots were, however,
continucd for 1924-25 which was an excelleut season for
growth and gave figures as follows :—

1stT EXPERIMENT,
Ridying without Manure.
Cotton (Broweh Desli, Strain 1027 4. L. 10,

< 1924-25, © noreased yield
Seed cotton
Preatinent. ield per | ©VEE flat plot

J ,mmp ' per cent.
b, ‘\ Per cent.

(1) 1lat, with usual inler-ﬁllagc " o :(_)Q \ g

2 Ridoed, with shallow inter-tillage. o 875 1 9}

Gy Tisen, ’ L1006 1 20

(3 Ridged, with dcegﬂer-tiilagc e DA U

Jowar (Perio).

Increascd yield over

o 1924-25, Yield per acre. flat plot.
Preattacnt. e ""4—*—*’" S
© @Grain. | Fodder Grain. -+ Fodder,
! I
- o i 1b. 1b. Per cent. ' Per cent.
? [ v
(1) ¥lat, with usual 8IT 2,110
inter-tillage. ] o
(2) Ridged, wit% shallow| 970 2,317 19 10
inter-tillage. ‘1 ! . ‘ )
() Ridged, with deep LO9T 2200 3k
|

_inter-ullage. ! : o — o
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We have thus, in what was recognised as a very goud
season without manure, got an exceptionally high yield 0
cotton on all the plots, but the ridges bave still had a very
similar effect from that of the previous years, and the ridges
combined with deep inter-tillage have given an inorease 0
96 per cent. of Lapas as compared with the flut plot. 1n the
¢ase of jowar, again without mannre, but with more officient
mter-tillage than in the previous years by means of the middle
Buster (see page 23) an increase of 34 por cent. of grain was
found with ridging and deep inter-tillage. "I'he fodder increase
less but the present result agrees with those previously recordec:

We have, therefore, evidence from every point of view
that ridging the lund in the manner described brings &bf’ut’
improved development of the plants resulting in a larger y1€
of the crop desired.

IND KXPERIMENT.

Manwring of Iidged Land.

The next question is as to whether, when the Jand 18

ridged, manuring will be effective, and if so, how shot
manure be applied to achicve the best result,  Planting the
crop on ridges exactly in the manner described above, ten
tons of cattle manure per acre were applied in threo ditfere?
fashions as follows :—

(@) 10 tons of cabtle manure were applied the
SJurrows before sowing the crop.

(b) 7% tons of cattle manurc were applied in the
furrows before planting the crop, and 2} tons on
ridges before sowing the crop.

(c) Ty tous of cattle manure were applied in the
furrows before planting tho crop, and 25 tons cn the
ridges ab the timne of sowing the crop.

. 13

It us compare the yield of the plots so treated in
comparison with a plot without manure. The figures are
given below :—

Cotton (Brouch Deshi, Strain 1027 N P O

Seed cotton yicld | | Inereased
per acre. | Average secd | .“C?(fl.e”'i‘;) "
Treatment per acre, ——m= o= | cobton yicld :y 23 (;:;0 t: -
1922-93. ;1923-21, \‘ per acre.  Thure.
‘ | -
I, t db. b Per cent.
' , | - o '
(1) Ridged without manure. 660 . 5T GIT -
(2) Ridged, 10 tons cattle, 757 | 6063 712 15
manure in furrows. o B )
(3) Ridged 7% tons cattle, G4 | 573 633 5
manure i furrows, '
2L tons on ridges, ! :
Defore planting. ? i ‘
i R 3a3 ”
(1) Ridged, 7} tons cattle 709 | SUE R 7

manure  in furrows, ;
-' i
2} tous on ridges at, .

; : ] N |
| Grain. ; Fodder. | Grain, | Foddet.

Crra.in.! Fodder. |Grain.| Podder.
\

‘ !
planting. .
Jowwr (Periv).
— | [
l Yicld per wacre. | Average ! Increased yio d
| yield per }in 1922-23 due
acre. i to manure.
Treatument 199-23. ‘ 1923-24 [
per acre. | i . D
‘ i
! |
f

1b. b, W i b,
083 | 1422 101V 1,794

f 1b. ‘ 1b.
i ! -
(1) Ridged, with- 1,050 | 2,167
out manure. ‘
i ‘ o
(2) Ridged, 10 1,017 ‘ 2,49
tons cattle mau-
nure in fur- |

1,197 | 1,002 1,007 1 2,200 -4 415

i
|
rows. | ‘ . “ ‘
| 9 5 ! - .
(3) Ridged, 7éi oG3 2475 | 1,007 1,932 1,030 | 2221 -9 4u
tons cutble, ‘ ‘

|
manure in| !
furrows, 24 tous; i
on ridges before
planting,

|

! : ;
j : i
! | “ .
(4) Ridged, 73 1,033 92,401
tons cattle

‘! 1,087 | 1,823 i{],oco | gut2 9
manure in |

1

|

|

|
furrows, 2% tons i
on ridges at
planting,

l
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- These results are cloar and arc of greab interest "”.nd
mnportance. They show thut in the case of a deep rooting
crop like cotton, using a slow acting maununre like catble
manure, the best effect can be obtuined by burying X
manure in the furrows, so that as soon as the water condi-
tions of the soil allow, the roots cau be attracted t0
inanute, thus ab the same time increasing the roob mug?‘o
the plants, and giving them ample food to consume. he
cffect was striking during the growth of the plants, for while
this cotton plot appeared poor until the end of October, 1
ran ahead very rapidly after this date. The manure applie
by the other methods is much less cifective, and bas d18
appeared in the second year. 'I'aking, with the cotton crops
the combined effect of ridging and of the application of %
tons of cattle manure in the furrows, we have an increase
yield of seed cotton as follows :—

(1) Mupure applied for cotton crop itseli—42 pel‘c‘mt"

(2) Manurc applied for previous crop of jowar--£d per cent

Of this by far the greater part is due to the ridging, and
a less proportion is due to the manure. 'The first figure 18 or
a web year, the second for a dry year.

In the case of the other crop of the rotation, the jowal
the immediate effect of the manure, applicd in any way, 18
not an increase in yield of grain but rather the reverse, bu
there 4s a considerable increase in the amount of stra¥:
Again, the putting of the whole dose of manure in the furrows
has given the highest yield of straw, though the applicatiod
of & portion of the manure Eefore sowing, on the top of t e

ridges has alinost equalled it.  The effect in the second yest

is marked both with the grain and straw, but more marke
on the straw. This is interesting becanse the usual metho
of manuring in Tower Gujarat is to apply manure to t88
cotton, so that the jowar gets any rvesidual bencfit ip the
second year. Taking the combined eoffect of ridging and ©
the application of ten tons of cattle manuve in the furrows, We
have an increased yield of jowar grain and fodder as follows =
(1) Manure applied for the jowar crop itself—
Grain, 16 per cent.
Todder, 53 per cent.
(2) Manure applied for previous crop of cotton —
Grain, 51 per cent,.
Fodder, 17 per cent.

PLATE 4.—Jowar

37 x 17 flat yield of grain 952 Ib. per acre.

PLATE 5.—Jowar & X

9% 13’ Ridged yicld of grain 1,576 b, per acre.
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~ Asin the case of cotton, by far the greater part of the
increase in yield is due to the ridging, and a much smaller
proportion to the manure.

The figures so far given are from the crops of 1922-23
and 1923-24. The records for these plots were, however,
continued for 1924-25, which, as stated before, was an excep-
tionally good season. The-results obtained were as follows :—

Effect of Manure on Ridged Plots applicd in 1924-25
to the Cotton or Jowar Crop.
Cotton (Broach Deshi, Strain No. 1027 4. L. I').

TI92E25, ) reased vi
Trealment per acre. ' Secd cotton | dnueahed yield
i per acre. i e to manre,
1b. . Der cent.
(1) Ridged, without manure 1,006
(2) Ridged, 10 tons cattle manure in 1,154 15
furrows.
(2) Ridged, 7} tons cattle manure in 1,069 6
furrows, 2} toms on ridges
before planting.
(4) Ridged, 7} tons cattle manure in 1,000 ]
furrows, 2} tons on ridges at |
planting. 1
Jowar (Perio).
1924-25, Increased yield
Yicld per acre. i due to manure.

Treatment per acre. i

‘ \ ‘
Grain. Todder. | Grain. - Fodder.

1b. | 1b. Per cent.{Per cent.

(1) Ridged, without manure. 1,097 | 2,210
i
(2) Ridged, 10 tons cattle, 1,351 [ 8590 23 62}
manure in furrows. i
i !
(3) Ridged, 7} toms cattle 1,309 | 3,382 [ 11 53

manure in  furrows,
" 9} tons on ridges before |
planting. ‘

(4) Ridged, 7} toms cattler 1,357 | 3480 Coood
manure in furrows,2} tons
on ridges at planting. |
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These figures amply confirm what has been said before
as to the effect of the manure on the ridged plots, and a8,
the manner of applying it and seem to malke clear that in using
the ridging system we have discovered how to make cattle
manure effective.  The yields obtained cven for a good you
are very high for this part of Gujurat, and in the oase 0
Jjuwar show that in o favourable season, the effect may
very considerable evon with this crop.

.Thg combined effect in 19214-25 of ridging, and Of.bhz
zfmplll)hcatmn of manure in furrows to the crops themselves 18 %
ollows: —

(1) Cotton-—41 per cent. increase of sood cotton-

(2) Jowar—(u) 65 per cent. increase of graif.
(b) 70 per cent. increase of fodder

The nett result of the experiments just dotailed is to sBOV
how it is possible to increase the yield of the two main 8 ap
crops on the black soil of T.ower Gujarat by over 40 per oon ¢
in the case of seed cotton (Fapas) and by 2 substantial amou?
in the case of jowar, more especially in the latter case in
straw and fodder. '

But we arc not satisfied with the yields obtained in thes®
cases, and it would secin mere than probable that when
check to the plants due to partial water-logging is removed b}i
ridge planting, a more careful study of the manuring adopte’
will lead to a still larger increase in the yield.
point a series of plots were laid out in 1923-24 in which, Wbl
retaining or omitting the manuring with cattle manure in
furrows between the ridges a rapidly acting top dressing ©
castor cake was given to the young plants on the top of th

ridges. The ridges and the spacing of the plants wa8
before. TFour plots (in duplicate) were used as follows, tbe

quantities of manure being per acre:—-

(1) Flat, with no manure.

(2) Ridged, with ten tons cattle manure in the
furrows.

i

as top dressing.

(4) Ridged, with ten tons cattle manure in the fur

rows and with 448 pounds castor cake as top dressing-

To test tﬂli: ‘.

-

’ (3) Ridged, with 448 pounds castor cake per acre

‘ 17
The actual results in point of yield are given in the
attached table.

Cotton (Broach Deshi, Strain 1027 A. L. I ).

1023-24.
| Yield of seed cotton ‘j ‘
| permere | Increased yield
Treatment. { [ : © from manure.
‘ A. | B. CAverage }
) | ’ ] ia] CT
ib. 1b. 1b. Per cent.

Lo
or

632 610 ] 621

|
| ;
(1) Flat, with no manure ‘ 319 0 474 | 496
() Ridged, with cattle ma.nure.\
l

(3) Ridged, with castor cake | 530 0 494 | AHI2 3

(top dressing). \
|

[
-1

(4) Ridged, with cattle manure | 600 . 657 | 628
and castor cake (top \

dressing).
Jowar (Perio).
! Yield o{ Jowar per acre. Increased yield
A * B, \ Average. from manure.
T B~
Treatment. o g ; 1“ g } g :g P I
' f2 1% e % 2 .3B|E B
ElE SR e lsle &
wlb. 1b. \‘ b, | M. ‘l 1b. | 1b, \Percent.%?ercem.
1 ‘ | 1
(1) Flat, but no 792[1,267 7951,342) 7981,304 ... |
manure, ‘ i 1 ‘( ,

: l ‘ o8 . ‘ ¢
@) Ridged, with |1,0621,50551,070E1,7101,066\1,604 8b | 2B
cattle manure. - | \ :
| | !
3) Ridged, with \ 912&1,492] 87.’)"1,545
castor cake l [

(top dressing). | : ' ' ‘l o
|
|
|

I |

893?1,518@ 1316
| |

; | ‘ ‘ y
(4) Ridged, wit h L1,205T1,982‘1,227}1,975 1,21651,978; 53 | 52
cattle manure | ] {
and castor cake | | ; ;
(top dressing). [ l 7 \‘ i ‘\ \

In the case of cobton, we have progresseé no furtheqx'wl‘)‘y
the use of the top dressing of castor cake during the early

B 19798
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growth of the plant. It looks s if the plant could take v
of itself well enough if protected from water-logging, untt
16 1s able to send its roots far a-field for food in its later
growth. In fact the castor cake alone has had practically nO
effect.  When used in conjunction with cattle manure, it bas
given no serious additional advantage.

In the case of jowar, the result is otherwise,  As would
be_expocted with a more shallow rooted plant, the advantage
gained in the early growth as a result of the top dressing 18
not lost. and the combined effect of the two manures used 13
fully obtained when they arc used in conjunction. 1923-24,
when this experiment was carried out, was a dry year.

It may be interesting to show how the effect on yield W88
produced which has just been described. In the case ©
cotton an attempt was made to ascertain whether the increas®
in yield was due to a larger number of flower huds beg
formed, or to a larger proportion of buds forming mabur®
bolls.  For this purpose the number of buds and bolls Wa#
counted on 20 plants (taken at random) in each plot, wifil
results as follows : —

1

Number of i Number of Proportion,
—— buds per plant, ‘1 bolls por plant. ) bolls to but »
] A ] B Averngo‘}’ A. | B /\w-mg(“ Per cont-
—— S |
( ! | ‘
(1) Flat, with no J()‘.l! 1610 180 87 | 29 l 39 ‘ 158
manure, \ Y f
. I
(2) Ridged, with | 231 239, 235 47 5] 46 l 196
cattle manure. | { | : |
b J
(3) Ridged, with' 23 2203 206 40 | 38 | 39 | 17
castor cako f ‘ ‘
(top dressing). |
() Ridged, with, 231 030 931 40| 42 41 | 177
\

cattle manure |
and castor cake - | |
_.__ (top dressing). ‘ 1’ ‘ —

~ Itis clear that the advantage achieved by the tre&tme’.)b
‘s due to the formation of a larger number of flower buds !
ach case. There is a tendency, when a stimulating oy’
Iressing is used in the early growth of the plants, for a sinalle?
wumber of the buds ultimately to ripen into bolls. '

\
i
i
|

\
\
|
i
\

(top dressing).
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In the case of jowar it is interesting to note the effect
of the treatment ou the height of the plants, and on the
numberof nodes contained in them. The following figures show
this, based in each case on the examination of 100 plants:—

Average number of
nodes per plant.

‘ I
Treabment. Y B r‘_, ~
I ‘ |

A B. 5 A\'emgc.: A. | B. “ Average,

Tuches Inches Iuches{ / |

(1) Flagwithno manure| 40 . 41 | 4051 13 13 | 13

{2) Ridged, with cattle| 44 14 | 44 0 T4 0 14 0 14
manure, ! ' i '; l

(38) Ridged, with castor | 4L  4& [ 4250 14 4 | 14
cake (top dressing). ‘ t 1 ;

(1) Ridged, with cattle | 17 = 46 | 465 16 + 15 15
: i

J

manure and castor ‘ j ! !
cake (top dressing). |
|

| |

Even in this case with a relatively shallow rooted crop the
tigures show that the stimulation in the early stages with castor
cake was less effective than the cattle manure at a later stage of
growth, so far as production of height is concerned. The
combined treatment, however, led toan effect which was prac-
tically equal to that given by the two manures added together.

This result was followed up in the same plot in rotation in
1994-95. No further cattle manure was added, but the top
dressing of castor cake was repeated for each of the two crops.
The yield figures only are repeated in these cases, but they
were as follows:—

Cotton (Broach Deshi, Strain 1027 4. L. F.).
1924-25.
j Yield of seed cotton
per acre.

. L
Increased yield
from manure,

\
Treatment. I ’
> A. B.

. 1b, b, i Ib. ' Per cent.
692 | 717 1 705

ith po manure )
(1) Flat, with b 024 31

(2} Ridged, with cattle manure. 902 945 4

(3) Ridged, with castor cake 787 | 797 . 767 9
(top dressing). . ; |

(1) Ridged, withg cattle manure 1,065 11,127 1,096 . 55}

in 1923-24, and castor cake
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Jowar (Perio).

1924-225,

Yield of Jowar jer nere. .
’ Luoreased Y“‘l‘_l
! from manure
o ]
Troatment, !
ent ' A. 13, Avorage,
! LT
e b " . - . o ! ‘ ’ et Fodder.
Grain, Fodder, Grain.. Fodder. * Girain, | Fodder | Girain
I o ‘ | ——

in 1923.94,

| | or | ber
b, b, 1. 1 i ’ ih i, CZ;;, cent.
(1) Flat, with no | 812 | w25 7in | 2125, 7ol 1975
mavure, ; i [
(2) Ridged, with | 1,190 | 2,655 1,172 | :z.:;oo: LIBY 2017 18 o1
cattle manure i :
|
\

|
(3) Ridged, with '1,010 | 3,340 1,025
castor  cake |
(top dressing). |

64

8,440 1,032 3,340 . 28

(4} Ridged, with ‘I,QHT 0865 1,242 108
cattle manure
in 1998.24,
castor cake
(top dressing).

|
| |

i

4,(»;5‘ Lass a6 62
\
i

-

In the exceptionally good year, the results obtained by .

ridging and manuring in the manners described were gr«?ﬂter,
than in the less favourable year preceding. But the direc:
tion of the results is on the whole the same, though no fres
cattle manure had been added, The quick acting top dress;
Ing of castor cake gave a Dbigger effect, both with jowar ap
with cotton, and in the latter case its continuation with the
dose of cattle manure in the previous vear, gave a 10U¢
greater advantage than would have been expected. This
matter obviously needs close siudy, and suggests a meth¢
of profitably utilising such concentrated fertilisers. Bub th’e
general results are confirmed that the ridging systein allowé

ghe effective usc of manure in a way which was not possi
efore.

Summary of Results of Ridge Cultivation.

The general result of the tests on cultivation on ridge
and of the effect of manuring under such ridge cultivation 12
the black soil of Lower Gujarat, is that we may consider the
advantage of ridge cultivation as proved, and as giving ¥
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substantial advantage to the farmer adopting the method.
The actual advantages may be summarised as follows :——

(1) Ridge cultivation affords the best device we
know of, for draining the surface water from the actual
plants under cultivation in June, July and August
each year.

(2) Ridge cultivation prevents the land being part-
1ally water-logged in the upper eight or ten inches of the
soil during the period of heavy rain (Plates 2, 3).

(3) The number of gaps in the rows of plants in the
ridge system of cultivation is very much less than in
the flas.

(4) The amount of weeding in the ridged plots has
been considerably less than on the flat, but the experi- .
ments so far have been made on fairly clean fields.»

(5) The root development of both cotton and jowar
is deeper on the ridged plots (Plate 6).

(6) The crop on the ridged plots get no check, and
lience shows a more uniform rate of growth(Plates 1 to 5).

(7) The effect of ridging has not only been marked
in a web season, it is also felt in dry season, and l}ence
is likely to be of advantage in any year in Lower Gujarat.
This is probably due to the greater depth of root deve-
lopment which it allows. |

(8) Under the ridge system of cultivation luter inter-
tillage is possible, even up to December, and deep inter-
tillage has proved itself a distinct advantage to both
cotton and jowar when done in the furrows.

(9) In the early stages of growth, the crop on
ridges remains green while that on the flat becemes
yellow during heavy rain. It is possible to work the
soil on the ridges after heavy rains much earlier than on
the flat. .

The question of the best method of manuring under
ridged conditions and of the best kind and quantity of nanure
to apply must be left unsettled for the roment. DBut it is
clear that for cotton, the best method of applying c.attle
manuring is to bury it deep in the furrows. When this is
done the crop makes a remarkable, rapid and luxuriant
growth after the end of the normal monsoou.

* Experiments in 1924 in a less clean area showed that the amount of weeding is
really less. .
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Method of Ridging Land.

b
The question now arises as to the best H}*‘Lh”‘,llw h
adopted to make and maintain the ridges “"".‘”"I(l :] have
method of ridge cultivation discussed. So far We f five
dealt with ridges made 14 inches high, with a distance U(IOIU'
feet between the ridges. These have been made by .:bk-lt’her"
bination of ploughing* and hand labour in the hot “f(’i‘o\\'er'
The cost of doing this with the very heavy soils 0 q(.‘(
Gujarat which become almost unworkable when (‘-\l""l.;,‘r
the sun in the dry weather, has been large, 11““”11111'111()Tlg1-;‘
Rs. 62-8-0 per acre when made in May 1922. A 3 thre@ =
when made, we have proved that the ridges will last [(’!tilﬂ}l }
years at least, yet the cost is very high and 18 Pr:.t,(/wllic’ 4
prohibitive. A method must, therefore, be devised by osults =8
suitable ridges can be made more cheaply, or good I® i
must be shown to be obtauined by smaller ridges. ¥

©

, - i be obtained D
'he fact that considerable effect could be o t made !
. . 5 ' 0 QL 1
using lower ridges has been made clear by a tes

1 i . - ;ilxohe
1923, on cotton, using ridges three feet apart and mn(Linm 0
high. These were opened by ridging ploughs at the

: : [ ure Wo4
inter-ploughing the previous jowar crop. No mal
applied in either case. — o
4
Yield seed cotton [ncrease oVer
Treatment, per acre. flat plob:
1b. Per cent.
() Flat ])l«)[‘ 74 135
(2) Ridged plot as 012 L/

above.

When we consider that 1923 was a dry year :md_ '1“\"'1;(;0
specially favourable for flat cultivation' the increase 18 il
good, and compares well with the 22 per cent. increase W
was obtained with the ridges of the full original size: it
suggests a method of making useful ridges at a 1”””?1‘”
cost, for this only costs Rs. 2-4-0 per acre above the ordiné
amount spent on cultivation.

o - o larg®
Modified methods have now been applied on & ‘cﬂ'
. " p N y . . X )
scale in the Surat District, 285 acres being under ridge
) o

ki : : ann ansel i
bivation in 1923, 602 acres in 1924, and over 1,300 acres
1925,

vdoe as well as on Flat.
» oot Systems of Jowar l)l:,””\ e ]l)‘l‘t]“;t(
-3 PLATE 6.—R00v Db, 1 e on left :  Flat on Right.
o
* Using the heavy “Gallows" plough of Messrs. Ransome Sims & Jeffrios.




23

Three systems have been adopted :—

(1) When there is a favourable break in the rain
in June-July, ridges nine inches high and three feef
apart can be prepared by the Chattanooga Middle
Breaker, Nos. 19 and 20, costing Rs. 55-8-0 and Rs. 58,
respectively, worked by a single pair ot bullocks, or by
the P. and O. 10-inch Middle Buster costing Rs. 70.
Middle Breakers are usually well suited for the sandy
or lighter types of soils but are workable even in black
or besar soils when the land is in proper condition in the
monsoon. The Middle Buster is heavier to work than
the Middle Breaker and is usually well suited for heavy
black soils. It usually requires a pair of good sized
cattle to make ridges ten inches high and three to four
feet apart, by a special attachment of tail-sheets, while
the Middle Breaker with a simiJar attachment, prepares
ridges up to nine inches high, and three to four feet
apart, and can be worked by a light fype of animal.

The Middle Breakers are made with steel shares and
cast iron mould boards, while the Middle Busters have
both the share and mould boards of steel, so in the long
run the initial expenditure done on purchasing a Middle
Buster pays its way to the cultivator. As compared
with the country implements such as blade harrows
(which have usually a packing action, forming a hard
pan deleterious to the progress of the young crop), both
the types of implements described are specially provided
with back rudders and cutters which prevent packing
and pan formation (vide Plates 7A and 7B).

This is the simplest system, and the actual making
of the ridges does not cost more than Rs. 1-4-0 per acre.
The average outturn of work of one seb of implements
and one pair of bullocks comes to three acres per day.

(2r The method already described is also appli-
cable with certainty when the land is left fallow during
the rains for a rabi crop of wheat or jowar. Sub-
sequently ridges are prepared with the above implements
for the next cotton crop before the monsoon.

(8) If a crop of jowar be drilled on the flat in rows
three feet apart and the land between the rows is plough-
ed in September or October by the P. and O. 10-inch

Middle Buster (instead of by the country ploughs




PLATE 7A.—Chattanooga Middle Breaker No. 19.

PLATE 7B.—P. & 0. 10" Middle Buster.
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Now the question arises, if this method be employed,
how to remove the jowar stubbles from the tops of the
ridges. This can be achieved by two methods:—

(1) by hand digging at a cost of Re. 1 par acre
where manual labour is available,

(2) by the ordinary harrow of the Broach or
Surat District in two operations in April and May
ab a cost of Rs. 1-8-0 per acre.

This disturbs the tops of the ridges somewhat
seriously, but the mulch and the ridge framework are
not entirely lost. The damage done can be repaired
easily by the Middle Busters with tail-sheets, at a further
cost of Rs. 1-8-0 per acre, working them twice in the
same furrows These ridges will be ready before the
monsoon, ready for dibbling cotton three feet by three
feet apart on their tops. -

Then the question remains about the successive
weedings and inter-culturings between the ridges with
cotton crop grown in the manner described. The ordi-
nary blade harrow is not found very efficacious for these
operations. The most successful implement for this
 sort of inter-cultivation between the ridges has been

found, from the experience of the last three years on a
very large scale in the McCormick Cultivator No. 55
costing Rs. 45 (vide Plate 8A).

After the final rain in October the tops of the ridges
are broken up by ordinary Broach harrow working cross-
wise and Middle Busters are passed to reform the ridges.
Then in the final furrows ordinary country ploughs are
worked to keep a mulch in the furrows. This operation
can also be done by passing the Middle Breakers or
Busters after removing their mould boards. This will
keep a sufficiently deep mulch near the plants on the top
of newly formed ridges. This is very important in pre-
venting the serious cracking of soils which will otherwise
result in damaging the crop. By doing such an effect-
ive Middle Breaking or inter-ridging, the roots of the
cotton plants are driven down to the lower moist sub-
stratum at an opportune time when the roots begin to go
in search of moist substrata. This has the advantage
of resisting drought in a dry year, while in a wet year
the proper aeration, necessary for good bearing of bolls,
18 secured. :
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PLATE 8A.——McCorlnick Cultivator No. Hh.

PLATE gB.—Ridging plough.
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Such a condition is most desirable for successful develop-
ment of bolls in the later stages of the cotton crop on
this type of black soil. '

During the year 1924-25, 30 acres of ridges, six
feet apart and 14 inches high on the Surat Farm,
and 93 acres of ridges, five feet apart and fourteen inches
high in the District, have been worked by the Reversible
Disc Harrow in June-after the rains by four repeated
operations in the first break of monsoon at a cost of
Rs. 7-8-0 per acre. But this can only be done when
there is a break in the rains in June-July before sowing,
The sane implement has been successfully worked for
inter-culturing the same cotton crop. '

After the cotton crop is dug out, the ridges can be
repaired by the above mentioned disc harrow in pre-
paration for drilling the two rows of jowar, two and a
half to three feet apart, on ridges five to six feet apart,
respectively. This will keep the jowar lines above the
furrows on both sides of the ridges. Inter-culturing in
the early stage of the crop may be done by the XcCor-
mick Cultivator in the furrows as well as on the ridges.
At the time of final inter-culturing in September-Octo-
ber, the inter-culture is done by the Middle Buster both
in the furrows and on the tops of ridges by bullock
power; this would earth up each jowar row from both
the sides and thus the jowar plants get the chance of
securing the deeper penetration of roots which is neces-
sary for good grain formation, as dealt with previously.

Ridges thus split up by the above operation, can be
made up into one by the Reversible Disc Harrow, remov-
ing the stubbles of jowar and burying them in the fur-
rows, automatically. This affords a good chance of
putting manure in the furrois, and so burying it deep
when the ridges are thus remodelled. This is a very
easy operation in even April and May, .owing to the
existing deep soft mulch worked up by the Middle
Busters as described above. In this way every two
years the position of the ridges can be maintained or
changed easily if preferred by the cultivator at & nominal
cost of Rs. 5 per acre.

Thus the repairing charges of ridges we merely
uominal, if snitable opportunities are utilised by well-
suited implements.
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Conclusions.

The methods described in the present bulletin represent
a very serious advance in methods of cultivation which
would seem to have a very wide application in the biuck 801
tracts in Lower Gujarat and possibly over a much wider aréd.
They show a meth d whereby, l)y’ growing crops on ridges
and not on the tat, with judicions (:ultiv::tnm hetween the

ridges, the yield of cotton (sced cotton) can be yaised,’

whether in wet, dey or normal years by an average of 23 to
25 per cent., and thut of jowar by an average of over 23 per
cent. of grain and from » to 10 per cent. fodder. [rurther
this method of growing crops forms a basis for the ])Y()ﬁt*"blc
ﬁgtehofttnarlllres and fertilisers, to dry crops,v which has D0
o, o protiton iy e viees s
} y use over 1,300 acres and}
now extending as rapidly asassistance can be aiven to apply it.
e Furf;her the methods now worked out for applying this
ed RO ?_gatem of cultivation in the Surat District and describ”
o in d'le' present bulletin are cheap and can be worked wib
the 01{'f inary bulloc_k power available. True, they involve the
di:tr(i)-ts'ome new nn].)l)emem;s not hit,h.erto vnn.)lnyed in '0
strict in question.  But these are available, and as they are
\:};thlln the means of the cuitivators and can be stocked by
noE;v ;))({Jiuélt a:gg;:;a@on )‘fgr agricultural improvements \}’hic
oy oxist, th 1s reason to anticipate a large extension 0
ethod described in the near future, and hence a cons”

d i : !
erable increase in the production and hence in the returns

from the land.

APPENDIX.

It is a matter of considerable interest to know whether the
additional aeration allowed in the soil by the ridge system described
in the present bulletin leads to the presence of a larger amount of
nitrification in the soil, and hence of a greater guantity of available
nitrogen in the form of nitrates. We owe to the kindness of
Mr. D. L. Sahasrabudhe, Agricultural Chernist to the Government of
Bombay, the figures reported below of analysis of the soils made
during the year 1923-24. Samples of soil and subsoil were collect-
ed thtoug]{oub the season from August onward, both on ridges
which were cropped and uncropped and on flat land adjacent. They
were dried immediately and rapidly at & temperature 'of 50° to 60° C.
The results of determinations of the nitrates and nitrites 1n dry soil

are attached.

Errrer or RIDGING ON CONTENT OF NITRATES sNp NITRITES
IN SURPACE SOIL AND quBsoll, UNDER CorTToN AND JOWAR.

Nitrogen as Nitrates and Nitrites in Soil wnder Cotton.

‘ .
[ surface soil. ! Subsoil.
] ‘J_’_J——,.__- ,,,,,
Ridge. IPlat. \\ Ridge. Flat.
e | | |
Y i Parts per,100,000.

1993 — i ]
August 25 209 i 212 ARy 151
Qctober 16 Lo u6d \‘ 220 210 116

i . .

October 25 315 252 212 | 156

November 26 g8 | w0 102 L1
| .

December 21 278 181 ‘ 119 120

1924 — : : . 3

g’inuury 24 ] 199 134 | 176
“ b : w215 11 ! 124

FObl‘.u;\ry 97 218 215H 143 }

April 1 Lo EY] ' 1173 163 i 153

April 29 b3 | 119 155 160
l‘ |

May 98 o 208 154 125 ;‘ 193
{ ; o1 ! 2}

July 1 ey 162 | 143 130 l 134

August 6 b 1 153 ST 152

face soil and guhsoil the nitrates and nitrites

Both in the st Lo
are distinctly higher on the ridges than on the adjoining flat land.

At the end of October the difference becones very greab.
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Nitrogen as Nitrates and Nitrites in Soil wunder Jowar.

1923—
August 23

October 15
Ootober 25
November 26
December 21

1924~
January 34

February 97
April 1
April 99
May 28
July 1

August 6

|
-
f Ridge.
| 160
<502

199

Surface Soil.

Flat.

965
206

179

131

Subsoil.
Ridge. \ Flat.
Parts perf 100,000

153 150

212 It
160 ‘ 06
156 120
151 Fr165

'd
135 i +119
177 160

127 23l
I B 103
194 03
<135
) I EHY

ory as with cotton, 11.9&{111

The results in general tell the same si

there are certain

-, Which need explanation.

PRINTED AT iy YEIAY

samples, such as those

e
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i . ;
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I.—INTRODUCTION.

' recently been a constantly increasing demand
for ilffgi;ia%i{:)il as to t}klle composition of the vegetables, food
grains and fruits of Western India. It is in response to
these enquiries that the analytical figures determined in
the Chemical Laboratory of the Agricultural Department
have been compiled and are here offered to the public in the
form of an agricultural bulletin, During the last 18 years

& very large number of samples have been analysed, but

les consist of soils, waters and various kipds
(I)tflor;tagflﬁgs * igggg oub of the rest a large proportion consists
of samples ;>f feeding stuffs only used for cattle. It is l}enge
that a relatively small number of analyses of human foo s
are available. Samples have never sohl'"alr1 1i)een b(;(;lllleggz t
i for this purpose, but those which have
g&g;iu{)};ﬂ}(’}oovermné)nt officials, or by private persons have
been analysed and the results recorded. ~ Most of these v&?ge
analysed in connection with some special investigation. ’ e
fruits, for instance, were analysed to find out the compa.ra.ﬁws
quantities of sugars or acids in different varieties or to fin
out the changes produced during tbel process ofa]r;p:??glz
i ere analys
Amongst food grains the wheat samp eZ. ws e analysed for
their proteid contents when the proportion f these consti
t i rious Bombay wheats were being d,
r-[?ls: tiilllll)esg:nt‘;ie in a large number Of'gﬁl Egec}s &11;% E‘E,lee;;
et termined in connection with trials th:
Z?;éztlf: f‘i‘;f‘ds (?St;eﬁgw the different varieties of the oﬂtseed%
Indigenous and exotic, behave when they are grown at suc
different places as Surat, Dhulia or Dharwar. ¢ foreien food
A very large number of analytical figures of foreign gzo
stuffs have been published in England, America, Grer]many]:,1 c.
For the sakeof comparisona few typical foreign ana ysesl8aéxée
een given in this bulletin. As long ago as the y:l::rR ;
A. H. Church, the then Professor ofb?hl;an(lilstr& (1)?{ one“ E?(i)a(‘l
Agri Sollege, Cirencester, pu ished a
Gﬂliigltoufrailng?a”gir; which he has given analyses of the
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various Indian food grains. A few of these analyses a8 well

as a few of those done by others in recent years have been.

referred to in this bulletin where necessary. L
The various materials whose analyses are given in thi
bulletin are classified into (1) Food grains, (2) Vegetables and

(3) Fruits and then each of these groups is further divided

into sub-groups. The analytical figures given are
percentages of (1) moisture, (2) ether extract, (3) soluble
carbohydrates, (4) woody fibre, (5) albuminoids and (6) asb-
Nitrogen present in the albuminoids and sand in the ash 18
also given. In some cases the amount of sugars and acids 13
specially indicated. As these terms are not likely to D@
understood by all readers a short explanation of them, a1
also the meaning of the various analytical figures, is give>
below. This publication, therefore, may be useful to goientifie
men a,n<.1 also to the general public who, in increasing measuré
are anxious to know the composition of Indian food stuffs.

From the analysis of the bodies of all animals, including

men, it has been ascertained that the organs consist chiefly

of four elements, carbon, hydrogen, oxygen and nitroged:

The bones and teeth contain® in addition’ calciuin and phos”
pho_rus in large quantities, while the blood also contains iroDs
sodium and chlorine, The object of the food eaten i
supply all these elements to the body in a suitable form.

_ There are four chief groups of chemical compounds
which can supply the requirements of the animal body 8B
therefore constitute the bulk of our food. Three of these
groups are the carbohydrates, fats and proteids from whi®
té}ze. supply of carbon, hydrogen and nitrogen is chié

rived, while the fourth group, consisting of mineral matter;
provides the calcium, phosphorus, sodium, chlorine, iron 88
a few other elements that are required. Tt is the I;roporbioﬂ
o{hgach of these classes of material in the various food Sti
;‘;ughczgt:;ﬁyﬂz i;-tterélpts to ascertain. Further every fqo’s

o :
must also be deterr?n?fxed% smell quantity of water, and £

iouo“{shf_actual headings given in the analyses are a8
- Moisture.—Moisture i the

Loure. 2l percentage in most of

1S;;mplersl 18 given first. It means %he water present 12

© sample.  Vegetables in their natural conditio®

confain up to 95 per cent. of water but food graio® -

normally contain water

: fro
moisture determination B i 12 per cent.

is useful when we want 10

3

compare the composition of different materials contain-
ing varying quantities of water.

Ether Extract.—This term includes the fat or oil
contained in the material examined. It may contain
other constituents, such as the green colouring matter
in the case of leafy vegetables. ~But in most cases, the
ether extract may be taken as expressing the amount of
oil or fat present in the food stuﬁ. This group of
constituents is determined by extracting the food stuff,
previously dried, with ether.

Fat and oil are of very great importance in foods
as they are among the most concentrated constituents
for the production of energy.

Soluble Carbohydrates.—The term “Soluble carbo-
hydrates’’ is applied to a class of compounds which are
gimilar in their composition but differ widely in their
properties.  The soluble or digestible parbohydrates
include starch and sugar. These are also in some cases
indicated by the term * nitrogen-free extract . The
carbohydrates supply energy for internal or external
work of the body. ) ity of sugar, it

gars.—In food grains the quantity Ol sugar,

preseﬁt%?fnsigniﬁcant,g but in the fruits the quantity %f
sugar is important and hence 1n the analysis of frui s
the percentage of sugar is given. Suga,r§‘ are mdouz
analyses divided into two classes, n’?mely, non-reduc-
ing sugars’ and “reducing sugars . Cane sugar is a
typical instance of the former group while thetsufﬁr
called glucose which is uncrystallisable represents the
latter group.

Wgood;) Fibre.—This represents the carbohydrates
insoluble in water, dilute acid or dilute alkali, and
naturally, therefore, may as a rule be taken as the non-
digestible portion of the foods. . .

Acids-—Many fruits contain such acids as malic,
citric and tartaric acids. These give a characteristic
taste to fruits and fruit juices and the percentages of
acidity is mentioned where it is 1mporta1.nt. )

Albuminoids.—These are complex mnitrogenous
organic Iéompounds, and are perhaps better termed
“proteids”. They are the chief source from Whlch. the
human body is able to renew its tissue, and various
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forms of proteids are of different value for this purposé
In this bulletin all forms of proteid are, however, showil
together either under the term albuminoids ™’ ©f

proteids”. These are estimated by determining nitro®
gen and multiplying that result by 6:25. The amounb
of nitrogen from which the albuminoids or proteids aré
estimated is generally given at the bottom of each table:
Proteids are essential food constituents and they cann®
be substituted by other substances.

_ASh-‘Ash is the mineral matter which 18 left
behind when the food stuff is carefully and completely
burnt. It contains the various inorganic constituen®
including the sand. The percentage of sand is genel‘&l'
ly mentioned at the bottom of the table. Mineral
substances are essential food constituents for the body-

Besides the constituents mentioned above there aré
certain accessory food factors which accompany the yarious
foods. Their presence has been discovered only recently:
No work is, therefore, done in that connection in India-
These accessory food factors are essential for the pProPe}
function of the body and the body organs. They are presed
in particular parts of the grains but they are especia
present in good quantities in fresh vegetables and fresh fruite-

II.—-FOOD GRAINS.

Food grains may convenieatly be divided into three

groups, namely, (A) Cereal grains, (B) Pulse grains 20
(C) Oil seeds. grains, (B) Pulse g

A.— CenEaL GRAINS.

- Thecereal grainsarerich in carbohydrates, pa,rticularly m
starch while they contain less of albuminoids than the pu 8
grains. Wheat is an occasional exception to this and may
contain albuminoids even up to 18 per cent. The albumino! 8
of wheat are peculiar in their character inasmuch as they aré
easy to sepurate and are temacious. The more importad
ceyeal grains include rice, wheat, bajri, jowar, &o., while the
minor cereals which are designed as * millets ” include naglh
vari, kodra, &ec.
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Rice (Bot.—0Oryza sativa).

The following are the analyses of some of the typical
varieties of the Bombay Presidency, and also of some other

parts of India:—

Polished and Polished and | Polished and

cleaned cleaned cleaned
Ambemobor. | Ambemobor Kamod
(Poona 1). {Poona 2). (Nagik).
e T i
l Per cent. Per cent. Per cent.
Moisture . “, Igo légg "'138
Ether extract ol 6'7% o50 el
B Tl a2 8065 | 8406
Soluble carbohydrates i 03 Nil 005
{Voady fibre . 0T3 060 070
100-00 10000 100-00
Coptatning— 18 104 1:098
t S:mré)éen Nil. Nil. \ Nil.

Analysis of some of the Konkan rices gave the follow-

ing figures : —
i i d | Polished and Polished
ltOlIS);ng:irll:l Po}clf;fegn cleaned and cleaned
ui)%al:: or Jire- Ambemohor Ramsal Kolumba

(Konksn)- (Konkan). (Karjat).

gal (Konkan).

t

Per cent. Per cent. Per c.ent- Per 0‘?17 .

Moisture W e s 0 e

Ether extract | o8 P 613 | 625

* Albuminoids - ... 6:06 8(15'16 81-97 8379

Soluble carbohydrates... 8131‘.?6 Nil. Nil. 020

1‘_7‘:)801;1}’ fibre 0'14'0 047 085 046

s I

10000 | 10000 | 10000 | 10000

Containing— . : 1-00
; . 099 098 A

; gmgen o 1?137 Nil. Nil. Nil.

e e

_— - e
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The following samples are from outside Bombay, the first
three of which were analysed in the Poona Laboratory :—

Y

7

variation in the results obtained in wheat from the Bombay

residency :—
Moisture
Ether extract

8'85 to 12'50

140 to 270 do.

per cent.

Polished Polished . *D bi- . * Albuminoids ‘ 1400 to 18:87 do.
“g‘:&':‘;";“:d‘“’l‘{iéf“:zg’d I‘:g:;;‘gg g’;?d::'?;;t‘;'; clef’x;ig. Soluble carbohydrates ... 6303 to 722£ go.
small. Man%la. Nani Mill, Bengal. | Assam. '?-A;os(fy fibre %;}38 tt(()) 215 dg
) Per cent. | Per cent. | Por cent. | Per cent, Per cent: Containing— .
Moisture 10-35 822 598 | 1246 | 1266 * Nitrogen 2:00 to :324 gg-
;Ether extract 080 135 100 094 177 + Sand Nil t.° ) o
SA]lb];l]mmmds 6°69 715 7-06 638 | 643 Following is a table of analysis of eight different varieties
o d:at:s carbohy-| 8151 | 8248 | 8506 | 7925 7863 of wheat that are commonly grown in the Deccan :—
WOOdy iibre N]l Nil. 010 018 g 0'25 o T '”#"‘W __u.}m—h]—- Tocal, West
t Ash 065 080 08O{ 079 086 T @ %ﬁi&iﬂff Khandesh,
o (1)
. 10000 | 100:00 | 100 00 | 10000 -_
CO.!'ltIGI‘;llng-—- 00 10000 Z 3 Per cent, | Per cent. Pec cent. Per cent,
trogen 1:07 114 113 102 10 Moi : 11°90 1185 1170
3 h . it . ) Moisture 1250 k 5.
+ Sand Nil. 010 | Nil 010 | Nil Ether oxtract 1-80 180 210 200
L * Albuminoids 1762|1612 15 0 106
. g . 5 574 ‘ i
St}mples Qf cleaned and polished rice that were analysed %&g&le g%‘ bohydrates 6{;3 01-20 2:00 140
from time to time show the following variations :— t Ashy re 165 150 185 1'75
Moisture 598 to 1150 t —
per cent. - — . }
Ether extract 065 to 177 do. C . 100:00 | 10000 10000 100-00
* Albuminoids 518to 715  do. O:Itlglilttgg— 0-82 2:58 2:40 267
Soluble carbohydrates ... 8065 to 8506  do. + Sand gon Nil. 015 0-05 005
:VZOGY fibre Nil to 020 do. . ) SR —
sh . . —_— : :
035 to 0:80 do. Banshi. | Mundisi. A;lis;lr):;:fn E;:D;I'n I! Khapli.
Co'?i\?ining-— S U S— — T
ltrogen 097 to 114 do. Per cent. | Per cent. ; Per cent. | Per cent. | Per cent.
t8and .. 00000 to 010 do. Moisture 11:05 | 1145 | 1210 | 1220 | 1240
Wheat (Bot.— Triticum satimum). xpioT extrach e e L0 8% iser
. uminoid . ) : o iouEm | 2.0
b Many samples of wheat have been analysed. Some have Soluble mo](c::rbohy- 66'45 | 6588 ] 6735 | 6657 1 6303
ceen analysed for their nitrogen contents only, others for the drates, 40 | 180 1-30 | 110
omposition of different varieties. The following is the }rV oody fibre 2:00 %%g 170 175 190
T e Ash 170 | 2 l
1908, Leather, J. W.—Indian Food Graing and Fodders, Agricultural Ledger No. 9 of - 10000 '”I&)'_OB_ 100:00 | 100:00 | 10000
yazq! o 3+ Ne—Compesition of Boms Indian Feeding Stufs, Pusa Bulletin No. 70 of % ts?i?r’ﬁ,g; 964 | 250 | 244 259 302
Sand Nil. Nil. 010 005} 010
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. Some forty-six samples of wheat from the Bombay Pre-
sidency were analysed for the nitrogen contents only. The
samples showed the following variations:—

Wheats from the Bombay ~ Nitrogen 2700 to 271
Presidency. per cent.

Analyses of some of the important wheats grown in
obher parts of India also are given in the following table :—

\‘ : + Rust-
1 [ 1 Kathya, proof

* Cawnpore ' * Cawnypore annp)ore Cawnpote

. Bearded. | Beardless. | oo " e | white,
‘ ! ‘ hard.

———e i I

—

: |
Per cent, ’ Per cent,  Per cent. ] Per cent.

Moisture Lo o119 1100 9-94
HEther extract 173 160 \ 153 1:50
} Albuminoids LosgT !t g5 993 925
Soluble carbohydrates 7308 7903 | 7365 75‘?6
- Woody fibre LorsT ) 1ws . ra3| 180
§Ash ol 180 150 0 8924 185
| il
10000 | 100-00 : 10000 | 10000

Containing— : |
w4 Nitrogen w186 156! 148 | 148
v §8and 005 010 & 025 005

It is interesting for the sake of compz;riéon, to bave the
analyses of various samples of wheats and their averages
grown in various parts of the world. |

— e — e [ — _———-——'—//
Boluble
Water. |Proteids.|carbohy-| Fat. (iel]u— Salts.
drates, ose.
—

Per cent.|Per cent.|Per cent..‘ Per cent.|Per cent. Per cent:
England ol o 11099 6921 | 186 | 290 | 167
India v o 1099 [70-90 | 208 | 192 | 145
All Europe except Russial 13-7 |12:30 |67-90 | 180 | 250 | 180
(208 samples)
Allcountries (948 samples| 133 {1203 |68-67 | 185 | 231 | 177
average).

American wheat (average 102 |1220 |71'70 | 220 | 180 190

of 407 samples).

9710 of
1901' Leather, J. W.—Indian Food Grains and Fodders, Agricultural Ledger No. 10©

903’ Leather, J. W.—Indian Fcod Grains and Fodders, Agricultural Ledger No. 9 of

|| Tibbles William.—Foods, Their Origin, Composition and Manufacture, 1912.
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Jowar (Bot.—Andropogon sorghum).

Analyseg of seven varieties of jowar are given in detail
in the following table:—

| \ Ameri- | L %
[ . can al- pavli, | Nilwa.
. Shalu. ‘Gidgup. Gudagl,{ Sor- bondi. Utavli ‘)

} ghum. ‘;
f

R N
R \ |

|

‘\P r cent.|Per cent./Per centl\l’er cent. | Per cent.!Per cent.'Per cent.
1Pe e .

550l 620 49! 610

Moisture o200 6200 B8O o RIS o8l 815
Et()}llberu(lz;tl’act { 065 345 2?9 3%()) ](;(-)38 1325 18}3;
* Albuminoids ... 1181 1013 102 n%).') 77-44] T6:26] 7669
Soluble  cars TT59 7662 7700 7980TI
bohydrates. - 951 1:85 130, 170
i 915 10 175 435 . ) .
E’ﬁdy fibre ] 250 aco 280 310) 170 200 180
o e —
00 100:00] 100°00 100:00| 10000 10000/ 10000
Confaining— | 30! 161| 203 169
*L itr v 9 162 164 1 s . . '
*’g;:]lggen \ Lo 094 o056 134 010| 030 008

Jowars from other parts of India show the following

composition :—
i j Punjab |, Cawnpore
Yoo, g Pujab | § iR | white.
o t. Ter cent Per cent. | Per ceni.
: 06 | 1183 | 1204 | 1197
Moisture 766 316 313 2;18
Hinse cIE I
Wooge garbohydrates 7(2)%4 2:09 1-37 166
’ymofy fibre “ o g30| 2e0| 183 174
100-00 | 10000 ! 100:00 | 100
L, : 131| 131
' ‘ 283 1:43
 Sanoe™ -1 e og70 | 019 010
T Sand 063 l |
\—_

I Leather, J. W.—Indian Food Grains and Fodders, Agricultural Ledger No. 10
A .
of 1901, '

i dgee No. 9 of
i Fodders, Agncultura.l Ledg
1908.§ ather, J. W.—Indian Food Grains and Fo
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Maize (Bot.—Zsa M. ays).

The following is the analvsi . U
bay and other parts of India. s O\ "7 Doth from Bom
27 8nd other parts of Ir

e

. . : « Kin,
Maise, Poona r«?ﬁ?.‘.zf “{‘;;ggiip,,x ¢
(Deucan). white, 8:11‘”1):;:;(2,
——— I D e
. Per cent, Per t. Per cent.

RIOIBture . er cen

Etl;gr extract 2 gg ligg 12;2

uminoids Q.00 : .

%‘;lugle carbohydraies 722g 73_ g;’ ,}égg

:A(s)ﬁ Y fibre 375 1'16 146

2:50 210 1:69

Containing— 10000 | 10000 | 10000

t Nitro
18and gen 144 1-32 186
040 025 010

Bajri or Bajra (English-—_——ﬁalrush millet)
(Bot.—-Penm’setum typhoideum).

one from ¢ i 0 _
following tgglf :u-il b show the composition ag given in the

b Ahmedabad District. |
) Poons : - o
nagar N . » iab.
District, | District, Gujarat | Gujnrat Punjab
(Prantij | (Daskroi '
—_— | Taluka). Taluka).

. Per cent. | per cent. | DPer ¢ o b

M . er cout. | Per cent. = Per cent.
Eﬁiseiu;et 674 746 660 626 | 1008
© ¥ Albuminey D001 5951 500 ss00 493
- Soluble. mmdscarbo_ 1287 98l | 1093 | 1168 1118
o lydrates o P3| 4620 7507 | 7408 TLOT
IAOS(;?Y fibre J 090 060 | Traces. 060 ! 076
M 2 a0 190 204

| . T
'Co:g}.iningR | 10000 ;10000 | 10000 | 10000 | 10000

itrogen .00 | |

iSand - | (2)..06 C AT 1T 187 178

! .

Leather T — v
ather, J. W.—Indiag Fond o ————— o
1903, s Indian Food Grains and Fodders, Agrionltural Ledgerm
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Inferior Millets.

Samples of millets were not sent for analysis to the
Poona Laboratory but as they form an important group of
cereals, they have been included here from results already

publighed,

. : . o | e
* Nagli, Ragi or $Vari or * Kodra or Harik, L-EE N
Bavtg l,EleELine Commcen | clesned (Paspalum 5. £EZ
coracans), Millet sorobiculatum) e r
o — — | (Panicum | S
ili m s |
Poona. Mysore. m'}lggﬁ:_ ) Poona. | Ratnagiri. r Poona.
|

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. ] Per cent.

Moisture ...| 1436 1322 795 801 907 890
Ether extract. 134 120
! Albuminoids] 644 539 681

Soluble car-| 7334 | 7513 | 6726 | 7006 |
bohydrates. !

411 336 334 525

581 546 | 1543

7077 | 6582

Woody fibre | 183 | 210| 763 | 843 937|105
429 | 139 265

§Ash 2'69/ 298 | G2t | |
10000 - 100:00 | 10000 | 10000 |100-00

Contai 100-00
ontainino— .
!Nitrogen.| 103 | 086 , 109 093] 087 247

|
§Sana ..| ... ‘ 408 295 / 1091 0925

xﬁ—._,,, e e ——— -
B.-—PuLse (GRAINS.

Pulse grains are seeds of leguminous pla_nts_. They are
Tich in nitrogen and hence in their albuminoid contents.
The pulse grains form a very important part of the food on
&ccount of the high percentage of the albummgnds yvhmh are
Inuscle forming materials as these form the chief nitrogenous
food of large part of the population. The analyses given are
elther of the grains or of the spilt pulse. The exact condition

of the material is mentioned in the tables:—
[See next page for Tables.

—_— e ‘
*Ben, J. N.~ Composition of Some Indian Feeding Stuffs, Pusa Bulletin No, 70 of

1917,
190, ’rLeather, J. W.—Indian Food Grains and Fodders, Agricultural Ledger No, 9 of
8. )
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12
Tur (Fno.—P; o ——
( ;J]g P{geon pea) (Bot.—Cajanus indicus). [ stamr |
. . ; asu o
ﬂit grains, with husk removed. (Holr{sl;uglrl;m) Gram /(Lentif)\ beans
T e - (Bot.—D'olichos (Bot— e | (ot e
- Decean. Gujarat. | Cawnpore. ' biflorus). ; l Iel;vau)fn G;Z;jc;;]_e
mIOiStl]re o 777*»1‘-"(‘; CC;lt ) ’er ccnt_’ }_zr(_;eln‘t./ T T i ’ i
Ether extract 6-00 959 604 Per cent. Percent.  |Percent.Per cent.
* Albuminoi 160 135 60 : .
Soluble carbohy o | i | 1008 M disture | 430 to 10925] 738 to 980 815 | 525
WOOd fib 0 )dl&te% 0580 6931 6747 ’A]er e\traCt ...| 0065 to 184 411 to 6:10) 175 11685
+ Ash y bre 1-10 i'()() 1-40 Sol liummmds ...120°75 to 2225 %9'44 to 20-69! 25:50 | 37-00
490 503 296 W uble carbohydrates ...[56°04 to 632015226 to 5941 63:20 | 3100
i +A0(i§1y fibre U485 to 5500 225 to V59 545 | 505
S . . . B9 3o . e}
R itl‘()o'en i COnt&inin |
+Sand 338 366 287 et . ol ‘ U
Jtswa” T Gds | il | Trace. + Bitrogen .| 382t0 356 311to 331 408 592
(2) U . e e T s and 072to 1°70] 005 to 025 2351 025
I G nspult grains with lusk. -]
o | Deccan. | Gujarat. ~The following are the analyses of some important pulce
: R B ' ; grains from other parts of India taken from Indian Food
%{I Olsture 1"5‘3“' Per cent. Grains and Fodders by J. W. Leather, No. 9 of 1903:—
Eiher i N - pohen e
SOlubliznzﬁgi)dosh drat 19'27 20"';5 Tur (Pigeon pea) | §
Woody fibre ycrates 6077 6077 (Cajanus indicus)- g‘gzr’;’?&’;er Wa te Val |t White Val
T Ash 6:70 640 T arietinum}) ‘BO?"h— I(DBIO'LL—
350 426 Cawnpore | Cawapore (white,Jaroe. Dohcbos 101;0 03
seod, ren o (VRabuti, | 2bb) | o lab)
. white red Cawnpore. | (Poona 1). | (Peona 2).
Containing— 10000 | 10000 (1) @) |
;’ g;,:l?gen e 313 3-32 I B ’
R e ;wmgivl, Nil. Per cent. | Per cent. Por cent. | Per cent. Per cont.
| Udid a — Moist : 94| 1086 | 955 908
(Bot e Eeamnas (é2:°3§" E’m) | (Kidaey boow) ther oxtract Wet 1905 4oz 203| 111
radiutus). ool U ot sollbuminoids 1495 | 1662 | 2281 2344 gg:gg
Moisture Per cent. Per cent. Por cont hl;'?ilfat carbo-| 6368 6292 5748 5326
Ether extract ... ?-3? to léigg ;129 :o 1525 | 460 to 815 ody fibre eon | 476 | 193| T42] 078
s Albuminoids ... 1981 to 27750 da o0 | st R t Ash 350 | 873, 20| 480 90
carbo-| 50°05 . ) ol et :
hydrates. 5106069 | 42'60 t0 4767 | 58'49 to 6320 ~—"7700:00 | 10000 | 100:00 | 10000
Woody fib Contain: 100°00
re . i alning—
tAsh’ aap o 2901 T00to 820 | 430t 548 itrogen 008 | 266| 865 375| 332
| 945 to 5351 350 to 465 | 370 to 630 Sand : 005 | 005| 010| 005
Contﬂining—— | e k———:;_____(_)__pi_ ot} SRt
* Nitrogen 3 is i i i
. 17 to 44 . ! Thi i i kad the Deccan. It is largel
t8ana " b io tag| &l 455) w32t 408 ek s it o T T e v
0 U4 015 to 2 grown,
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C.—Oi1L SEEDS.

Every seed contains at least a small quantity of oil, bub
seeds containing more than 15 per cent. of oil are generally

called oil seeds. In the analyses of these seeds only the oill
is given because that is the chief constituent for which they

are in many cases grown.

_The oil seeds have been enlisted here as they also form
an important class of food material. As many as 200 an
more samples or oil seeds of different kinds and varieties

~ from various places have been received and analysed and the
results of most of these have been embodied in the following

tables:—
(1) Groundnut (Arachis hypogaea).

The oil determinations fter
removal of the shell. ns were made on the kernel a

e ) V B ' o

s Moot | g [ onen | ;
samples ‘ ogoﬁzt;ﬁ;? kernel). Kemnel. shell
L] oxe B I
o E s Per cent. Per cent. Per cent. \Der cent
a) Egyptian 71199 to 8:8547-90 to 54-31/6 064
" :31/68-68 to 842412047 to 3
((3 11\3[::;;““‘“3 ‘ 10 | 2:00 to 6:9541:63 to 53-12/60-00 to 78-72/21:28 to 4000
(2) Spamish . 81 915 to 3:63/49 91 to 52-41(73-14 to B(r68 1932 to 2LLx
(¢) Sencgal peanut | 16 | 176 to 5:0244:38 to 5434|7402 to 84431557 to 2903
o v iiia 13 | 178 to 6-73141:99 to 53-40/69:50 to 78522148 to 30°
n Pogdiche 9| 1:92 to 6:18'43+45 to 51:17/70:00 to 82'97i‘)1'99 to 27°74
@ S ry L 8 | 2:26 to 6284666 to 53-15/70-CO to §169,23-08 to 30
i Small Japan L. 10 | 176 to 7-08 4342 to 50-72/67'81 to 78'5712144&0 82:09
() Local vaI;‘ bee 7| 219 to 4524611 to 53:67)i6-51 to 78382162 to 3549
rieties . | 18 ) 183 to 4v39i43-05 to 48-24/65-26 to 89-20 2170 0 3%
e e A |
O U S e
() .
(2) Cotton Seed (GQossypium).
Determinations were done on the whole secds.
N | No. : i
ame, san(m)pl:i. Moisture. ‘ Qil.
e I
‘ Per cent. Peor cent-

G(os)sy pium herbacewn—
a) Surat 015 : 5 880
(b) Surti Broach . 11 5110t 9:90 16 7(‘)75(')6.1’3

(¢) Goghari E. 5 1 1625
Gossypium neglectum—

(@) Jalgaon (East Khandesh) | 1
, ndesh) ...| 800 1915
(6) Dhulia (West Khandesh) ...! : 35
: G(os)sy(;;émn hirsutum— ) } ! vo0 17
a) Gadag e ‘ "
Gossypium herbaceum— i : 1992
{@) Dharwar 1 1815

———

77777 ————— Sy
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(3) Cocoanut (Cocos nucifera )
The oil determinations were made on the dried flesh of
the nut.

———

No. of

Name. samples.

Moisture. ] Qil.

Per cent. Per cent.

k 42 la-so to 6.95/600 to 710

———— -~

(4) Til or Sesamum Seed (Sesamum indicum).

No of \ Moisture. OiL

samples.l

Name.

[T R Lo e
Per cent. Per cent,

20 to 52 446 to 569
457 to 555
44'9 to 582

e

Ez) Black Til 2.3 \
) Red Til
(¢) White Til 37 120 to 4‘4‘

(5) Safflower Seed (Carthamus tinctorius).
The oil determinations were made on the whole seed, in-

cluding the husk.

Seven samples gave
case oil was determined fro
husk. The seed with husk
when the husk was remove
cent. oil.

oil 28'5 to 34'7 per cent. In one
m the same seed with and without
gave 20'7 per cent. of oil but
d the inner kernal gave 605 per

(6) Linseed (Linwm. usttatissimum,).
Nine samples gave oil 39'9 to 43'3; the white varieties
seem to conta.ig slightly more oil than the brown or the red

ones from the same place

Nagpur white 43°0 per cent. oil.

N OW 410 do.
Nagpur brown .
Dohad farm white i%% c(]ic()).'

Dohad farm red
(7) Niger Seed (Guizotia abyssinica).
Ten samples gave —

Moisture
0il

2:90 to 388 per cent. oil.
4087 to 4558 do.

(8) Sunflower ( Helianthus annuus).
Only one sample was analysed and it gave 400 per cent.
moisture and 46°0 per cent. oil on kernels.
| (9) Castor Seed (Ricinus communis).
The results of analyses of castor seed (Ricinus communis)
though non-edible have especially been given, as the seed is
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rich in oil content and can compare fairly well with other
oil seeds. Not only that but the castor oil is of great econo-
mic importance.

Sixty-two samples including some of its varieties have
been analysed and the results are given in the following table :~

Beed. | No. of

. Moisture. 1 Qil.
samples -

T - I"»' — - - . —

Per cent. & Per cenb.

Castor (general) 19| 29T o 697 38T Lo .§7:4g
»n  (big variety) |17 | 297 to 625 4663 to 554
» (small variety) 20| 31T to 606 4339 to 5T 43
_ o (withowtawns) ..l 6 424 to 520 14828 to 518

III.-VEGETABLES.

Vegetables contain a large percentage of water someé-
times going up to 95 per cent. The dry matter contains 40 0
85 per cent. of soluble carbohydrates. Compared with the
grains a given weight of vegetables contains but a gmal
quantity of materials to supply the energy for the human
body. Some of them, especially the leafy vegetables, 81
however, rich in mineral matter, which is equally essenti®
to the body, and vegetables therefore are very valuable 88
foods. Phosphoric acid has been determined in some veg®"
tables, as this information was required in order to ascertai®
whether Indian vegetables were quite as good as Engli®
vegetables in supplying phosphoric acid. The figures for
phosphoric acid are given at the end of the present section-

Fresh vegetables are now-a-days considered as very
valuable apart from the actual weight of food material Pro
vided. They are so essential that, if possible, they shou
form a necessary part of our daily food. The importance ©
fresh vegetables seems to be due to the fact that they pOSSeSB
accessory food factors better known perhaps as vitamins.

The samples of vegetables analysed so far have been
grouped together under three heads, viz.:— ‘ )

(a) Vegetables that are eaten as whole plants, ?.¢+
leaves together with tender portions of shoots. )

(b) Vegetables only the fruits (pods, &c.,) of whick
are taken up for use.

(c) Vegetables which could not conveniently be
grouped in either of the above classes.

These groupsare further classified according to the
Natural Orders of plants as far as practicable.
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A.—WHOLE PLANTS AS VEGETABLES.

Some of the vegetables mentioned below are well known
in the Deccan and the analytical figures of these are given
under their Marathi names. As these may not be easily
understood by all, a brief mention of the growth and econo-
mic use of some of them under each sqb-dmsxon will be found
useful. The analysis given after ql.lotmg the amqupt of water
contained in the {resh vegemble, gives the remaining figures

on the completely dried material. o |
Red Math (Amarantus Llitum).—This is a plant \;zlth
small obtuse leaves. The stems and branches of .the pgnt
are red colored. This is grown. as & ‘vegetable 1ntgar ein
lands. The vegetable 1s ready in about six weeks. I IS{;OI[])]Z
the leaves and tender shoots that are used for vegeta
purposes. 1 ‘
G ( Amarantus paniculatus). - Grown at any tl‘me
of thégfggzzx"(ibn(Angdens. Tzhe leaves and tfender tt?‘hOOtji d,sgz
used as vegetables. The crop IS ready ordcu ing
weeks. The plant is also cultivated for its see d R
. (Spinacea oleracea.)-——Grown in garden 8
any ggllg ko%gtll):: ayear. The leaves_zmd ‘nendfer. Sfi;}?ns a;g
used as vegotables. T'he vegetable 15 ready for cutting

about six weeks. .. .
Chandanbatwa (Chenopodium ambzl':‘ OE wzdoc S){;;%ayvig
and tender stems are used s vegetables. e crop -

cut in about six weeks: e

- e ot | Rajgirs | palak |batwa (Che-
| Bed l\t:l:hq‘(Am“m.n“m‘ (Spinicea | nopodium
(St pani- olcracos). | wmbro-

| sioides).

’ biitumy). : oulatus).“
-

i(N. O.—Amarantluzcane.)‘ (N.O.-Ch enopodeaceas.)

| Per cent. | Per cent i Per cent.

8400 so-oo; 8400 | 8659

Per cent.

Moisture ‘
e 0 M e am 1l o
Album.noids ég_% 5069 | 0388 | 5923

oluble carbohydrates 3 40 019 et
Woody f; ’ 7-25 10-40 . T
Ash’ fibre U195 | 1840 | 2000 1014

e —]

100:00 { 10000 10000 | 100-00

Containing— _ ‘
itroo - ggs | 012 201
* Nitrogen 1 300 . 12| 2
Ctsamic G osi] o®0] 0

B2147—2
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Kardi (Carthamus tinctorius).~~Cultivated
at any time of the year. The tender leaves and stems are
used as vegetable from the fourth to the sixth week after
sowing, L] the Bombay Deccan the variety grown for
vegetable 18 the same as the one grown for oil-yielding seed,
having spines. When the plant is young it has no spines
and it is during the young state, therefore, that it is utilised
for vegetable.

Methi (Trigonella Foenum Graecum). - Girown in garden
lands. Tt does not thrive in the hot weather. The leaves
and tender roots are uged as vegetable. The crop is ready
to cut in four to five weeks, If kept longer the seed obtained
18 used as a pulse.

' Chylca, Bladder Dock (Rumex vesicarius).—-This is cul-
tivated in gardens at any time of the year. The leaves and
tender steins are used as vegetablo. They are sour in taste-
The crop 18 ready to cut a month after sowing.

. Lothimbir, Coriander (Coriandrum sativum).—Cul-
tivated almost everywhere. When green, it forms a0

excellent vegetable and is generally used in curries an¢
chutneys.

T x Mk |, o 7 Kothimbi®

di : huk jan-

(Curt?arlnua (TE‘;‘SO"e“”' (gu:;ma;t (ggf;;n
Elnfﬁ;rlus? Gr:ﬁ::‘l‘x‘::\. vesicarius) !ﬂjiﬂ%

N.O0.— . i 13

e | (Legumi- | (Polygon- | (Umbellt

(S’iot;){ ’ Sm:;izue))){ (nae‘gge),f Serael:

: Per cent, | P . | Per cent. | Per cen:
Moisture eE&(;e(r))o e;7o%1(t) e‘i)‘é'o(]))O 8400

On dry matter. |

Ether extract 614 480 | 462 312
* Albuminoids w2812 1621 | 1627 | 2440
Soluble carbohydrates e | 4446 56-11 57°86 43-30
Woody fibre 014 1151 10-50 975
tAsh | 1214 1187 | 1075 | 1937
. . —_— ——/
Containing— 100:00 | 10000 | 100-00 | 10000
3 Nitrogen ool 450 g6l | oe2| 893
_t8and ~ ol 043, 093] o075 | 180

B.—VEGETABLES WHERR THE FRruiTs ARE USED.

. Bed Pumpkin (Cucurbita maxima).—It is sown at any
time of the year and begins to bear in about three months:
The fruit has a reddish flesh. It is sometimes so large as
measure eighteen inches in diameter.
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Long White Gourd (Lagneria vulgaris).—The fruit is
long, sometimes up to three feet. The plant begins to bear
in two or three months after the seed is sown. The fruit is
used as vegetable and also for sweets.

Padval, Snake gourd (Tricosanthes anguina).—This is
grown on garden lands. It begins to bear in two months.
The fruit is used as a vegetable. The fruit is long and is

marked lengthwise with white stripes.

, Bhopl
| Bhopla re‘,i’ Dudhgg,al‘ong Padwal
red pumpkin | "y ;40 gourd |{Tricosanthes
{Cucurbita (Liagneria anguina).
| maxima}. vulgaris).
N, 0.—(Cucurbitaceae). N'b(i)t'a_ce(g)‘.cw
Per cent. Per cent. Per cent.
o -36 95-00
Moisture 8950 90-3 3
On dry matter. :
. 1-24 220
Ether extract égg 087 1375
*Albuminoids 7733 7598 67-85
Soluble carbohydrates 855 1805 10°60
Woody fibre 700 456 560
tAsh S e
o0 10000 106000
Containing— 108'322 014 2:20
*Nitrogen 017 021 Nil.
+Sand

Karle (Momordica charantia).—This 18 gtrj[?l\]vn in %;ég%?
lands. It begins fo bear in two months. X t?':klllris co of
the frait is roughened with knobs. The fr_tlndw :] h is used
as a vegetable is bitter and has to be well boiled and sq

before the vegetable is used. The removal of the upper skin

also re g the bitterness
‘ odle acumber (Luffa acutan-

r the sharp cornered ¢ /
gula)l.)i‘?ffge%rgp is sOW[il in June or July &n(il 'b%glps t%el:le:;
in two months or a little more. 'I'he fruit fw ic :18 f:end
& vegetable is dark green with gharp ridges from en )

Solanum melongena).—The

4 njal, Egg-plant ( _
fruit f)? :gg %’iﬁ?% onegot the most important vegetables.

. i transplanted in
If ¢ i June, seedlings can be '
JUI;I Zz?legh? ;loa\fl[tls lEegin to bear from September onwards

tor about four months under irrigation.
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T T T e Vaige
| Karle Dodka Brinjal, Brinjal,
! . (Luffa long, seed-/ small,
f(chgzxzz?;m acutan- Jess seeded
! )- gula) Solanum | (Solanum

(N. Q.—Cucurbituceae.)

(N. O.—Sulanacene.)

Por cent, | Per cont, Per cent. | Per cent.

9197 | YORO | 8846

|

Moisture 8875 |
On dry matter. | J |
Ether extract 205 {208 810 120
*Albuminoids L‘GL’ | 087 1614 16 37
Soluble carbohydrates 541l | 7347 TSR TH 5523
Woody fibre 1 SE 16756 960 | 1700
+ Ash } KB Gl2 | TH0 | 720
| 10000 | 10000 | 100000 | 10000
Containing— .
* Nitrogen 026 014 2:6:3 262
_ 1 and 017 01T 040 070

Guaror Gawar Cluster bean (Cyamopsis psor a/zoules) —
Guar is grown on garden lands.  Green pods arc used as

vegetable. .
Bhendi, Edible Hibiscus (/lehiscus esculentus).— Grown

in garden lands. The green pods are used as vegetable, If
the seed is sown in June the plants begin to bear in Sceptember
and go on bearmg mu the end of November.

Gunr, green| Poas, sced, | French R .
(Cyamopsis | green beans, Ihendi
psora- 1 (Pisum green (Hibiscus
f ]xoxdu) hatnvum) {Phasoplua jesculentus).
’ | vulgaris).

(N. O.—Leguminoseae. ) (N. O. ~Malruceae.)
Per cent. | Per cent. : Per cont. | Per cent,

Moisture - 8600 1700 9500 | 8980
’ {

On dry matter.

Ether extract / 128 100 / 2:00 J 176
*Albuminoids ] 2143 26:31 23'75 } 20118
Soluble carbohydrates v | D229 5761 | 4095 | 6277
Woody fibre 15-:00 9:56 22 00 J 755
+Ash | 1000 5320 1200 j 774
. 100:00 | 100-00 | 10000 | 100-00

Containing— .
* Nitrogen ’ 343 f £91| 380 | 323
Nil. Nil. Nil. 019

+8Sand

melougena) [ melongena. }
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C.—OrHER VEGETABLES.

Mula or Indian Radish (Raphanus sativus).— Grown in
garden lands. The leaves are fit for use in six weeks and the
roots in two months. The plant bears podsin a fortnight more
and continues bearing for a month and a half, The leaves,

roots and pods are eaten as vegetable.

Ca.uhﬂowet Mula or
Cabbage | (Brassica I(\::;ckl}l(: Indian
(Brassica | leracea) | oIerat;ea) Ra itsh
oleracea). Var— |y {(Raphanus

7Bit‘rytlis 'Cuulcﬁarpa., sativus),

‘ f (N, O.—Cruciferae.)
Per cent. I Per cent. | Per cent.

.| 9200 | 9000 | 9280

j Per cent,

Moisture 91-G0
On dry matter. | J

|

Ether extract 300 330 319 4-00
* Albuminoids 1950 ( 3640 | 2775 1800
Soluble carbohydrates .. 6138 41-30 4712 5466
Woody fibre 887 | 1050 930 934
+ Ash 725 850 | 1264 16:00
10000 | 10000 | 10000 | 10000

Containing—~
* Nitrogen 312 580 444 288
t Sand 012 J 0100 | 0139 0-33

Yam (Dioscoreaaluta).—1t is an important vegetable in
the garden lands of Gujarat, but in other parts it is sparingly
grown. Itis essentially a rain crop. It ripens in October.
The tuber is used as a vegetable.

Suran, Elephant’s foot (dmorphophallus campanulatus).
This crop is important in certain parts of Gujarat, especially in
the valleys of the rivers. In the Deccan it grows on soil
suited for irrigation. It is a four year crop although it is
harvested and replanted every year. Itis the corn which
gives the vegetable and which has the appearance of an
elephant’s foot. The corn, if stored well, keeps good for a
considerable period. It is used for vegetable just as potato

or sweet potato.
Sweet potatoes (Ipomea batata).—Are geuerally grown
during the cold season and under itrigation, but in light dry



land a rain erop is sometimes obtained, and it can be grown

at any time of the year in the Deccan.
ripens in about six months.

food material.
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which is baked into cakes.

The crop generally
Sweet potatoes provide a good
Dried tubers are sometimes ground into flour

;{ Carrote,

yellow
(Daucus
carota ),

Carrots,
red (Dau-

cus carota).

(N O.-Um- [(N. O.-Tm- |(N. O.-- Dio-
belliferae.) | belliferae.) | Scoraceae.)

} Suran < Bweot
Yam (Dios-J‘(An;;:S::' | potatoes
corea alata).| cg.mpanu- I (Ipomea
{,,Jfﬁl.‘f),',, } Vb&tutn).'
(N. 0.- | (N.O.-Con-

droideae.) | tolvulaceae).

+ Sand

Per cent. | Per cent. | Per cent. | Per cent. Per cent,.
Moisture . 81-40 77-86 73:00 ; 7800 68:00
On dry matter,
Ether extract ... 172 1-12 044 050 450
* Albuminoids ... 763 7-05 785 1218 21°45
Soluble carbo-| 7496 7860 8619 76:28 6918
hydrates.
Woody fibre  ...[ 656 | 1052 148 4:00 175
t Ash 908 771 404 | 704 312
10000 | 10000 ‘ 10000 | 10000 10000
Containing— |
* Nitrogen ... 123 11121 126 190 343
1 Sand 048 022 : 047 | 018 012
© {Potatoss (Deccsn)]  guion ved
(Solans\:lx:rl‘)t-ubero- (Aﬁiz?:,cr:pa).
‘N;lf,’;f:’)“' (N. O~ Liliaceae.)
. Per cont, Per cont,
Moisture 8066 8560
) On dry matter.
Ether oxtract 077 217
* Albuminoids 1675 1162
Soluble carbohydrates 7358 7853
Woody fibre 293 402
tAsh 597 366
. 10000 10000
Containing—
* Nitrogen 267 186
Nil. 0635
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__ The following figures give the percentage of phosphoric
acid contained in some vegetables calculated on dry matter.

Vegetable. Botanical name. ’ Moisture, AI;}]};?IE’,I‘:‘E;;‘;

Per cent, | Per cent.

1. Palak «o.| Spinacea oleracea ... 8400 1-50

2. Chandanbatwa. | Chenopodium  ambrosio-| 8659 176

des. :

3. Methi .. | Trigonella  Foenum grae-| 77°50 109
cum.

4. Kard: ..| Carthamus tinctorius ‘ 86-00 1'76

5. Red Matn .| Amarantus blitum .| 8408 202

6. Pokla oo | Amarantus mungostannus.|  82:00 179

7. Rajgira ..| Amarantus pantculatus ...| 8000 170

8. Kothimbir Cortandrum sativum- ..,/ 64001 145

(Coriander).

9. Chuka v | Rumex vesicarius ol 9250 129

10. Dudhya Bhopla.| Lagneria vulgaris 90-36 085

11. Red BRopla ...| Cucurbita maxima Lol 9482 222

12. Karle ...| Momordica charantia ...| 8877 195

13. Dodka .| Luffa acutangula 91-97 1-63

14. Carrots ... Daucus carota .l 8140 0-87

15. Radish ...| Raphanus sativus ...| 9100 1'32

16. Suran .o | Amo-phophallus campanu- 7800 069
latus,

17. Yam ...| Divscorea alata .| 7800 053

IV.—FRUITS.

Fruits are characterised by containing a large amount
of water varying from 80 to 90 per cent. The fruits geueral-
ly contain edible and non-edible portions. It is the edible
portion with which we are concerned. The percentage of
non-edible portion is, however, given in some cases. The
remainder of the fruir usully ccnsists of sugars, organic
acids, starch, gums, mineral matter, and aromatic substances
known as essential oils, which usually give the characteristic
flavour and aroma to the fruit- A small quantity of colour-
ing matter is also present in many. Fruits contain only a
very small quantity of proteids or flesh forming material.
The taste of fruits is mainly due to the blending of sugars
with organic acids and their aroma is due to the essential
oils. In the analyses of fruits, therefore, only sugars and
acids have been determined. The food constituents of the
fruits are useful in supplying a part of the requirements of the
human body but their importance is due in large portion to
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the preso

Whigh se;(;e t:fb e&goesszw food factors known as vitamins

under vegetables s,;in ial in our food, as already mentioned

valuable to children e juice of fresh fruits is exceedingly

fruit should i > on account of these vitamins, and fresh
invariably form a part of our food if possible.

A certai
1 numbe 08 : i
connection with ex y of drvy-date.s. and figs were analysed 10
are included und pe?}?"ents in fruit drying. These dry fruit®
{ er this section as gr , .
found of interest as their analyses may be

Pranrains,

The '('Ba.nana, Bot.— Musa paradisiaca).
far, can bzdgll;:;?fsieodf 'platrtllmms that have been unalysed SO
sugats, those con’tain(itlsc 0se contuining  large amount O
those that stand mid o small amount of sugars, and #lsO
fies, whioh contain lang between these two. Those varie-
needless to add n large amount of sugars, include, it 18
, some of the well known types of fhe Deccab,

such as Sonkel: : :
such as thO: gf;;wvzlilC]Lz’ Mutleli, &., and of the Karnaie

Dwag) SS;)}ILne varieties such as the Partolr, Bichirbalt,

sugars’ Withasrqfam, &e., give a very high percentage of

G t& high proportion of non-reducing sugars. '

sugars '1;31 y contains as much as 26°18 per cent. of total
, with 18:30 per cent. of non-reducing sugars.

The analysis of these varieties is given below:—

I

Sabasra-
fani.

_—

| Partoli. | Bichirbali.| Dwarf.

N Per cent. P9t cent. | Per cent.P‘Per cent.
n

| ol 180 0 1810 1 1716 10'10
Edible matter N 81:90 | 8282 | 8990

On edible maftter.

Moist
are vee 64:00 6800 64-00 6666
Reducmg sugars 974 386 ' 7-08 9-26
Non-reducing sugars 112901 1781 1880 1274
Total |

sugars cen 22:64 2167 2618 2200
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The following table will show the variation of sugar
contents in thewabove varieties:—

Skin
Tudible matter

On edible matter.
Moaoisture
Reducing sugars

Non-reducing sugars ...

Total sugars

(2) Varieties known a8 Pattamod

10-10 to 1810 per cent.
8100 to 8990 do.

6400 o 6800  do.
386 to 974 do.
12°74 to 1830 do.

9167 to 2618 do.
arung bali, Latundan

bali, Anne balt, &c., contain low percentage of sugars. The

percentage of both red
in these cases.

The following tables will 1

clear :(—

Skin
Edible matter

On edible matter.

Moisture

‘Reducing sugars

Non-reducing sugars

Total sugars

The variation in the plantains cont

of sugars is as follows:—

Skin
Edible matter

On edible matter. -

Moisture
Reducing sugars

Non-reducing Sugars -

Total sugars

ucing and non-reducing sugars is low

nake the above statement

——

buttamols | LA | Aune bl
‘ Per cent. | Per cent. Per cent.
g0 | 237 9530
72-60 ‘i 743 7470
|
|
7200 | 7000 80-00
431 i 432 408
699 | 747 6:74
11-30 \ 11:69 10-82

aining low per cent.

9530 to 27-40 per cent.
72:60 to 74'90  do.

7000 to 8000 do.
408 to 431 do.
674 to T47  do.
1082 to 1169  do.
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(3) There are a few more varieties, viz., Mysore bali,
Yellahi bali, Raskel, &c., which give fuirly high percentage of
sugars a8 shown by the following table :—

e P

Mysore bali. [ Yellahi bali. Raskel,
o k'_'—ﬁmrfv;“ cont, | Dorcont, | Percent.
Skin 1360 1243 1310
Edible matter .| 8634 K757 | 8640
On edible matter. |

Moisture 66:00 6800 6800
Reducing sugars 16-00 10-00 1150
Non-reducing sugars 359 020 8:00
Total sugars 1959 19-20 19-50

The following ‘are the variations in the samples

analysed: —

Skin . 1248 to 1366 per cent.
Edible matter 8634 to 8757 P do.
On edible matter,

Moisture ... 6600 to 6800 do.
Reducing 3ugars 1000 to 16:00  do.
Non-reducing sugars ... 359 to 920 do.
Total sugars o 1920 to 1959 do.

{4) The common varieties, which are obtained in the
Poona market and which are mostly grown in the Deccab,
and known a8 (1) Poona variety, (2) Basarai, (3) Bangalt,
(4) Rakhadi, (5) Junnar give in general an amount of sugsf
which places them in the intermediate class,

The following ?able will bear out the above statement

Poona.

Bangali. tRakhndi-

PR

Basarai. ( Junnar

Per cent"ii;gr cent. Fer cent,| Per cort.|Per cents
Skin o 20030 3255
Edible matter < 7970 67451

|
|

9712 | 17:05| 3080
7288 | 8295 | 6020

On edible matter

%Ioisture

educing sugars ' 158 [ . . 38
. | 4587 5321 553 806 2

Nou-reducmg sugars .1 10 -i‘,) 1} 16.71 ,;()),; 4,0; 1024

Total sugars

. 15-07\ 1603» 1320 | 12:50| 1262

et

—

S S o L

" 7-z~oo‘ 7400 82:00| 77:08| 6500 -
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The variation in the analysis of the above varieties is as
follows : —

Per cent.
Skin ... 1705 to 3255
Edible matter ... 6745 to 8295
On edible matter.
Moisture ... 6500 to 8200

Reducing sugars 2:38 to 806
Non-reducing sugars . 444 to 1071
Total sugars ... 1233 to 16-03
It will be interesting to note the analysis of some of the
most typical and popular varieties grown in this part of the
Presidency. The Sonkeli and Velchi of Poona are pmged for
their sweetness and quality. The Mutheli and Eajels of the
Thana District and Rasbali or Raswal of the Karnatic are
similarly alued most in the respective places in which they
grow. Analyses of these different varieties are given
below : —

Sonkeli. . Velchi. ! Mutheli. f Rajeli. ’| Raswal.
i i .

[ Per cent. | Per cent. | Per cent. | Per cent. ' Per cent.
| | i
Skin .| 1400 | 1300 | 1582 1399

I |
i |
i \
!

Edible matter ... 86:00 | 8700 | 8418 8601
g

2300
77-00

On edible matter. |

. |
Moisture | 6800 | 6500 7600 7600 6300
RedUCing sugars ... 977 10-42 5'530 L1020 4‘.;)0
Non.reducing sugars. 1267 | 1024 | 1460 | 714} 1400
Total sugars .. 2244 2066 | 2010, 17347 1830

‘
! , |
— e

The f&lowing results of ":malysis of other samples of
hree different varieties are specially given, because the

. nitrogen aud phosphoric acid contained in them are also

etermined :—

S

Te— e T T ——

T i
| Sonkeli. ) Velchi. } Rajeli.

i[ Per cent. | Per cent. ’ Per cenh:
; tter. f
MOisture On edible matie ... 6600 62:00 i’ 7660
Nitrogen ﬁ 021 019! 019
P hosphori¢ acid (P,05) |
\
!
|

educing sugars 1;38 2??3 4:30,
On-reducing sugars 2070 | 2773 | 1950

otal sugars
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PoMEGRANATES (Bot.—Punica granatum).

About a dogen
ang]ysed. The analyti
acidity and sugars are

The following t

sumples of pomegranates have been
cal figures arc interesting so far as the
concerned,
able shows the general variation :—
Per cent.

. 9864 to U4
oo 10710 to 1680

. 57T to 7137

Non-edible matier (v
Send ouly er (rind and seed)
Juice

ca On juice,
Amdxty (in grams of H,80))
rReducmg sugars 4
Total sugars 511 to 1456

nate /V&Vi?sol?gcghese satnples, 4 very good sample of pomegra”
striking a 1ved the analytical results of which, being very
g, are 81ven below. 4 'he Muskat type of pomegranﬂte

was also anal ! : X

037 to 0'78_
511 to 1456

- ““>x~_ﬁ‘*‘h>‘ e ——— e "—7—-‘/
A typical good Muskat
— fmltvziig(;{nary pomel;sra.nate.
T e —— ———— . e ——_'4—’_’/
N Per cent. Per cent.
on-edib} i
(Skiny T0rHOR . 4940 3096
_ (Seed) 32:60 1671
Juice . 1680 13-32
5060 69
s On Juice
ACIdlty (in gram :
ll\ir’educing §§garss of H,80,) 0‘5}6 Og;'
on-reducing sugars 14:56 11

(Bot.—Vitis vinifera,
A X a). ‘
have bnumber of grape samples including different varietiés

eén analysed. Th ,
i . . e analysig kart
variety when ripe is as un der:—y of common or Bho

GRAPES

On original fruit.

M(t)listure; 7;;; oint’77'2
. s 42 Y
Acidity (in grams of H,80,) 833 :g ggg

Total (relucing) Sugars . 1569 to 1860
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Some of the types of grapes were also analysed especially
Or their sugar contents. The results are given below: -

g

Total (reducing)

Type ' On 03:?::?{1“%.

J Por cent.

|
Phakadi j 1640
Pandhary col 1809
Dhokare ol 1860
Black Prince 1710
Khandalhare ... 1970
Kali Salebr - 220

|

I'1as (Bot.—Ficus carica).

A large number of samples have been analysed in the
tage of figs as grown in the Poona District. It has been
found that ripe samples received duiing the months of
January and early February had not developed the sugars to
their maximum; while those analysed in late February,
March and April show a very high percentage of sugars,
The following results of analysis wiil bear out the above
facts vividly :—

(1) Variation in 7 samples analysed in early Febru-
ary :—
Per cent.
74'5 to 81:80
289 to 576
34:64 to 5142
3831 to 5143

Moisture

* Non-reducing sugars
* Reducing sugars

* Total sugars

(2) Variation in 22 samples analysed late in February

and in early March:—
Per cent.

69:0 to 810
362 to 1565

3315 to 5863

4521 to 6433

Moisture
* Non-reducing sugars
* Reducing sugars
* Total sugars

\M—_—-———_’_

* Calculated on dry matter.
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(8) Variation in 30 samples analysed in April:—

Moi Per cent.
Moistare ... T463 to 8718
Non-reducing sugars -~ 266 to 82

» .
Reducing sugars
»
Total sugars

20-07 to 54'16
3101 to 60°18

Analysis of unripe fruits is given for the sake of

comparison :—
— o | N R
| . od
- [ Fruits unripe, t menﬁl llllyOtdrci&;iOP
_______ B L
|
' Por cent, Per cent.
Moist °
o _ur% . 83-37 878
o Op-reducing sugars 085 Nil
*Reducmg sugars . 791 489
Total sugars o 876 482
- \
T T e e - ——— et e 7‘_4—-—”’/
Analysis of fruit completely ripe on plant :—-
| Per cent.
Moisture 4780
* Reducing sugars 5578
* Non-reducing sugars 372
* Total sugars 5945

* Calculated on dry matter,

‘Guavas (Bot.— Psidium guajava.)

About three dozen samples of guavas have been anal)’sed ‘

and in addition g few sa . )
mpl f :
?esults have been given in di[;‘f(easegt tklllﬁzgélﬁ varieties.

. T e L ,,//
Guava fruits Guava fruits
general. ripened on trees:
—_— o | .
!
With seed removed, Per cont. ; Per ceut.

Moistur

*Redu:;ng sugars 7682 to 8783 | 785 to 8140

* Non-redmo ot 885 to 1264 | 548 to 1396
g sugars 815 to 1565 9-54 to 20110

* Total )
sugars .| 1897 to 2918 | 2202 to 3010

—_—

et I

* \Calculatecf;n.dty matter,
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Results of analysis of some of the varieties of guava: —

——

Kothrud| Dharwar.| Mirsj. 3{:;’:;“‘ Dholka red,

With seed removed Per cent.| Per cent.| Per cent. | Percenr. | Per cent.

* Moisture .. 754 7676 77:46 820 577
Reducing sugars ...| 881 | 1004 | 1231 761 70
* Non-reducing 10036 | 1846 | 1730 | 1194 | 1037
sugars. !
* Total sugars L1917 2850 | 2961 0 1955 | 1737

*(Calculated on dry matter.

Crrroxs (or fruits of the citrus family).

In the citrus family, we get a number of kinds of fruit
and each one has a peculiarity of its own. Samples of each
variety have been analysed, and the results are given
below : -

Lemons (Bot.—Citrus medica— variety acida).

Il{;l‘::ii Sour]ime.‘ Bind lime. | Long lime.
Moisture LTT50 | 7600 | B8G05 | 8457

Juice 5760 56:80 3973 5182

0-20 018 086 | Traces.
Non-reducing sugars 024 018 | 052 | Nil.
Total sugars 049 036 1:38

Acidity—In grams citvicacid... 750 | 774 | 1070 | 1088
595 | 542 | TS0 | 762

[
On Juice. J
Reducing sugars =

!

In grams of sulphurici
acid. | B I

Pouero (Bot.—Citrus decumana). Shaddock of West
Indies, or Pomela, as it is ordinarily called has also been
analysed and the results of two samples are given below :—

} Sample I. | Sample II.
. Per cent. Per cent,
Moisture . 82506 90-00
Juice L 2586
On Juice. ‘

Reducing sugars 279 2:22
on-reducing sugars T N 322
o't&.l sugars . 456 544

Ac:dlty—In grams of citric acid . 115

In grams of sulphuric acid . 081

— e —



OraNGEs (Bot.— Citrus aurantium).—Some samples of
oranges have been analysed and the results obtained are
divided mnto two groups:—The Nagpuroranges which general-
ly contain less of acid have been put together in one group
and those that are obtained in the Pooni bazar or the Doons
local varieties have heen put into the other:—

.
A I\ Aspur oranges— Per cont.

Rlpd and seed (non-edible) L8800 to 4400
Tuice ' ..52:00 to 6200
Reducing Sugars On Juive, gt 450
Non-reducing sugars 316 t0 396
'l'()t:h'l sugars L TR o TY0
Acudity—In grams of citric ncid . 081 to 121
In grams of sulphuric acid 056 to 00847
B. Poona oranges—
Moisture 8250 to 8597
*Pi‘]p . L6292 to THB3
* {Yeduemg sugars L1062 to 13732
. I\‘cn-reducmg sngars 1015 to 20003
» Votal sugars L2177 to 8495
. ACldlty—In grams of citric acid U959 to 4269
In grams of sulphuric acid L2167 to 2988

*Calculated on dry matter,
MosamsE (Bot. —Citrus aurantium).
lIt‘ 18 & very sweet fruit of the citrus family and an
anatysis of only one fruit is given as a type:—

Per cent,

_)I:Ioistur_e . 8300
Reducing sugars T N
:Non-reducing sugars e 058
Total sugars o 1374

* Calculated on ediblo parts.

MaNGoEs (Bot.— Mangifera Indica).
ed i Alb(()il-lt a dozen samples of mango fruits have been analys-
‘& chufmg some special varieties such as Pairi, Alphonso,

c. ew typical results of analysis are given below: —
T e

© Ordinary | Pairi Alphons®
mango fruit/mango fruit mango fral
e | . (ripo). (ripe). (zipe)- )
Moisture On pulp. Per cent. | Per cent. | Per conte
! _ 813 | 7930 | 8030
I1\%Ieducmg sugars v 14046 900 366
on-reducing sugars |

3378 | 626y | 4707

* Total sy e

s qe ga'rs : RQ. v, ~ 67
Acidity—1p t .- 5822 1 6167 | 50
e ol elphurcaid . 0% | 034 |

. " N -
Culculated on dry matter.

Results of analysis of two sawmples (of Pairi and Alphonso)
which have been analysed for other ingredients also such as
ether extract, albuminoids, carbohydrates, &c., are given
below: —

Pairi. Alphonzso,
1

; Per cent. | Per cent,
\

‘ On pulp. ' ‘
Moisture | 84'29 79.00
Ether extract | 8;1 83(25
oody fibre 11404 | 2077
Carbohydrates A .
;Albuminoids 8 ig 8 ?:71

h ' 9
; 1008 14:63

?ugars (total)
Containing— ‘
__Nitrogen 013 015

Only one sample has been analysed for its potash,
phosphoric acid, &c., and the result thereof of is quoted

below :(—

On pulp. Por cent.
Moisture ... 8300
Potash U 3 5]
Phosphoric acid : .. 005
Lime 012
Magnesia 010 -

Some stray or miscellaneous samples of fruits other than
those given so far have been received and analysed frow time
to time. The results obtained have been given below:—

Jack Fruir (Bot.—Artocarpus integrifolia.)

|
éUnripo fruit Ripe fruit.

| «

Material Quter

used as yellow
| vegetables fleshy pulp| Tuner seed,
in Indian ' round the

dishes, |  seed.

6126 | 6920 | 4232

Moisture !
o e i
D ninoids ' 9621 | 2608 4195
1gestible carbohydrates \] 530 ( oss | “1so
1byr .o !
Ash re0| Ol 160
— ) L 1 i |
B 21473
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. Custaw> Arrie, &o. (Bot.— Anona Sp.).

. T Sitafal ]
i {Custard
| apple)

(Bot.—

l Anona
T - - | sguamosa).

. On

Moisture pulp. \ X
Ruducmg sugar \ 6462
N B 5G4
I ‘on-l-educ-mg sugars T 8’7
Total sugars , 2 0!
A | )

b . o

Edible matter

' On edible matter
Reducing sugars ibte matter
I‘{on-reducing sugars
Total sugars

Acidity—In terms of sulp huric acid

Dry Frurr.

AMBUL ((Bot.— ljugenia jambolana).

T Ramfal

(Bullock's heart

{Bot.- Anona retigplﬂt}‘)-

Big.

6167
3147
Nil.

3147

Hugenia jummbs

Small.

643.3
2430
Nil.

2930

Jambul {Bot-—

bolana):

8 00

809
9-26
17-35
121

R

Among the class of dry fruit only two kinds of fruit, V12

dates and figs have been analysed.
Dates.—Under

these 8 samples-—each  of dit’ferenb

variety—have been analysed in detail, and the results of a1l ©

them will be found in the following tables: —

Ihefollom g are Sind varieties raised from seedlings

o | | Blaok | Yollow

e ] Black. l Bod, ‘ Blaok el
,,,,,, | tope | dates

|

%?f (%) Pcr;:e;; | Pe; ;el;t; } Per cent. 1’0;::;‘
ible matter dag 2222 5
Moistuon edible matter. [ 8230 8667 | 7778 | 7999
Woodyr%bre o[ 2500 6000 " 500 | 5500
ucing SUOaTS vl 284 190 ! 200 250
Non-reducing o, L5916 1938 0 4627 | 1698

Total sugen® ~ 6V o 420 N Nil | Nil
gar { 6336 1938 4627 | 1693
—_— o

35
i Loug i ypyekat.
tapering. ) ‘
e
, Der cent. | DPer cent.

Sead
Kdible maiter

On edible matter.
Moisture
Woody fibre
Reducing sugars
Non-reducing sugars
Total sugars

Figs, dry—1In case of samples o

11-36 750

I

TSN IR 1 92-50
4000 1 2270
274 182
107 1 7600
104 | NiL
4511 . 76:00
i dry

fics only a lew

Crown.

Per cent.

7-85
02015

2314
1-88
6980
Nik
6980

foreign varietics have been analysed for their moisture and

sugar contents and the results hav

—-

| =

! @

! -

R ' ul

= A g

= ; 3 f

n I ‘7 =

I e e

B3 | 3] P

= & < |

i |
Der cent. Per cent.iPer cent.!P

. |
Moisture

Sugars

Tecturer in Chemistry at the Poon

Bulletin.

B 21474

10051990 11904 [ 19714 125
4630 4570 146764 | 46°50 | 5T34 15
I . | I

e been given below :—

Grecian.
. Smyrna.

A

|

i California.

194

l Poona.

or cent.‘\[’cr ccnt.‘;Pur cent.jercent,
12 119°95
734 | 4593

|

I am much indebted to Mr. V. N. Gokhale, B.Ag., B.5c.,
a Agricultuml College,

for the help rendered by him in compiling the matter of this
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EXOTIC SUGARCANE VARIETIES IN THE
BOMBAY DECCAN.

I. INTRODUCTION.

: The sugarcane is a kind of gigantic grass which from all
evidence ab present in existence, developed in Eastern Asia;
and has from this centre been distributed throunghout the
tropical world. During the period of its cultivation, it has
developed very many varieties, each with its special charac-
ters, whose advantages and’ whose adaptability is very
different. Many of these varieties have occurred in the .
Bombay Presidency, and the resulb of a careful study of these
and of their capability by Frof. J. B. Knight has been recent-
ly published. The present builetin is a study of a number of
exotic varieties, obtained either from other parts of India or
abroad, as grown on the Manjri Farm, the sugarcane research
station of the Government of Bombay in the heart of the
Bombay Deccan. , '

The varieties dealt with here represent a selection of
~exotic varieties introduced at various periods during the last
twenty-five years, and all of those which showed any promise
were iultiplied and then tested on a large scale, and in
many cases in general cultivation on the Deccan. The
names given to the varicties are those under which they were

received or which have been given fo them since. 3

The origin of the varieties to be dealt with in the present

bulletin is shown in the following list;— }
1. Pundia.—The local favourite high yielding
cane of the Deccan tract.
2, Red Sports.— This was obtained from the sugar-
cane station of the Madras Government at Samalkota

in 1909 and has been grown at Manjri ever since.
3. D. 109.-—This was obtained under this name as

a sport cane from the West Indies in 1914. )
4. Java100(?).—~Thiscame from Hebbalin Mysore
under the name given in 1914.
5. White Transparént.—This cane was received
from the West Indies in 1914. '
| 6. Wazy Red.—The origin of this cane is some-
what obscure, but it is said te have been received from

Sind. .
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7. ‘ B. 1528.—This is also 2 West Indies cane, im-
ported in 1914.
8. B. 208.—This is also a West Indies cane, im-
ported in 1914.

9. Manjav.—"This cane was received from the
West Indies in 1914, and was supposed to be tlmtmun(_ad
“B. 376”. 'There was sowe doubt, however, aboub it,
and hence the local name Manjar was given (¢ Man”
from Manjri and “ Jav' from Java).

10. H. M. 544.—This came from Hebbal in Mysore
in 1920,

11. H. M. 600.—This also came from Hebbal 1B
Mysore in 1920.

- 12._ S. 48.—The origin of this cane cannot be traced
There is some probability that it is *J. 218,” a well-
known Java cane.*

13, Cavangerie.--This was introduced from Maurt-
tiug in 18982 and has become the usual cane of tbe
Western India sea coast.

II. AIMS AND OBJECTS OF THE WORK.

(a) Selection.~The trial of these varieties commenced
from the time they were brought. Preliminary gelection for
real comparative trials for a few of the varieties commence
earlier when only outturns were compared. But from the
year 19|23~24, a more detailed study of the varieties with
three others on a large scale was made and the results obtain-
ed are recorded in the following pages.

, (b) Conditions under which the experiments were ca/)"‘i'?‘l.
ous,—The methods of cultivation followed on the Manjr?
Farm in growing cane consist mainly in the following:—

~ The land is put undersann hemyp (Cro{olaria.jzmcea)
in the kharif season. The crop is plonghed in by the
8. A. E. Gallows plough in October. The land is thep
disked and harrowed by December. Kurrows are then
opened five feet apart with a big rideer (R. N. R. 1.).
'tThe land gloes not receive any farm yard manure.

QE dressing of saflower cake (containing 756 lbs. ©
nitrogen) and sulphate of ammonia (containing 75 ibs.
of nitrogen) is given to the crop in three doses. The

* This has be e T Yy e T —— T T
G overnm ent O?Ir;]slilag.gested by Rao Saheh V enkataraman, the Sugareanc Expert of b

3

first dose is given when the crop is three weeks old, the
second dose when the crop is about seven weeks old, and
the last at the time of earthing, when the crop is about
four or five months old.

Kight thousand sets, each having three eye buds, is
the usual seed rate per acre. Planting is done in loug
rows without bunds. The crop generally gets irrigation
every ten days. The total quantity of water including
90 inches rain comes to 100 acre inches.

The rotation consists of sann hemp as a green
manure in the first year, sugarcane in the second year,
and Nilwa jowar, a form of Lharif jowar followed by
gram in the rabi season in the third year, thus complet-
ing the cycle of three years. No ratoon of cane is taken
on this farm.

The soil of the Manjri Farm is medium black cotton
soil having a sufficient amount of humus or organic
matter. It is easy for tillage and is well drained. It
has a porous sub-stratum of murum eighteen inches to
two feet below the surface. The climate of the place is
usually warm and moist with little excess of cold or
heat. The range of shade temperature is from 60° F.
to 106° F. in the hot weather, and from 49° F. to 85" I%.
in the cold weather. The average rainfall is not more
than 20 inches (14 to 25 inches is the variation). The
details for recent years are given in the Appendix B.

(¢c) Objects.-—The object of the experiments was to find
out what varieties of sugarcane are likely to give the best
yield in point of weight of cane and gul (jaggery) in compart-
son with that given by Pundia, the local variety now usually
grown, with a view to have on hand an equally good or better
variety than Pundia in case the latter deteriorates. The
trials were carried out under the ordinary working conditions
of the Manjri Farm for several years under uniform conditions
with a view to secure comparable outturns for each variety

when tried on a field scale.
I1II. DESCRIPTION OF VARIETIES.
A.—GENERAL DusSCRIPTION OF SUGARCANE.

Before giving an account of each of the varieties studied,
it will not be out of place to give a general description of the

cane plant.
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~ General description of the cane plant—Sugarcane
is made up of (1) the root system, (4) the root stalk, (c) the
sif;alk vroper, (d) the leaf and (e) the inflorescence. The stalk
of the cane 18 roughly cylindrical, and in some varieties 13
swollen between the joints, giving the internodes a shape
somewhat like that of a barrel. The size of the stalk dilfers
not only with the variety, but also with the conditions under
whlc'h cane is grown. The diameter lies between a minimum
of 0'5and a maximum of 3 inches or from areed like cane to
the elephant type of cane. An average longth of 12 feet 18
typical of a well-grown cane. The mean weight per cane in
& well-grown crop is from 3 to 4 pounds. The growth of the
cane 18 either erect or recumbent. The stalk is made up of
a geries of joints or internodes separated from each other by
the nodes. These are either straight or zigzag. The node
T'I?ﬁY-Ibe of larger or smaller diameter than the internode.
b le length of the node In & good cane is typically from 5 to
; Inches, though this is influenced by conditions such a8
rought, excessive cold, soil conditions and disease. 1The
number of nodes may vary from twenty to thirty. At cach
1r{lode, and alternately on opposite sides, is an embryo cane
nown as the eye bud. This is generally bigger than a pedr
and may be triangular, pointed, oval, or hemispherical 1D
shape. Jn some varieties the eye is very swollen and promi-
nent. From the eye and running upwards appears & chanael
along.t}‘le stalk which may or may not be well marked. Above
each joint appear from one to three rings of whitish spots.
which is the.zone from which adventitious roots may arise,
each spot being an embryonic root. The eyes or buds serve to
;ﬁplt'}oduce the cane by means of asexual-sexual propagation
that is to say, vegetative reproduction by sets. When the set
i8 planted, simultaneously with the root system adventitions
;ﬁots develop and serve to feed the plant. In some varichies
e eyes have a tendency to sprout while on the parent plant.
Usually the canes are coloured, either green, yellow oF
:c;me s(l_ilade of red, varying from pink to deep purple. When
¢ posed to the‘ sun, they may geb blotched or marbled In
agsszzz;nc?. btn_ped or' ribbon canes are formed by the
abne theo gollli)url;lg matter in streaks running lengthwise
N stalk. From these striped canes, self-coloured
bp requently occur, many of which have been found to
e of'lgkl;ealt economic interest.
. Lhe leaves are alternate and opposite ach joint
consisting of two parts, leaf sheathpaI;d theolzgfalt)lzfdlé.l : JThe

o

sheath is about twelve inches long, the blade is from three to
four feet long and two to three inches wide. The colour is
-of varying shades of green, and may even be white. The
leaves are serrated along the margin with hairs at the base
In some cases.

The root system of sugarcane.— When germination
takes place a single mother stalk is formed. The under-
ground portion of the stalk forms itself into a rhizome,
having at each node a dormant eye. As growth pro-
ceeds, new shoots form from this rhizome until a stool of
cane is formed. The roots of the cane spring from the nodes
of the set planted. They are fibrous, lateral and very
delicate. They ramify in all directions from eighteen to
thirty-six inches from the stem. The roots do not penetrate

- usually more than three feet depending upon the nature of

the soil and the depth of sub-soil water level. The cane has
no tap roots and its roots have comparatively little hold on
the soil.

The flower.—The intlorescence of the sugarcane is a
panicle of soft silky spikelets borne on the end of the
elongated peduncle called the arrow, arising from the
terminal vegetative point of the cane. Sugarcane rarely
forms fertile seed.  Some varieties never flower, and others
do so only in the tropics. The age at which sugarcane
flowers depends upon variety, climate and time of planting,
varying generally from eight to fifteen months. Winter is
the usual season for flowering in the Deccan, though the time
of the year varies in the different cane-growing regions.
B.—GENERAL DESCRIPTION OF VARIETIES UNDER EXPERIMENT. .

The following is the chart and synopsis ‘which gives the
names and description of the sugarcane varieties with which
the experiments were made. The complete description with
the structural details is given in a tabular form followed
by the botanical description of individual varieties :==

Table for indentifying the Varieties of Sugarcane used.

I.—Red or purple canes.

(a) Slightly zigzag
(i) Arrowing.
(aa) 'Thick = cane, with profuse wax.
Wazy Red.

(bb) Thin cane with wax present.
S. 48.



(ii) 8p9iié§iy arrowing, thick and slightly wax
(aa) Deep red in colour.

* Red Sports.
(bb) Light red in colour.
D. 109.
II.——Striped or ribbon canes.
(a) Yellow, with red stripes, auricle present.
Kabirya.
(b) Red, with dark green stripes, auricle absenb.
Cavangerie.

TI1.—Green or Yellow canes.
- (a) Slightly zigzag.
(i) Arrowing. ;
~ (aa) Wax present, Greenish, yellow canés
White Transparent. '
(bb) Wax absent, Bottle green
tumor opposite eyebud.

B. 208.

(i) Sparsely arrowing.

Mangav.
(1ii) Non-a,rrowing.

(aa) Wax present, Barrel shaped inteF
nodes.

Pundia.
(bb) Wax absent.
(I) Auricle present.

Java 100,

(2) Auricle absent..
5 H. M. 544.
(b) Distinctly zigzag.
(i) Non-arrowing and thick,
H. M. 600.

1 2 3 4.
Waxy Red. B. 1528. B. 208. Manjav.
(1 Natural size.)




1 Pundia. 2 D. 109. 3 Java. 4 White
Transparent.

(1 Natural size.)
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: e ‘]:he following table gives the deseription and structural
| details of each of the varieties of cane under study, including
E at of its stem, leaf, internodes and eye bud whicn is follow-
©d by the botanical description, the identifying characters
! and composition of the cane, &c., of the varieties dealt with
| n this bulletin : —

4 " : [See pp. 8 and 9 for Table.
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|
G ®
Name of Size of g t]
veristy. | Habit of |Height| cane, '35 Q
stem. in  |middle 828
girth. 5 8¢
f"a8
Inches, Inches,
Pundia ..)reet to] 56 4-2/8 | 16
reclining,|
Red 8ports. Reelining 82 43/8 | 2
or lodg-
ing. N
D. 109 | Deo. 83 4-3/8 19
Java . Erect 80 4-2/8 | o9
White Do. .} 84 3-5/8 19
Trans
parens.
Waxy Red. | Erect to| g2 418 | 18
reclining.
B. 1638 ... Silghtly 368 | o
reclining,
' B. 208 .| Erect 66 258 | 18
Manjav Do. 89 4-4/8. 23
Cavangerie, Do, " |4 %
H. M. 544..| Erect to 378 | 19
reelining.

H. M. 600... Reclining 78 to 79 3-6/8 21
to lodg-
1ng.

"8.48 (Erect tol 88 | 248 | 1a
reclining,

i

Field chnrncters

'Canes per
stool

i
i

4 I;

9 to
1

Colour,

1
'
¢
i
|

Yellowish green colour,
internodes have a
tendency to split.

Purplish red in varying
shades with waxy coat
(Medium).

Dirty yellowish red in

varying shades faint
vurple with  waxy
encrustation,

Yellow  with  bluish

blend, in places red
tinge where exposed.

Glaucous or  bluish
green with pink shade,

Purple with waxy coat.

Purplish  red
with waxy coat.

eolour

Dirty peculmr green
{bottle green),

Light green with pink
and blue shade,

Purnlish red or claret
coloured with longi-
tudinal black stripes.

Yellow with a shade of
purple in covered
internode, when
exposed purptish

or chocolate,

Dirty blackish brown.
greenish yellow sone-

times  with , pink
shade.

Purplish red in the
lower and purplish

vellow in the
internode.
inerustation.

npper
Black

1
i
'

Foliage
Breadth.

inehes.

2-2/8

2-5/8

2-3/8

2-2/8

2-3/8

2-4/8

2-6/8

2-7/8

TABLE

Description of sugarcane var Letws qrown

i

1 .i
} Arrowing. |

r’
i
Sparsely.. g
\
(
Wl

Do.

i

Nope .

‘

!
{
Profuse ..

Do,

None e

! profuse .-

sparsely...

- None -

Do. 0t

Very few...

Profuse ...

)

No. 4.

on a field-scale as observed on Manjri Farm, 1923-24.

.

Internode characters.

Eye bud character.

] 3
g . N .
Shape. :‘f‘& :ifﬂ Channel. Wax. Size. Shape.
oA oM
:."3 za '
Inches./Inches.: 1
; i 311 4 i ...| Semicircular at bottom and
Barrel shaped.| 4-5/8 | 4-1;8 | Slightly = Slightly ...| Medium s:?mcllgular rat b
|
' 1 irv
ig i . .| Flat round with hairy apex,
geny at) 518 i Shg,l;: er ]\&e;i’:;}.m be extending beyond growth-
bottom. : pone. : band.
| : P
Broad at base{ 538 4-2/8 | Slight . waxy Do. .| Flat round with hairy apex.
than at top. 1
| \
Medinm Round and bulging.
Cylindrical 428 | 3658 Nome .. Very | Mediu
broad.
Nem t1 Medium ... Round at bottom and trian-
N?'“c]iy'ca] ey-y B8 i 378 | Present . \ Stightly - € gular at top.
indrieal.
i ! R i Waxy Small and| Flat, round with an apex.
Cylindrieal ...| 558 ! 4-1/8 |Slightly .. ! a el
|
! |
. Flat, rounded at bottom and
“igzeg B4R 4 P;i%ea%t f Do- | e triangular st the top hairs
| at the flanges.
i tedi ..t Flat, medium broad apex
Cyclindrical ; 4-5/8 © 41,8 |S8lightly ... None | Medium P el A
with a bulge. | : oty
‘ ' ir; romi-
' i .| Do. ..[Rounded, hairy not 1
Cylindrical 5 ‘ 428 Do. . Slightly ound
| ; . .
' \ 1 id. .
Opposite eye 412 ; 4 None or Nome .. Do. .. Shapeglobo
bud shightly ; | vlorhtlv
sigzag. i slightly .
‘ Do. Do. ..|Oval to ovate, pmmmeu(t{
Enlarged af 3478 40 None heavy patch at base an
base than at extending up to growth
top. 1 i ; band. '
i
3 ! }
; | | .
‘ "' i ..|Hemispherical with blunt an
Trregnlarly . 578 | 378 | Do.  Medinm . Large flat apex, obtusely rounded.
bulging. | ! flanges prominent.
|
i @
i Tedi ...| Ovate, hairy at base an
Cylindrical 5-2/8 ’ 2.6/8 | Slight Do. .. Medium .| Ovate. e des present.
i

\
|
\
!
|
|
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C.—Botaxicat. DESCRIPTION OF THE VARIETIES TRIED.

The varieties described in the following pagesare studied
under the headings given below: — i
1. Habit, comprising nature of growth, arrowing,
tillering, ratooning, ripening, &c.
2. Colour. .
3. Internode (region between two nodes or joints)-
4. Growth ring (the region separating the node
froimn the above internode). ’
5. Root-ring or root band (space between the
growth ring and the point of attachment of the leaf
sheath varying from 6 to 12 m,m. in width). .

6. Leaf scar (remnant of base of sheath, remain”
ing on stalk when the leaf falls off).

7. Wax ring or bloom band (region about 10 m.m-
wide immediately below leaf scar, characterised bY
having deposit of wax).

8. Eye bud.

9. Chanrel or groove.

10. Leaf, comprising leaf sheath and leaf blade OF
lammina.

11, Distinguishing characters of the variety.

1. Composition, giving percentages of sucrose and
fibre in cane and the Brix in the juice only.

. (1) Pundia. .
Habit. - It is a tall, slightly reclining, thick, soft, julcy

cane. It ratoons freely,tillers profusely. Tt does not genem1 y
arrow in the Deccan, and ripens in about 12 months. ,

Colour.—The colour of exposed and ripe internodes 1
yellow to yellowish green or greenish yellow.

Internode.—This has a light bloom (wax) all over the
surface of the internode and black incrustation of wax here
and there. It is very slightly zigzag and medium in length:
The shape is generally bulging giving the internode a barrel
shape with constrictions at the nodes. It bas corky longt-
tudinal markings. The ring is soft, and it has got the split-
ting habit.

Growth ring.— s about 2 m.m. wide, not very prominent
. or distinet, slightly elevated to the touch and is of a pale

yellow colour.
Root ring.—Itis T t0 9 m.m. broad, having numerous

root dots in three or four rows, the lower rows being well
marked. '

11

Leaf scar.—Is obliquely placed and recurved beneath
the eye bud.

Wazx ring.—Is depressed, having a coating of white
wax. Colour undernsath the wax coat is pale green or green.

Eye bud.— Is bulging and medium in size, semicircular
and broad at the base, and triangular and acute at the top,
or macronate, apex extending slightly beyond the growth
ring. Apicobasal angle is half way between the base and
the apex. The flanges are prominent.

Channel.—Is usually indistinct, and if distinet it is

| slightly above the eye bud, but not extending all the length of

the internode.

Leaf.— Dry leaf sheaths, though detached at the leafscar,
keep on the cane and are covered with sharp stiff hairs
(spicules). Leaf blade or lamina is about 23 inches wide and
is coloured with varying shades of yellowish green to green.
It is curved graceiully on the sides having serrated margins.
It is hairy or lannate at the throat, with presence of ligule
and ligular processes or auricles.

Distinguishing characters.—(1) Barrel shape of the
internode. (2) Presence of corky longitudinal markings on
the internodes. (3) Occasional splitbing of the rind of the
internode. (4) Presence of ligular processes or auricles.

Composition—
Cane. Juice.
Sucrose, Fibre, Brixat 175 C.
per cent. per cent.
14 to 15 10 to 11 18 to 20

(#) Red Sports.*

Habit—1t is a tall, reclining, thick, soft, juicy cane.
Tillering is medium, arrowing is sparse, ratooning is good
and ripening takes place in 11§ to 12 months.

Colour.—Is red or purplish red, and is shining purplish
red underneath the bloom.

Internode—Has medium amount of wax all over the
surface and black incrustations. It is enlurged or bulging at
the base and narrows gradually towards the top, sometimes
cylindrical also. Stalk is slightly zigzag.

Frowth ring.—~ Is 3 to 5 mn.m. wide, quite distinct and
slightly elevated and much more prominent and broad when
the cane lodges. Colour is dark purple where exposed and
greenish pale yellow where covered.

* Identical with D, 109 hotanically, though it differs in yield.



Root ring.—Is 5 to 7 m.m. broad, distinct, but rather
depressed. Root dots are few and arranged in three rows.

Leaf scar.—Is prominent, squarrose and obliquely placed
to the stalk.

Waz ring.—Is depressed, covered with wax of ashy
black colour. Underneath the wax the colour is dirty yellow
or green.

~ Eye bud.~Is ovate and subacute with narrow flanges.
Apicobasal angle is half way between the base and apeX-
Hairy patches are present at the base.

Channel.—Is very narrow and shallow and extending
over half to two-third the length of the internode and in very
rare cases over the whole surface.

Leaf.—Sheaths are partially adhering, easy to strip and
covered with sharp hairs or spicules ; leaf blade is about 2 t0
24 inches broad and curves gracefully on the sides and 18 0
green colour. It is hairy or lannate at the throat and
serrated at the margin. Auricles or legular processes are
absent. : '

Distinguishing characters.—(1) Presence of purl’liSh
red or reddish purple colour with medium bloom and black
Incrustations. (2) Internodes are bulging at the hase. Growth
ring is prominent and elevated.

Composition—
Cane, Juice.
Sucrose, Fibre, Degree Brix at
per cent. per cert. 175 C.
11-5 to 13 11 to 12 16:5 t0 18
(3) D. 109.

 Habit.—Tt is a tall, reclinirg, thick, soft juicy cane. It
tillers and arrows sparsely, and ripens in 11:17 to 12 months.
Ratooning is good. i
. Colour.—Is purplish red or reddish purple at the lower
internodes; at the upper internodes purplish yellow in
varying shades. .
I{tte'rnodes..——-It has medium wax all gver the surface and
black incrustations. It is enlarged or bulging at base and
narrows gmduglly towards the top. Stalk ?s slightly zigzag-
Growth ring.—1It is about 8 to 5 m.m, wide, prominent-
1y elevated and broadened on account of the lodg,ing charac-

ter of cane, colour is dark : ;
yollow where cover ebd', irk purple where QX\posed and purplish

13 -

Root ring.—It is 6 to 8 m.m. broad ; very slightly de-
pressed, root dots are not very numerous in nuinber and
arranged in two to tlivee rows, being prominently tubercled.

Leaf scar.— It is squarrose, and obliquely placed to the
stalk.

Wauz ring.--1t is broad and is rather depressed and has
heavy deposit of wax.

Eye bud.—TIt is medium in size and varies from oval to
ovate in shape, has acute apex and narrow flanges, apicobasal
angle is half way between the base and apex. Patches are
present at the base, point of germination is apical.

Channel.—1It is indistinctly present and narrow and
shallow if at all present. It extends over about half the
length of the internode or so.

Leaf—Sheaths remain partially adhering after drying
and are easy to strip; they are covered with sharp stiff hairs
and are covered with slight wax. Leaf blade is about 2 to 23
inches broad, and curves gracefully on the sides. It is hairy
at throat and serrated at the margins, has dark green colour,
Auricles or ligular processes absent.

Distinguishing characters.—(1) The internodes are
enlarged at the base than at the top. Its peculiar purplish
red colour at the lower internode and pprplish yellow in
varying shades in the upper internodes is characteristic.
(3) Prominently elevated growth band.

Composition—
Cane. Juice.
Sucrose, Fibre, Degrees Brix
per cént. per cent. at 175 C.
125 to 14 11 to 125 175 to 18

(4) Java.

Halit.— Tt is a tall, thick, soft, juicy cane; is erect in
growth, has medium tillering capacity and does not arrow,;

it ripens in 113 months to 12 months. _ o
Colour.—Is greenish yeliow to yellow ; in exposed inter-

nodes, reddish or pink colour developes owing to the partial

detaching of leaf sheaths. ey ;
Tnternodes.— Are nearly cylindrical in shape, and medium

in size, and the stalk is very nearly straight or slightly

Zigzag. . .
Growth ring.—Is from 2 to 4 m.m. wide and slightly

elevated, colour is whitish yellow or pale yellow.
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Loot ring.—~Is from 9 to 11 mu.m. wide and is very
prominent; root dots are medium in number and arranged 10
three to four rows ; colour is bright yellow.

Leaf scar. - Is prominent and smooth and nearly placed
at right angle to the stalk.

Waz ring.~Is 10 to 12 m.m. broad and is slightly
depressed ; heavy deposit of wax.

Eye bud.—Is medium in size and oval in shape, bas
acute apex. It is as much broad as long and has hairy
patches at buse and hairs at the apex, apicobasal angle is 2
% to 4 the distance from the base of bud, fairly broad
sometimes of lightly purple shade, point of germination *
apical. '

Channel.—1Is absent. .

 Leaf—Sheath ig covered with sharp stiff hairs OF
spicules and has light green colour with a shade of pink OF
purple; after drying, thesheath keep on adhering to the stalk;
lamina 2} to 3 inches broad in the lower part of the cane the
leaves spread sideways, and in the upper part they are erect
with tips declined; auricle present on one shoulder.

Distinguishing characters.—(1) "Fhe internodes
medium in size and cylindrical in shape. (2) Presence O
ligular process or auricle on one shoulder. (3) Prominent an
broad root ring. (4) Striking yellow colour.

are

Composition—
Cane. Juice.
Sucrose, Fibre, Brix-at 175 C.
per cent. per cent.
14 to 155 12 to 13 18°5 to 19

‘ (3) White Transparent.

_ Habit.—1t is & medium, tall, thick cane, has nediunz
ylllermg capacity, requires from 11} to 12 months for ripen-
ing and it arrows profusely.

. Colour.—Is from pale yellow to greenish yellow i_ﬁ
majority of cases, and in few cases light pink or blue shade 1%
observed. '

Internode.—1t has light wax all over the surface and 18
nearly cylindrical in shape; black incrustations are also
present.

Growth ring.—ls distinet and slightl d; itis

, 8611 y elevated ; 1
fromn 2 to 8 m-m. broad and in colour is ;ale yellow to deep
yellow,

15

_Root ring.— Is distinct but not elevated, its colour
varies from greenish yellow to light yellow or even dark
green, is 7 to 9 m.m. broad having three to four rows of
root dots, which are smaller in size and fairly numerous.
tlkLeaf scar.— Is squarrose and obliquely placed to the
stalk.

Waz ring.—Is depressed and covered with dense wax,

colour underneath the wax is leaf green.
_ Eye bud—Is fairly broad and is ovate, subacute to acute
in shape, flanges and hairy patches are well marked, apico-
basal angle is half way between base and apex, point of
germination is apical.

Channel.—1Is narrow and indistinet and extends over
2/3 the surface of the internodes, is broad at base and is
gradually narrowing upwards. In certain cases the channel
is well pronounced. :

Leaf—Sheath is covered with sharp stiff hairs’ or
spicules, after drying it keeps on partially attached to stalk
but is easy to be stripped. Leaf blade is coloured green,
lannate at the throat about 2} inches broad and spreading on
the sides,

Distinguishing characters.~Colour of the internode
greenish yellow and its shape is cylindrical. Stalk gradually
narrows from the base to the top. Iye buds rather flat, ovate

subacute.

C’omposition——c s
ane. uice.
Sucrose, Fibre, Brix at 17:5C.
per cent. per cent.
15 to 17 11'5 to 13 20 to 21

(6) Waxy Lled.
Habit.—It is an erect (sometimes slightly reclining), tall,
medium, thick cane. It does not tiller profusely, arrows
freely and ripens in 11} to 12 months.

2

Colour.—1Is reddish purple, covered with dense -bloom or
wax all over the surface of the internode giving waxy re.d
colour. In the covered part of the internode the colour is
purplish green.

Internode.—Is very nearly cy
stalk is continuous and nob zigzag.

Present. .
Growth ring.—Ts distinct and slightly elevated, when

covered it has pule yellow colour and where exposed purple.
It is 2 to 8 m.m. broad.
B 24402

lindrical in shape, and the
Black incrustations
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ERoot ring.—Is & to 7 m.m. broad, prominent bub nob
elevated. When covered it is pale yellow with a shade of
purple apd when exposed, dark purple; numerous root dots aré
present in three to four rows. ‘

Leaf scar.—Is obliquely placed to the stalk havin
presence of rough processes.

Wazx ring.—Is slightly depressed and is covered with
dense wax.

Eye qua’,.——Is ovate, subacute to acute, has prominent
flanges with hairy patches present. Apicobasal angle is ha
way between the base and the apex, but is longer than broad-

Cliannel.— Is not marked, and when seen it extends to
about half the length of the internode. .

Leaf—Sheath has spicules on the entire surface, 13
partially attached to stalk, but easy to be stripped. The lea
blade is about 2} inches broad and densely lannate ab the
throat, the colour is green.

Distinguiching characters.— (1) Presence of waxy coat on
the.entl.re surface of the internode, (2) Shape of the internode
cylindrical. (3) Presence of black incrustations.

Composition—
Cane. Juice.
Sucrose, Fibre, Brix at 17°5 C.
per cent. . per cent,.
135 to 15 11 to 12 19 to 195

(7) B. 1525.

Habit.—1It is an erect (sometimes reclining), tall, thﬁck
cane. It does not arrow usually, has got medium tillering
capacty, It ripens at 114 to 12 months.

Colour.—1Is purple in varying intensities.

_ _Internodes.——.[s nearly  cylindrical in shape, has light
- coating of wax, with black incrustations on the upper par
near the wax ring. It is bulging at the upper part in som®
cases, but is constricted at the node. The stalk is strongly
zigzag.

Growth ring.—Is slightly el ite side

J. y elevated on the opposite sl
of the bud, 2 to 4 m.m. wide. PP
. Root ring.—Is dark brown in colour and 6 to 8 m.m-
broad, dirty yellow coloured root dots, medium in number, aré
Ppresent in three rows.

. LeafSCé..br.——-Is romi t : ' £ 1k
and slighty squarros%, inent, obliquely placed to the sia!ss
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Waz ring.—Is coated with dense wax giving blackish
appearance.

Eye tud.—Is broad, triangular, ovate and big in size.
Flanges present with prominent hairy patches. Apicobasal
angle is1th thedistance between the base and the apex. The
apex extends beyond the growth ring.

Channel.—Is prominent, broad, but shallow and extends
all over the internode.

Leaf.—Sheath does not completely envelope the inter-

node, and remains adhering partially. Spicules are present
with coating of slight wax. Sheath is pinkish green incolour,
leaf blade is aboub 2 inches broad, light green in colour and
has serrated margin.
%3 e« Distinquishing characters.——(1) Zigzag natnre of the
stalk. (2) Broad and shallow channel extending throughout
the length of the internode. (3) Fairly big sized bud which is
triangular and ovate.

Composition —
Cane. Juice.
Sucrose, Tribre, Brix at 175 C.
per cent. per cent.
13to 156 115 to 125 18 to 19.
(8) B. 208.

Tlabit—Tb is an crect, medium in height (5 to 7 feet),
thick cane (12" to 1'6” in diameter). It has medium
tillering and ripens in 113 to 19 months.

Colour.—Is dirty green or bottle green- It may even be
described as mango green.

Internodes.—Have sides constricted —ab nodes, are
bulging evenly, and are cylindrical in shape, ivory or corky
markings near the wax ring are present in rare cases,n.
exposed internodes colour is dirty green, and where covered,
yellowish green.  Very light wax on the surface of
internodes. .

v Growth ring.—Is promu
internodes, colour is purplish
covered internodes greenish yellc
“'L? Root ring.—1Is distinct, having
internodes slightly yellowish purple,
relatively numerous and large in size.

Leaf scar.—1Is distinct, obliquely placed

below the eye bud, with promiscuous hairy fringe.
not touch the eye bud.

ent and elevated, in exposed

with shade of light green and in .

llow with shade of purple.

the back ground colour of
root dots in three rows,

and depressed
It does
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Waz ring.—Has profuse wax ; underneath the wax the
colour is the same as the internode.

Eye bud.—Sub-hemispherical, ovate, medinm in sizé;
has prominent flanges; basal patches present; hairiness ab
apex; edges sparingly hairy. It is very slightly longer
than broad ; apicobasal angle at about half way from the
base or is slightly beyond it.

Channel.—Is nearly absent; if present it is indistinctly
marked, slight depression near the eye-bud is noticed.

Leaf~—Has serrations going in upwards direction;
sheath is profusely covered with bristles. Semi-adherent t0
the stalk, and not completely dropping. -

Distinguishing  characters.—Distinet tumerous 8ap°
pearance on the opposite side of the bud, Soft hairy fringes
or circlet of hairs at the leaf scar.

Composition—
Cane. Juice.
Sucrose, Fibre, Brix at 17'5 C.
per cent. per cent.
14 to0 16 11'5 to 135 19°5 to 20°5

(9) Manjav.

. Habit— It is erect, thick cane and not very tall. Tiller-
ing 1s medium and arrowing is sparse to medium, ripening
takes place at 11 to 11} months. ’

.C’olouvr.——Is greenish yellow to yellowish green with an
admixture of light shades of blue and pink.

Internode.—Has light wax over the surface of internode;
black incrustations are present; stulk is very slightly zigzag;
mf}ernqdes have a slight uniform bulge and arenneurly cylin-
drical in shape.

Growth ring.—TIs distinet and very slightly elevated, 2 t0
3 m.m, broa.d, colour varies from green to greenish yellow.

oot ring.—Is from 6 to 8 m.im. broad and in colour is
pale yellow to greenish yellow; has three to four rows of roob
dots fairly numerous.

) Leaf scar—Is obliquely placed with a depression below
the eye bud‘and is protruding out prominently.

Waz ring.—1Is prominent, with a slight depressiony
colour underneath the wax is pale green to green.

Eye bud.~Is medium in size, ovate and subacute il

shape, having broad and prominent flanges, hairy patches at

the base are present, also it i i '
. , also it is hairy at the apex, apicobasal
angle is half way between base and gpex. P

.red In some cases.
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Channel.—Varies according to the character of the eve
bud, is distinctly marked to nearly absent. i
~ Leaf —Leaf sheath is partially adkering on drying, sheath
18 covered with sharp, stiff hairs, breadth of lamina is 13" to 2”
broad. It is hairy or lannate at the throat, and has a short
auricle or ligular process on one shoulder only.

Distinguishing characters.—(1) Its characteristic is
yellowish green colour with shades of blue and pink. (2) Juicy
appearance of stalk. (3) Preseuce of short auricle on one
shoulder. (4) Leafsheath partially adbering and easy to strip.

Composition of cane—

Cane, Juice.
Sucrose, Fibre, Degrees Brix 175 C.
per cent. per cent.
135 to 145 11 to 1156 19 to 20.

(10) H. M. 544.

Habit. — It is tall, thick, erect cane, has medium tiller-
ing capacity, does not arrow and requires from 12 to 123
months to ripeun.

Colour. - Is yellow or greenish yellow; where exposed
pink or purplish colour developes due to exposure or partial
removal of sheaths.

Internode, - Is slightly enlarged at the base than at the
top, nearly cylindrical in shape, wax on the surfz_Lce of'm'ter-
node is absent, stalk is slightly zigzag, black incrustations
are present. S

Growth 1ing.—Is 4 to 5 mum. broad and distinctly
elevated, colour is greenish yellow and some times blended
with pink or light red. o

Root ring.—1Is 9 to 10 mm  broad and distinct ; colour
varies from light yellow to yellow with a shade of purplish
It has three to four rows of root dots,
fairly large in size but not very numerous.

Leaf scar.—Is placed rather obliguely to the stalk.

Waa ring.—1Is slightly depressed and covered with dense
wax; colour underneath the wax is dirty green or purplish green.

Eye bud.—Is medium in size, oval to ovate in shape, has
Prominent hairy patches at the base and hairs at the apex,
Hanges are not big in size, hut are slightly pink in colour.
Apicobasal angle is half way between the base and the apex
and extends up to or a little beyond the.growth ring.

Channel.—Is mostly absent and in expeptlonally rare
cases it extends over half the surface of the internode.
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. Leaf-—Leaf sheath is covered with sharp stiff hairs or
spicules andis indifferently or partially adherent in such a way
that the trinngular patches in the internodes are exposed where
a sort of pink colour is developed; vestige of ligular process
present; lamina is Lairy at the throat, is thick and broads
light greet: in colour; top leaves are sub-erect, and bottom ones
curving sideways.

Distinguishing characters—(1). Internode is slightly
enlarged at the base than at the top. (2) Distinctly clevated
growth ring. (8) Absence of wax on the surface of the in-
ternode. (4) Yellow colour of internode with pink colour
developed at the exposed surface.

Composition—
Canae, Juice.
Sucrose, Fibre, Brix of juice at 17'5 C-
per cent. per cent.

12013 125 to 13
(11) H. M. 600.

Habit.—Is erect in earlier stages; reclining at full
maturity, is a tall thick cane having excellent vigour In
mother canes; it tillers rather less than the average, and Te-
quires 113 months to 12 months to ripen.

Colour.—Varies from dirty greenish yellow with a shade

175 to 18.

of dirty black to purplish or crimson. In general it is dirty’
- greenish yellow with blackish brown shade.

_ Inte_rnodes.— Are longer, sides of the internodes are nob
in a straight line and are bulging irregularly, stalk is zigzag
and has light'wax on the surface of the internodes and black
Incrustations.

Growth ring.—Is very distinct and elevated 3 to 5 m. m.

broad, colour is light dark brown where exposed and greenish
yellow with a shade of purple where covered by the sheaths.

. Root ring.— Is distinct, broad, depressed and has three
to four rows of root dots ; colour of root ring is pale yellow or
light reddish purple, and that of root dots is whitish,
root dots are bigger in size and medium in number.

_ L'eaf scar.— Is placed obliquely to the stalk having rough
spreading processes. .
Wax ring.—Is slightly de 1
pressed, and covered with
dense wax, colour underneath the wax is light green oOf

- yellowish green.
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_ Eye bud.—Is from medium to large size, hemispherical
in shape having a blunt and flat apex, being obtusely
rounded, and has a slight bulge, hairy patches, i.e., flanges
towards the upper flattened portion of the ‘eye bud present,
having a light purple shade.

Channel.—Is absent.

Leaf.— Leaf sheaths are covered with sharp hairs or
spicules and light wax, they are partiully adhering; the partial
adherence developes a sort of light purplish colour in the in-
ternodes; lamina is 2" to 23" broad, being sub-erect in the
top portion and curving sideways in the bottom portion.

Distinguishing characters.—(1) Prominently zigzag
nature of the stalk. (2) Distinctly elevated growth ring.
(8) Striking form of eye bud being hemispherical with flattened
top and light purplish shade in the flanges. (4) Longer type of
internode with irregular bulging.

Composition — o T
Sucrose, Fibre, Brix at 175 C.
per cent. per cent. :

12 to 1276 125 to 13 17 to 17°6
(12) S. 48.

Habit.—1Is erect and slightly reclining at full maturity:
it is a tall, thin, hard cane, having profuse tillering and arrow-
ing. It ripens in 11 to 113 months.

Colour.—In the bottom internode is purplish red and
passes on to purplish yellow in the npper internodes in streaks.

Internodes.— Shape is bi-concave to nearly cylindrical,
bottom internodes being longer than the top ones, are covered
with light bloom all over the surface, black incrustations are
present below the wax ring here and there. Internodes have
a tendency to split. '

Growth ring.—Has yellow colour, andis 3 to § m.m.
broad. , ’

Root ring.—Is 7 to 9 m.m. broad, presenting an elevated
appearance due to tubercled nature of root dots, has two to three
rows of root dots of whitish colour, are fairly lagre in size, bub
are not very numerous, colour of the root ring is very light
purple. o
Leaf scar.—Is placed obliquely o stalk and slightly
8quarrose. )

Waz ring. —Is broad and very slightly depressed, colour
underneath wax is light purple or greenish purple.
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~ Eye bud.—Is medium size, ovate and acute in shape,
hairy patches present, flanges prominent. It extendsup to the
growth band or slightly beyond it, apicobasal angle at § 10 3
the distance from the base of the bud. Point of germination
is apical.
Channel.—Ts distinctly marked and shallow and someé-
times broad.

Leaf—Leaf sheaths are covered with sharp shiff

hairs, keeping partially adherent, and are easy to .SfiI‘iP’
covercd with light wax, lamina is sub-erect to erect 1n top
portion and curving sideways in the bottom portion 13 %0

.-1% inches broad.

Distinguishing characters.—(1) Fairly long basal inter-
nodes. (2) Its purplish red colour. (3) Splitting tendency of
internodes. (4) Ovate and acute shape of the bud. (5) ‘Tuber-
cled appearance of root dots in the root ring.

Cumposition —
. Cane Juice.
Sucrose, Fibre, Brix at 17'5 C.
per cent, per cent.
13 to 13'5 18 to 19 19 to 19°5

(13) Cavangerie.

Habit.—1t is an erect, tall, thick, moderately soft cané
has medium tillering capacity, requires 14 to 16 months to
fully ripen, when grown as a 12 months’ crop it is seldom OF
never arrows, but arrows when kept late in the season.

Colour.—Is of dark wine or greenish red and has longi-
tudinal greenish black stripes.

Internodes.—Are nearly cylindrical in shape and of
medium length, stalk is nearly cylindrical, corky longitudinal
markings near wax ring are present.

Growth ring.—Colour is yellow with a shade of red and

-is elevated, is 2t0 4 m.m broad.

_ Root ring.—5 to 7 m.m. broad, rather depressed, colouf
is light yellow with a shade of red, has whitish yellow roob
dots, which are numerous, but of small size. These &I
arranged in three to four rows.

__Leaf scar.—Is obliqualy placed to the stalk and i8
slightly squarrose.
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GRAPH SHOWING THE TILLERING OF
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Eye bud.—1Is ovoid to ovate and sub-acuie in shape, s
set in a depression in the root ring and extends up to the
growth band or below it, hairy patches are present, flanges or
margins are scarcely perceptible, in the lower internodes the
buds are bit darker in colour and in the upper internodes
they have margin of light red colour.

Channel.—Is absent.

Leaf.—Leaf sheaths are covered with stiff hairs or
spicules, keep on partially adhering to stalk and are easy to
strip, colour of sheath is reddish green and has whitish
longitudinal stripes, lamina is broad and has the tips grow
ing erect.

Dastinguishing characters.—(1) Red colour of cane with
longitudinal green black stripes on the leaf sheaths, with
white streaks in the lamina. (2) Typically plump and short
bud set in a depression in the root ring.

Composition—
Cane, Juice.
Sucrose, Fibre, Brix at 175 C.
per cent. per cent.
11 t0 13 13 to 15 165 to 18.

IV. EXPERIMENTS WITH TILLERING, ROOT
: SYSTEM AND ARROWING.

(a) Tillering.—Though tillering, of ary variety of cane, is
aflected by environmental conditions, varieties show different
capacities in tillering when raised under the same conditions.
Apart from the effect of tillering on the total yield of cane, &
‘variety which has a sufficient number of tillers on all sides
does not lodge and is found to stand storms better. Compa-

. rative study of the tillering capacities of the varieties under

trial for the year 1924-25 is presented in the following

table No. 5.
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TaBLE No 5.

" Name of variety,

Pundia
Red Sport
D, 109

Java

‘White Transparent ..

Waxy Red
B. 1528
B. 208
Manjav
H. M. 544
H. M. 600
8.48 .

Per acre figures have been calculated on the counts

taken from two representative rows (1/20 acre) of cach of

the plots,

The above figures show that the stand of cane varies
very much,fyom the time of germination to harvest, 4.e., 8b
ti‘lfferent periods of growth. It can be better seen from the
Table No. 6, which gives the ratios of the counts to the
number of eye-buds plaunted; in other words the percentages

of living plants in each case

out. from the actual numbe
periods of growth in percen

1st counting, | 2nd counting, | 8td eounting,
altor gormine,| ot betore | | ai
or scre,. | Sa nmE AP | Snxthivg up.
7,686 | 26,020 | 27.270
12,620 | 36,980 | 36,660
14180 | 43,400 | 40,440

| 10,630 | 36810 | 33,080
16,590 | 49,480 | 35,500
14,710 | 45020 | 37,090
12,770 | 41,640 | 39,400
LB | 43660 | 41610
; 11,340 39,750 29,520
5980 | 33970 | 87,610
; 6,186 | 24,280 | 28910
o 4080 | 788101 59,10

ounts of the number of canes at different
periods of growth.

I
4th countingr
114 months
after, ab
harvest. 0.
per acres
S

20,160
28,430
26,620
24,030
23,430
23,270
24,030
22,300
21,680
992,350
18,310
47,880

e

and their proportion is foun

r of plants during the different
tages. '

The ratios of counts to the number of eye b
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TasLE No. 6.

N;zme of variety.

Buds
planted.

1st courting,
14 months

after planting,

i.e., germine-

2nd counting,
3 months

8rd countin;
7 months

after planting | after planting
(before earth- (after earthing

. ticn. ing up). up).
per cent. | per cent. | per cent. | per cent,

Pundia 100 317 1085 1136 840
Red Sporiés...{ 100 588 1541 1527 1184
D. 109 100 544 1808 1685 11C9
Java 100 458 1534 187-7 100°16
White Trans-

parent 100 678 2062 1479 976
Waxy Red ...| 100 581 1876 1583 1053
B. 152 100 470 1735 164'1 1001
B. 203 160 439 1819 1735 929
Manjav 100 484 165°6 1230 $0°3
H. M. 544 ...} 100 24'6 1415 i 1566 93'1
H M. 660 ...i 100 248 1011 | 1205 76'3
8. 48 100 | 546 3283 2464 1993
Cavangerie...| 100 1062

- Though there is a great v
germination, before ear
total number at harves
case of F.M. 600 and S. 48. In the cas
ing is low, while in that of S. 48 i

In the case of H.M. 600 and
cane per acre are nearly the same.
the thickness and the high
H.M. 600, and by the thinness
in that of S. 48. This will be cle
Planted to plants at harv
No. 7 which gives the re

ergr

est, for the last two varie
lation of number to Wexght.f) )

thing up and after earthing up,
t is nearly the same except 1n the
e of H.M. 600 tiller-
t is very high.
S. 48 the total weights of
It is accounted for by
owth of cane in the case of
and higher number of canes
ar from the ratio of the buds
eties in Table

A\

o\

ariation in the counts at

the

P
#
. f“
.
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TaABLE No. 7.

The relation of the number of plants to weight.

i 8 - Ratio of the
! Namnb . atio o
i Numberof | Weight of Z number of plants

¥ . Name of variety. cunes at [stripped canes = o vest o

L harsuet per | P e f Stri‘;ﬁiiﬁ‘lﬁfxes.
|
Pundia 20,160 58,539 100:290°4
Red Sports 28,430 79,492 | 100:2796
D. 109 | 26620 | 80,760 | 100:3033
Java ool 24,030 | 67,119 | 100:279°3
‘White Transparent 23,430 66,422 | 100:2834
Waxy Red 25,970 62,037 | 100:2454
B. 1528 ol 24080 | 75825 | 100:815°5
B. 208 b 22,800 | 63,979 | 100:2869
Manjav ! 21,680 | 56,794 | 100:2619
H. M. 544 22,350 | 90,086 | 100:403:0
H. M. 609 18,310 | 71,053 | 100:3880
S.48 | 47,880 75,365 | 100:1574

—_—
—_—

This shows that the we; ht of indjvi i
A gat of individual canes in the
g:?:c‘;f_s- 48 is low and that it tillers and makes ulS the
weinhit l(flf ‘Zslght, Whlig In the case of H. M. 600. sinoce the
g . e cane is high, the low tiller is co
by the high weight of the cane. ow tillering is compensated

fillers {30 of the ratio of the mother plants 10
ent var; t'bwe an 1‘dea of the variation that exists in differ-
Tation ofeggs. In the following Table (No. 8) are given the
taken as th ® mother canes to tillers. The mother canes are
and bhe 1 e number which is obtained at the germination counb
orer atbaok, &e., is not taken into consideration.
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TasLe No. 8.

The ratios of the mother canes to tillers.

. Number
Ratio of giving
mother canes| grade

Total num-; Total num-
ber of canes! bTeStgfx g}ﬁ:g; ber of
Name of variety. at germi- I'a¢ harvess| growing

nation per . tillers per |  to tillers. of
acre. | per acre. acre, ’ tillering,

|

ai

| |
7,636 | 20,160 | 12,474 |100:1622 ( 4

!

f' |

Pundia

Red Sports . 12,620 | 28,430 | 15,810 5100:125-3 i 6

D. 109 j 14,180 | 26,620 | 12,440 ;100:87‘74 ; 10
I 10,680 | 24,030 | 13,400 1100:126'1 f 5

Java .
White Transpa.renb...f

16,590! 23,430 6,840 /100:41-25 12
|

Waxy Red | 14710 | 25,270 | 10,560 ;100:71'78 11
B. 1528 .| 12,770 1 24,030 | 11,260 ;100:88:22 8
B. 208 .| 11,310 " 92,300 | 10,990 ;100;97-25 | 7
Manjav .| 11340 | 21,630 | 10340 | 100:898 | 9
H. M. 544 5,980 / 92,350 | 16,370 | W00:2137 | 1
H. M. 600 ..l 6186 18310 | 12,124 100:1959 j 3
S. 48 f 14,080# 47.880i 83,800 100:240'1 J 2

! '

The ratio of mother canes to tillers at harvest is an im-
portant factor as the weight of cane depends upon the num-
ber of tillers and their development. Ixceptin the case of
thin varieties like S. 48, the ratio of mother cane to til-
lers can be said to be better when it lies between 100 to 150
or 200. - .
These tables suggest that in the case of varieties with
low tillering, the planting will have to be made closer than in
the case with varietics tillering freely. This was tried with
Manjav, and thick planting has given befter results, when
tried at Kopargaon. Some of the varletlgs hav.e given a lower
number of canes per acre or a lower ratio of tillers the
canes and yet their outtfirns are comparatively high. This
is explained by the thickness and length of the cane.

s to mother
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(8) Root system.—In course of these experiments, once
_ga.()%le alng’l‘:) 2qt0ber 1924 a hail storm a,oc?ompa,nied with
quart%rs i eating showers (with 1'83 inches of rain in three-
Kbl of an hour) occurred. At this time all the exotlo
the st es except B. 208 and Manjav lodged. B. 208 withstood

storm as well as the local Pundia, and Manjav partially.

An attempt was, therefore, made to study the causes. -

Illii aSgortséhD. 109 and S. 48 being tall and reclining, and
mostp JWI & comparatively weaker root system, suffered
and the affva,t Waxy Red and B, 1528, though erect, are tall
astrous ¢ I&C of the storm on these was slightly less dis-
mnch - it was o not very tall, any how it did not saffer
and n:)tl \’sa:st only partially lodged. ~B. 208 is thick, erect,
suffer ag’e‘r}}l all) and has deep spreading roots. 1t did not
reclining, an: Pundia, though thick and tall and slightly

ining, and has not a stronger root system; it has well

balanc o . ;
agri?rc:];dly’.mllermg, and hence it could withstand the storm

To get some idea of the root s v L

. system of these varieties,
g;ivf Olioavmg procedure was adopted. After the crop was
Weree:(; b_z bcutt.mg canes flush to the ground, the stools
and thl;eeoj? t{] digging a pit four feet long by feur feet wide
three eye be% eep around the stool (formed of a set having
0 they | ltxhs). T'he soil was washed away carefully remov-
mgnt* ofe dfrh and measurements were taken. ‘I'he measnre-
made us bél?e\fo?‘lﬁns ém('i the observation of their behaviour
the lodc;incr te ed ab the root systemn has much to do with
claborate sntudbn fncy of sugarcane, and therefore, a more
taken since tyh'o the root %}’Stem of cane has becn under-
suggested in t];s yzar.(lggg), on lines similar to those
Pty e the Agrioultural Journal of India, Vol. XIX,
This st’c{co'es' " t? 519, by Rao Saheb T. S. Venkatranan.

. ndy 1s expected to throw more light on the subject.

(c) Arrowing—The flowerin ' T
i g or arrowing as 1t 13
ﬁ?“tfem]:gte ceise of sugarcane is an indication of maturity
the can}; o ¢ bt may be remembered at the same time thab
© -except fof b[1 ' d?mg propagated by sets (and not from seed)
ogationt reedmg work, it has largely lost its power of pro-
very rarel Y S(ie and some varieties do not flower at all, or flower
y- In the Deccan, out of 343 varieties growh, 101 are

-
- % The measurements are not

tion of root,
befor ehand,s ﬁ:ould nqt be effect

given since the work was for
isfrotor one yeur, and the separd~
od satisfactorily as such work w;is not contemprl’“'ted
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found to flower. A very much larger number of the varieties
flower in the more tropical parts of India.

The season of the year seems to have an effect on the
flowering ; the cold weather being the most favourable time.
It is possible to get maximum growth before flowering by
changing the planting time, <.e., by planting early and giving
more time for the plant to grow. Those varieties which
tlower early can be said to be carly varieties. With flowering,
vegetative growth stops; but for some time the sugar contents
inorease. 1f sugarcane is kept toolong afterit is arrowed, not
only the sucrose but even the total solids fall and the cane
becomes too dry to yield its maximum quantity of juice.

Tt is observed that the period, from the commencement
of arrowing till its completion, varies from 3 to 6 weeks.
When this stage (fully arrowed condition) arrives, the cane
begins to ripen. To ascertain the development of ripeness in
the arrowing varieties, after they are fully arrowed, these were
harvested in two lots, the first test was made when the arrow-
ing was complete, and the second when the chemical tests
showed the maximum purity. The laboratory tests were
taken continuously every week.

Since the condition of cane after arrowing influences the
outturn of gul, an attempt was made to note the effects of

arrowing upon the yield.

Of the twelve varieties under trial, eight. namely, Red

Sports, D. 109, White Transparent, Waxy Red, B. 208, Man-
jav, H. M. 600 and 8. 48 arrow, Out of these seven arrow-
ing varicties the rosults of six have been given below.
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The following table gives the results of the tests in the
year 1923-24 only :—

TasrLE No. 10.

The effect of arrowing on the ripening of cane in point
of yield.

o
o " , Extrac- Brix
Semootvaty. | ot | e | et | e | o |t
1bs. 1bs. lbs, |
Red Sports—
Date of harvesting— .
27-12-1923 ...| 80,823 | 55,457 | 8,124 | 69 14:6 15:36
81-1-1924 ...| 69,360 | 47,872 8,182 | 69 17-0 16:86
D. 109— J
Date of harvesting— |
28-12-1923 ...| 70,518 | 49,429 | 9,350 | 70 148 15-01
80-1-1924 .| T2,613 | 49,667 | 8547 | 635 172 1729
White Transparent—
Date of harvesting—
28-12-1923 o] 64,581 | 45210 | 8,014 | 70 177 1846
28-1-1924 | 58,922 | 80494 | 8034 | 67 9203 | 2044
Waxy Red— '
Date of harvesting—
26-12-1923 .| 56,813 | 39,884 | 7,356 | 70 18+4 185
22-1-1924 w. B6,372 | 38,806 | T,857 | 69 20-1 1978
B. 208—
Date of harvesting—
28-12-1923 .| 47,539 | 82,557 | 5671, e85 | 174 | 19384
|
8C-1-1924 ) 80,014 | 83,514 | 6,383 | ©7 19:0 18-8%
Manjav— ' o
Date of harvesting— }
26-19-1923 .| 87,421 | 25448 | 4,184 | 8 16-4 1696
22-1-1924 - 46,308 | 30,606 | 5,5i2 | 66 172 | 1820
' e

~ The above figures are quite in agreement with those of
this year 1924-25. The results of S. 48 for the year 1524-25
are also exactly similar.,

The above results show definitely that even when the
cane is harvested at the fully arrowed condition it is nob
Ipe as the yield of gul goes on increasing for some period
longer. The purity has been found to increase from 5 to
10 per cent. In all cases the concentration of the juice (Brix)
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and consequently the quantity of gul is increased. The
figures of gul were quite in ‘accordance with the resultg
of the chemical tests which were taken every week.

. In short the results go to indicate clearly that the
richness of juice (purity) does not cease when a cane field
completely arrows, but it goes on increasing for a definite
period which comes to about one month,

If, however, the early flowering varieties arekept too
long in the field they become hard and yield of gul suffers.

V. CHEMICAL COMPOSITION OF CANE AND
JUICE OF THE VARIETIES.

The nature of the juice of sugarcane depends upon
various factors out of which the variety of cane is an
important one. The juice, in differens varieties, varies in
purity, sucrose contents as well as in brix or total solids.

Extraction depends upon the variety of cane, its deve-
lopment and the nature of the rind. In the present trialg
cane was milled on a power plant (Manlove Alliot Make)
and the figures of extraction are taken from the average for
two years 1923-24 and 1924-25 from the actual quantity of °
juice obtained by milling the cane under field scale and
usual working conditions. It is not likely that the extraction
would remain constant and uriform during the whole of the
working season as it is liable to change owing to variation in
the adjustment of the mill, the way of feeding cans into the
mill, the age at which the cane is harvested, thickness and
development of the caune, condition of cane (diseased or dry
condition) and the time the cane lies from cutting to milling.
Even though extraction is thus liable to variation the follow-
Ing figures may safely be taken as fairly good average
figures. '

The following table gives the composition of cane and
juice. The figures are the averages of two years (namely,
1923-924 and 1924-25) in the case of the first nine varieties
and Cavangerie, while those of H. M. 544, H. M. 600 and

8. 48 are of only one-year (1924-25):—

v

[See next page for ta.ble;

D 24403



TasLE No. 11.
Chemical composition of cane and juice.
I
M Composition o
2 of lcm:le. Composition of juice. Za
<A
g og ] od la ? :.6
Name of variety. Ss | 28 | ¥ 2 | wg 2,
¢F | 55 | 2% g5 (22 .1 g Y
S5 | 32 | B2 | . | B2 535 82| £ |5%m
% | 5w | By | £ | 55 553 25| B | 5s%
] & & a a° M| o~ ¥ Z
Year 19£3-24,
(19:53*| 1743 | 1-36 ” .
Pundia ! e | 1852 | 1010 { 186 | Te2 ) 8020
‘ ‘i 1808 | 1563 | 177 | 1132 | seas | 10
Red Sports ' 689 11°55 118 1630 13-37 2:04 1604 g1-08 19
D. 109 w684 [ 1186 | 1133 | 163 | 1388 | 202 | 1510 | s210 | 13

Java o, B4 1383 | 1270 | 1802 | 1680 | 181 | .43 | go4d 6

White Transparens el BT 1478 | 1165 1908 | 17'36 104 '5'98 91-11 4

|

i
Waxy Red i 678 | 1424 | 11124 | 1882 | 1663 | 136 818 | 8836
B. 1528 ( 654 | 1264 | 15718 | 1705 | 1581 | 117 764 | 8982 8
B, 208 | 649 | 1402 | 1315 | 1880 | 1733 | g 6-08 | 91'70 2
Manjav ! 696 | 1420 | 96l | 1823 | 1669 | 103 | 741 | o101 3
Cavangerie | ese | wm | 100 | 1600 | wes | 190 | a14s | ssos | 12

Year 1924-25.

"H. M. 544 . «| 624 | 1291 | 1374 | 1749 | 168 123 | 778 | 9083
H. M, 600 | B0 | 12465 | 1200 | 1788 | 1691 | 143 | 940 | 875 9
8.48 ool B6T | 1398 | 1978 | 1924 | 1802 | 062 | 282 | ¢368 1

* The first igures given for Pundia a i i jui i
8 glven | re the right ones for the ition of juice, since
Pundia is harvested at its ripening time, 4.e., 12 months, while ghe ﬂ(;?::,;)?:lt;wnﬂe"t ling have

been arri i X :
113 month‘:d 86 When Pundia was harvested along with other varieties under trial, i. 6., 88

From the above figures it will be seen that the lower the
fibre contents the higher is the extraction percentage from
sugarcane. HKven while comparing the composition of seversl
varieties it can be said that where the fibre is low, the extrac-
tion is usually high. For example, Manjav and Pundia which
bave the least percentage of fibre have given highesb
percentage of extraction, whileS. 48 having highest percentage
of fibre has given the lowest percentage of extraction.

In the composition of the juice a higher Brix reading
(total solids) shows a higher congentratibn gof juice which is &
g::.lt advantage from the point of gul making. When the
P solids present contain a greater amount of sucrosé
”g‘s:a.!lxsa.ble sugar) the purity (ratio of sucrose to total

) i8 high, which is the oriterion for judging the quality
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* and richness of juice. In the order of merit of purity they

stand with S. 48, leading, as will be seen from the gradation
number given in the last column. The higher is the amount
of reducing sugars or glucose (uncrystallisable sugar) present
lower is the quality of juice. The higher amount of
reducing sugars yield soft gul and hence the least percentage
of these sugars is most favourable for getting a better quality
of gul. The percentage of reducing sugarsshould not exceed
Imore than 1'5 generally and therefore the two varieties, namely

- D, 109 and Red Sports, are much below the mark. From

the above figures it will be seen that Pundia has got all the
good qualities, while some of the others possess one or more
of the advantageous points. Most of the red types (except
Waxy Red) yield juice of low Brix, higher percentage of
reducing sugars, low purity and hence the quality of the juice
of coloured canes on the whole is poor when compared with
that of thick greenish yeilow canes. '

Since gul is the final object with almost all the cane
growers in the Bombay Presidency, the amount and quality
of gul is the important factor from the economic point of
view. To get higher amount of gul, the richness and purity
of the juice, as also the ratio of gul to juice, must be high,
To obtain both highest amount and best quality of gul the
juice must necessarily be of higher Brix and higher
purity.

There is generally a fixed proportion between the Brix
reading of the juice and the quantity of gul obtained from it
(the quantity of gul is slightly less, about 1 per cent. than

the Brix). .

Brix is therefore always taken as a basis for finding the
gul contents. However, it may be noted that there are other
factors (such as the presence of albuminiods, suspended
impurities, &c., in variable quantities) which may affect the
relation or the proportion between the Brix reading and the
quantity of gul. 1If we take two juices of the same Brix but
of different composition, one with less albuminoids and higher
purity, it will invariably yield more gul since the quantity of
Scum removed in such a case is less.

The following table gives the ratio of gul to juice with
the description of the quality of gul.

Average figares of two yea;rs (1923-24 a
the case of first nine varieties and Cavangerie,

nd 1924-25) in
and of one year
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(1924-25) only in the case of H. M. 544, H. M. 600 and S. 48
are taken in the preparation of the following table :—

TasLe No. 12
Ratio of gul to juice and quality of qul.

>
, EEARER Jifée.ﬂ'c EPTILrY .
Name of variety. | 298 | 288 Tu2| 70 wSu|5ge Quality of gul .
=iy 2o N 2 B3 legegFe (siving Poony Murket grades)-
258 | B85 23758 208 =gk
2] ,'En ’52 [CE] £ ﬂ:‘ =
- 'Q .
(1923-34 and 1924-25) |
Pupdia ...1'63,283 | 88,154 | 18:03| 6,518 12:24] 160 | No. I Hurd, golden yollow and
.| crystalline,
Red Bports .| T.ATL | 58,190 | 1663 8,551 | 1108 { 16°6 | No. II Reddish, slightly soft,
. | semi-crystalling.
f
D. 109 ...| 76,162 | 52,143 | 16'30 : 8,331 | 10-04| 16:0 | No. II Do.
Java .| 65393 | 42,195 11803 | 7.334 | 1121 | 173 | No. T Yellowish, hard, orystal”
line.
‘White Transparent. | 64,002 | 43,458  19:08 | 8,105 | 12:64 | 187 | No. I Yollow. hard and cr)’sml'v
! line. -
!
Waxy Red - 61045 | 41,680 18821 7,760 | 12717 186G | No. Iy  Reddish, hard and
| highly crystulling.
B. 1528 - 67,649 | 44,806 | 17°05 ; 7,788 | 1151 | 174 | No. I} Do.
. I
B. 208 -] 55,302 | 36,211 [ 1888 6,685 | 12:08 { 183 | No. I} Yollowish Do.
Manjav .| 40,344 | 34,464 18'23!6,22{)"12'!}2 177 | No. II Yollowisn stighily sof#

(1924-25) ‘ wnd seui-crystedfine.

H. M. 544 - 90,086 | 56,273 {17491 9,003 11010 | 151 | No. L1 Yellowish, soft and semi
‘ crystalline.
H. M. 600 = THOS3 | 44,523 11738 ' 7,600 | 1065 | 170 | No. 11 Do,
B. 48 «f 75,365 | 41,901 11924 7,405 1919] 198 | No. I Roddish yellow, bard end
(1923-24 & 1924-25) j 1 Liglily crystulline.
Cavangerie - 62822 | 41883 1651 6,674 | 1062 | 159 | Mo. IIT Roddish black, soft 8nd

) | ‘ gemi-erystelline,

_ Judging from the percentuges of yul tojuice, and the qual-
ity of gul, it can be seen that D. 109, Red Sports, H. M. 544,
H.M.600 and Cavangerie rank below Pundia ; . 43, White
Transparent fmd Waxy Red rank above Pundia; while others,
namely,Manjav, B. 1528 and Java, approach Pundia in quality-
_ . There is no doubt that quality of gul makes a ditference
1n_tl}e market prices. Yet the total yield per acre makes
considerably more difference in the gross value. The yield
-on gual.‘of D. 109 and others are much higher than that of
1;hur} 1;(as is seen f;om the above table) and consequent}y
"h"ellf’ efects in quality are more than compensated by the
1gher yields per acre. This will be more clearly seen from
e..ﬁr%ggescgf p(airformances given in the next chapter. .
given in Appontia 4 198G chemical composition
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V1. PERFORMANCES.

(a) Comparison of yields.—The main idea of the whole
series of comparative trials was to try to find varieties equal
to or better than Pundia. In all 13 varieties were tried.
Out of the thirteen, ten, namely Pundia, Red Sports, D. 109,
Java, Waxy Red, White Transparent, B. 208, B. 15283,
Manjav and Cavangerie, were tried for five years, while
H.M. 544, H. M. 600 and S. 48, being introduced later in the
series, were tried only for one year. The first table gives the
performances of the ten varieties taking the average of the
results of five years, while the second gives the performances
of the three varieties tried for one year only.

The following tables give the actual produce of cane and
gul per acre, with points for the weight of cane and gul tak-
ing Pundia as 100 for comparison.

TasLE No. 13.
Comparative value of the outturn (Pundia 100).

Points taking
! Pundia 100. Number ] Nuinber

|
i
i

@ — e in order. | in order
Weight | Weight | 84 | 9 | of merit| of merit
Name of variety. of cane | of yul o3 | cad when when
inlbs. | inlbs. | SeEd| 2 g | weight of welg:.’l_ﬁ of
'g,! © w el wiis
per cre. | ek acte. 32 g ° = fpg co(;lzrilde:- coﬂsider-
52 g o ed. j ed.
& B2
Pundia I 57,942 | 6,475 | 100 100 8 9
Red Sports ' 86,696 | 8,028 | 1496 | 1379 1 2
Java 1 es802 | 6,526 | 1186 | 1008 5 8
D. 109 84,450 | 9.025 | 1459 | 1894 2 1
White Transparent ... 59,012 | 6,724 101-8 1038 7 6
Waxy Red ... 63,250 | 6,970 | 1092 | 1076 6 5
B. 1528 lesa20 | 7,761 | 1177 | 1199 4 4
B. 208 . s4,329 | 5928 937 | 916 | 10 10
Manjay 1 56,040 | 6,628 | 967 | 1024 9 7
*Cavangerie © . lnases | 7985 | 1292 | 1280 3 3
. .

*Plot was smaller as compared to others throughout the experiment. ‘
o
The above figures show clearly that D. 109, Red Sports,

B. 1528, Waxy Red and Cavangerie are decidedly better in
outturn of can); and gul to Pundia (the standard which is
taken for comparison). The pumbers of the order of merit

-
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for vane and gul show how these and others stand in
comparisen.

TasrLeE No. 14.
Comparative value of outturn (Pundia 100).
S —
Pt e | mumbar | Nombor
Ty e in order | in oY ?ﬁ
Weight | Weight | 53 23 |of merit|of mo¥
Name of variety. of cane | of gul in 85 ae§ | when | WhS ¢
inlbs. | 1bs. per EEE ES'E ’wemgtisof W‘:,i;l o
poracre.| more. B é H BSS cg:‘slider- conaider-
Xo 39 ed. ed.
) B2 ‘ I S
Pundia .| 58,589 | 7481 | 100 100 4 4
H. M. 544 ‘ ...|'90,086 | 9,008 | 1538 | 1215 1 1
H. M. 600 .| 7,008 | T.600 | 1213 | 1021 8 8
S. 48 .| 75,365 | 7,805 | 1287 | 1059 2 2

 The figures of Pundia are of the same year as those of
others. '

The three varieties given in the above table show great
promise. In the first year of their comparison, all of them
beat Pundia while H., M. 544 takes the first place When
compared with the others in Table No. 1. These varietie®
are not included in the first table since for such compariso®
further trial is necessary.

The results in the above tables can be seen better

illustrated from the graph given below:—

‘SHYIA TALd JO IOVYHIAY

K-r4 18L& 1]
HVY3A ANO 40 SHYUNOLL

PLaTe V/

COMPARATIVE VALUE OF THE VARIETIES
IN POINT OF WEIGHT OF CANE.

|

WEIGMT GF CANE IN LBB.. PER ACRE.
! ! f I
FIGURES IN THOUSANDS.
h & g
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5012.
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PUNDIA. R
. o.
MARJAV. 56-04
.329.
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. So far we have considered the varieties on the following
Points, such as their root system, tillering habit, arrowing,
composition (both of cane and juice), outturn (of cane and gul)
and quality of gul, &. From the cane growers’ point, how-
ever, the crucial test is the money value of the gu!l yielded by
the different varieties. This is necessary because the money
~value is influenced by the amount as well as by ‘the quality of
gul. Quality of gul is judged mostly by its colour, hardness
and crystalline nature. Before attempting to visualize the
comparative money value, it is necessary to give a shorb
explanation of the grades of gul and the unit at which gul is

sold in the Poona market. '

Grade.—Gul of No. 1 grade should have golden yellow
colour, must be bard and quite crystalline. If only the colour
is not golden yellow the grade gets No. 14. Prominent defectin
any of the three prinocipal characters reduces the grade by
one. Generally gul is graded into Nos. 1. 11, 2 and 3.
No. 11} many times merges into No. 2. Gul made from
the second scum or any black coloured gul of that nature
may be graded as No. 4 or even 6. The price of gul
varies with the grade. If No. 1 gul is valued at Rs. 30
per palla No. 13 gets Rs. 29-8-0, No. 2, Rs. 28-8-0 and No. 3,
Rs. 27 and so on. Slight differences are not unusual.

Unit.—Gul is sold by the weight of a palla or atki. The
weights of the palle and atki vary in different markets. At
Poona the weight of the palla can be taken as 252 lbs. (really
speaking the weight of the palla is 240 lbs, but since the
deductions named kadta *, soott, &c., come to 12 lbs. the
net weight comes to 252 1bs.).  Of Iate the prices of gul, from
year to year and also in different seasons of the year, fluctuate
violently. In arriving at the money value of gul of different’
varieties Rs. 30 per palla for first grade (number one) is taken
as the basis for calculating the money returns.

* Kadta = Usual excess weight allowed.
} B00t = Deduction allowad for inferior quality, breakage, &o.
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TABLE No. 15,

| Money value of the yield of gul per acre of the different varicties.

Money value 1

jgr $) Averay N : e
Naine of variety, ;Zr?ll‘;lh ltI);F Gr:xﬂ(l? of mﬁ;" Y’lef:'ltfllw of gulin 0:.(;:;10)?;191'“
oul, of 252 . hg . i tnoney
per ru":re. , in ru“c’: nn‘:(‘_':ul,)el ° V:}lle.
. i Rs oa.p. | Ks a p <
undia w6475 1 I 30 0 0 77013 0 9
Red Sports {8,928 2 } 28 8 01,0911 0 2
i o
D. 109 .| 9,025 2 | 98 8 0100011 0 1
Java 6,526 1 ‘ 80 C 0| 57614 © 7
White Transparent. 6,970 1 30 0 G 829 19 Oi 5
Waxy Red ] 6,724 13 2 8 0| 787 2 0. 6
B. 1528
| T6L 13 9 8 0| 903 .8 © 8
B. 208 g
5,923 13 20 8 0 cw315 O 10
Mani
anjav .| 6628 13 29 8 0 77514 0 8
Cavangerie 7,965 3 27 0 0| 853 6 O 4
—_ ] :
R o
TABLE No. 16.

-—
—_—

Of ome year cniy.

H. M. 600 e 7,609
8. 48 . 7,895

(Figures of weight of gul are a
The nuwbers in order of merit ag

. ¢ ain th
gul given in table No lén o fhane &

above table do not rem

Sports have rtas
yiolds. maintained

H M. 544 | 9,003 |[ '
|
|

and B. 1528, the number

2
2
1

rises by

28 8 0
28 8 0
80 0 0

. In the case of

1,028 15 0
860 8.0
939 14 0

verage for five years.)

egards receipts in the
s those of outturns of
White Transparent

one, in the case of Manjav,

gerie, the num

ber loses by one

of gul. D, 109 and Red

their ranks owing to their higher
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VII. GENERAL OBSERVATIONS.

A.—Is PuNDiA DETERIORATED ?

From the preceding tables it is seen that on the
average Deccan Canal Soils (either heavy or tending to heavy
black soils on which sugarcane finds its place) varieties like
D. 109 and Red Sports far surpass Pundia. It may,
however, be noted that on light soils (especially those on
which cane is not grown previously) Pundia beats these
varieties. The {ollowing table suggests very interesting
inferences :—

TasrLE No. 17.

Outturns in old and new light soils of cane.

New and light soil. | Black soil and usual
If,:i’f&gt Weight | Weight | Weight Weight mi?&iifh‘i‘éi—i‘.“ﬂfé llﬁii?ks.

of cane of gul of cane of guil

in 1bs. in 1bs. in 1bs. in lbs.

per acre. per acre. l per acre. per acre.
Pundia ... 106,944 13407 58,539 7,451 | All conditions were the
ssme except that the
Red Sports... 99,159 10,889 79,295 8,950 | light soil was given farm
. yard manure while the
D.109 ... 89,386 10,275 82,258 8,885 { other had  sangreen
. manuring. Top dreess-
ing of 150 lbs. nitrogen
was equal in both cages,

The outturn of Red Sports and D. 109 on average heavy
soils (on which the cropping of sugarcane finds its place in
rotation) is more. Whereas on light soils (on V.Vhlch cane is
newly grown) the figures of outturn discloee quite a different
turn. Pundia gives more outturn than D.109 and Red
Sports.

(1) It therefore suggests that Pundia generally does
better on lighter soils than on heavier soils if proper care is
taken such as regularity in watering, &e. :

(2) It is likely that most canal soils which are cropped
with Pundia (along with the rotation crops) may be sick oi
the Pundis variety, since in the same soils other varieties do
better. : :

(8) Change of variety is likely to be of advantage both
on light and average (canal) soils.
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Inquiries in the canal tract in
. the Deccan show that
rﬁ}?ﬂez ?ana.lfls newly opened, the outturn of gu is high, and
the yion & ftoons is generally more profitable. Stendily
profitable Ot ll’lant cane falls and the ratooning ceases to_be
canals Wet:.' 2 + Yields of 40 pallas of gul per acre on the Nira
recent ye . rf,m uncommort about twenty years ago. During
pallas yIa'rlsi;hhe average has come down to about 25 to 30
sugar(.:anen thz y:: X 1(?23'24, which was not a bad year for
came 0gly, to 27 P:lrl?z%? of about 800 acres near Baramati
o $£ns 1§ borne out by the fact that the Saswad Mali, who
He takersy 1 e%n business man, never sticks to any canal.
years and ti[t;n :ltll'flt? ase and continues there for about ben
opened. ifts to another tract where a canal is newly
chanlg t"})lfa 1B oxdnb.a,y Decc?,n‘ and especially on the canals;
farmegr o da.n. is practically impossible. The most, the
0 continuo (aad to prevent its deterioration. If the cane i
cannot g;g (&a-nd with tl}e high prices of land and water, he
him is to o I?Y competing crop) the only possible remedy for
proy Ry t;u :ivate other varieties of sugarcane. The present
o ly;e 1pde;1 ed to find varieties to solve the difficulty. It
said that the trials have, so far, given us at least some

varieties which we ¢
Pundia is not yieldin; Iv}ve%ll:ow proﬁ@ ably on the land where

B.—P
OSSIBILITIES OF EXTENSION OF THESE VARIETIES.

It has been observed that most of the selected varieties

withstand drought conditions and irregularities in watering,

both in quantit i
. quantity and interval, bette i
ilr::gl:];:;l?es ?fe 1ot uncommon unde: 22?121 fourﬁidilt?énssuch
Detcan oa,g:]l; 't%“ :ﬁOSt of the varieties ratoon well on the
better than P ndi n the Kopargaon Farm, they have ratooned
canals have Soen Severa} farmers on the Godavari and Nirs
these and thB:;R a?;e e;aélt;lti,(ti{es a,t; Manjri and have tested
Ca : nding 1ast. Of sati
thevsggszle sta,nclls heavx rains better, and hastzi]lize;d V%Eize;}g:
Manfar b o sy sy lan, 00 K
fo . - A Y&l‘le i8 f .

r flling gaps (in Pundia) a.sy’the ollllgs tcoa:l)gsveg sﬁ;ﬁgib;:

mature at t :
It ig f:rtht:; sﬁﬁzrﬁﬁeﬁaf uﬁdia‘z planted as a field orop:
conditi : !
wiltlhs::;ﬁ saliﬁt“‘ '?h."‘“ P\Indiaf‘n]i’(llvzwztﬁmShil water IOgged
conditions better than oth:rg erio is found 0
8.

" and cold, is not so great in t
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. Almost all the varieties have been found to be suscep-
't}ble to the attack of mealy bugs, when such attack occurs.
The ravages are not, however, 80 bad as to damage the crop
seriously except in the case of Manjav. _

. Presence of smut is seen prominently in B. 2C8 though
it has not developed into a pest. Pundia is more susceptible
to red rot though of late, selection of sets has brought it under
control. During recent years red rot is not much seen even

in Pundia.

The attack of the borer (Diatrea orictlia) is common
in all varieties. Observations from the experimental plots
(in the seasonal planting series) indicate that the crop suffers
least if the planting is done early in the season (in January
and February). The crop planted late (March and April)
when the conditions for the borer are more favourable, suffers

most.
C.—Mggrirs AND DEMERITS OF THE VARIETIES.

Merits of the mew varieties—(1) All the 12 selected
varieties are better yielders except two, namely, B. 208 and
Manjav, which yield less weight of cane thap that of Pundia,
and only one, namely, B. 208, yields less weight of gul under
the conditions of Manjri. Higher yield of produce means
higher money return.

" (2) Sixout of twelve, namely, Waxy Red, B. 1528,
White Transparent, Java, S. 48 and Manjav are higher in
gucrose contents than Pundia, and hence their gul 18 quite
crystalline. o '

(3) Seven of the selected varieties, namely, Waxy Red,
S. 48, Java, White Transparent, B. 1528, B. 208, and Manjav,
are higher in Brix reading and in the percentage of gul in
juice. This means that in these cases a greater amount of
gul is obtained from the same quantity of juice as compared
with Pundia.

varieties withstand drought con-

(4) Most of the exotic ) nd 0
ditions, which might be caused by irregularities of watering,

either in the quantity of water or interval of waterings. The
offect of sudden change in climate, such as excesses of heat
i1 the other varieties as in the case
of Pundia. Thereby the growth of the crop remains con-
tinuous throughout the year. . .

(5) Two varieties, namely, Cavangerie and Manjav, can
be grown under waterlogged conditions, while Cavangerie
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ﬁourlshes. under both waterlogged and salty conditions.
Cavangerie has already established itself in ‘Konkan an
Karwar.

(6) One variety (Manjav) flowers early and so matures
ea.rly, in 10} to 11 months; thereby hecowmning useful for filling
the gaps in other varieties and for.early harvesting.

, _(7) The arrowinz varieties being é&rly can be hmvesﬁed
earlier when the produce brings higher pri'nes.

Demerits of new varieties.

(1) Eight out of twelve selected varieties
g 0 3 namely, Red
Sports, D.109, Manjav, Waxy Red, White llrfl.;nsyarenf,,
gfl?ess’ it]::I.M.GQg] aéndk S.48, are arrowing. ‘Thisphabit
impossible to kee these as “‘ads ” : 3
for a period of one and hu{)f year. us “adsalya” that is t0 307
' (2) In the case of eight varieti )
Sports, S.4§, White Tiansp;rl‘fn}ces’ %z;mely, D109 Bl
. . : ang, axy Red, B.208,
Manjav and S:48, the eye buds from the t el
to sprout before maturity of the caneand h op portion begit
of the crop is not useful for seed ( ence the top port;on
canes. purposes as non arrowing
{8) Six vuarieties, n: :
Red, Cavangerie, §. 48 a:(*lrl%ly,l_ggd Sports, D.109, Waxy
purple coloured, yield gene '11? 3, which ate either red oF
brown colour. This affegcts ZiL y gul of reddish or reddish
lower price in the market Clle quality of gul which fetches
guldmaking, but for sugar fa(;)o(g\l)l;tés dife(ci:t from the point of
produce. o ories it doss not affect the
(4) All the varieti
ctorns nod bish o o Xgept BL 208, geb lodged by hat
does not lodge at a,ll.’ Loduin:nf(im;havmg balanced tillering
the yield. Occurrence of hail affects the growth and thereby
Decc(zg;_ il storm is, however, rare in the
Among the selected varieti
5 cted varieties, there are two varieties

which are sports, na

8DO t SN y < mely, D. 109’ a :

tge;ess ﬁre supposed to be liable to g[(l)db'R(z{d Sports. Since
ould be done with cautio ack, introduction O

- (6) Two varietie p
. : s, iy
thick a0d hard and '$.49 s thin ey erg, 208 o2

easy to be milled. conta; thin and hard. Tt ob
Tow extraction of ,J 1-‘i%2haln a higher amount of ﬁhr;e?n?e d?ve
. ’ o

(7) One varist
- n |
attack of mealy by y:, &a;lrgez;ol\é[haer:‘mv

, is susceptible to the
when compared to Pundig 208,

namely, B.208, to smub
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VIII. CONGLUSIONS.

- Taking into consideration the outturn of gul and the

gross money return, it can be seen that jthe scale of advan-
tages in some of the varieties as Red Sports, D. 109, White
Transparent, Waxy Red, B. 1528 and <. 48 is heavy enough
to cowmpensate the disadvantages when compared with
Puudia, It cannot be definitely said as yet whether these
varieties would be an anmixed blessing to the cultivators
since the Pundia variety, that they grow, is by no means
inferior when all the good qualities which are required to be
present in cane are taken into consideration. Gf course
where the conditions of growbh are unfavourable to
Pundia (as is the case on many old canals) such as deficiency
of water supply, waterlogged condition of the soil, &c., the
introduction of some of these varieties is sure to be more
profitable to the cultivators.
: It is evident that to depend uponone variety is dangerous;
gince growing of one variety all the time is likely to resuit in
the deterioration of thab variety or in the formation of un-
suitabie condition of the soil for that variety. The exotic
varieties here discussed are now grown under the supervision
of the farms of selected cultivators on different canals of the
Decean and their results are awaited. When these are
obtained it will be possible to distribute several of them on @
very large scale.

The Authors would acknowledge with their best thanks
the very valuable assistance they have received in accumnulat-
ing the Dafa given in the present Bulletin, from Messrs,
B. N. Bhandarkar, B.Ag. and N. B. Patwardhan, B.Ay.,

Assistants on the Manjri I'arm.
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BALUCHISTAN

THE HOME OF THE BHAGNARI BREED.:/si1 %/
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THE BHAGNARI BREED OF CATTLE IN SIND
AND BALUCHISTAN.

There is a well known breed of cattle, large and exceed-
ingly strong, found in Uppar Sind and much sought after by
dealers from the Punjab, under the name Blagnari. They
have extended their range as a result of their suitability for
agriculbural, siege-train, and army transport purposes.
Detailed information as to the character of this breed in its
home in Baluchistan seems to be lacking, and the present
account is the result of an investigation by the Governinent
of Bombay Agricultural Department to see and study it inits
place of origin. The question really before us was, in fact,
how far it is possible or advisable to attempt regular breeding
of this fine type of animal in Sind, and how far, if this could
be done, it would be suitable for general agricultural pur-
poses in that province.

Tur Houme oF THE BREED.

The Blhagnari breed of cattle finds its home in the
Kachhi district of the territory of Baluchistan. This district
consists of a flat triangular plain with its base on the Upper
Qind Frontier Districts of Sind, and is enclosed by the Marri
and Bugti Hills to the eust, and by the Kirthar and other
moantain ranges o the west. To the north-eass of its apex
lies the British tract known as Sibi. The Bhagnare illaqua
or area starts south from the village Mithri, which 1s twelve
miles south of Sibi station and stretches along the tortuous
course of the Nari river towards Kanda and Tamboo. It
terminates a few miles from the border of the Upper Sind
Frontier District of S5ind. The line of the North Western
Railway proceeding towards Quetta forms its eastern boundary,
from which it stretches west to the Jhalawan hills. The
town of Bhag, formerly the winter home of the Khan of
Kalat and now the head quarters of the ¢aksil of that name,
is situated on the Nari river and is the centre of the tract.
It divides the area into two parts, the Upper or Bala Nari -
and the lower or Zerin Nari, and stands about 5,000 feet

above sea level.

The physical characters of this area, forming the centre
of the breeding of Bhagnart cattle are striking. It forms an

B 2455
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alluvial plain of recent origin, and the present alluvium has
been deposited chiefly by hill torrents, and thus the soil
throughout is a light loamn known as Maih, moderately mwixed
with sand, light, medium, and heavy stiff clay (Khaurt)
which cracks heavily on drying. The organic contents of the
soil ure low, as is usual in that of such an arid country. Al
the hill torrents run into the Nari river, and this river is
dammed. by a series of large carthen embankments con-
structed in the bed of the rivers by the co-operation of the
culhmtox:s. The most important of these dams is at Gadi
twelve miles north of Bhag. It is by means of these dams
that the whole tract is irrigated by heavy tlood irrigation, by
meags of canals taken from the river. Hence tho upper or

_Bala Nz'm area has the first call on the water which way be
In the river.

i .The rainfall of the Kachhi district varies from two to
hyecm‘ches. The temperature in the hot weather ruas up to
120° F, and sinks in winter to below 40° I, Sometimes frost
.occurs.  In the hot weather, the country is subject to the hot
wind storms known as luk or Jhola, and even drinking water
18 scarce .from March to the middle of June. l[e;u:e the
climate will be seen to be very hot, dry, and scorching in the

hot weather, and very cold and almost equally dry in the
winter. ’

Except along the foot of the western hills, that is t0
suy, over an urea of a few thousand acres, the whole aspect
Qf the country is desolate and bare. 'The trees and shrubs
zttkl;e s/gzmgy and thorny. The chief large shrubs and trees are
”eb;anwzv(P')'oso%ns- spicigera), kirar (Capparis aphylla),
chabhar (' a‘lquo?a oleoides) and few per (Zizyplus jujuba)
trees specialiy in irrigated bracts, and la; (Tamariz) in river
beds. Ak (Galqtro_pis gigantea) is very common ‘ After the
first flood or rains in Juue, many good gmssec; are found,
and form excellent pasture. The most comn;on ones are
gamh (Panicum antidotale) which is excellent, fodder, and
grows to a height of four to five feet, ThiﬂJ .rrzw}‘ t’;illorS
Eﬁolfuf.elyZ and even forms a grain useful in tiﬁes%t' fka‘mine for
b ; s c‘:}vl?g p.eople. Other common grasses are fhiv (sporo-

%at,twirle;ﬁ( tc(l;f),dchhabbar or harial; (Cynodon D(wtylf)”')’
gC y,w,\.d«,-s,fdes) n]F.;r?pf])ﬂar% If'oveolatu-s‘), ‘drab (E?‘(L{]rostﬁ
e o q]l/{l,né;.:aaLr(Cyprqs Totundus) and others. Gaml,
nutritious ‘gra,sses. an?} ;ﬁ:}];lgﬁged o be the bost and {HOSt
; grow abundantly on the plains.

e S
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The cultivated area in Kachhi, in & normal year, varies
from 60,000 to 80,000 acres, and is liited to 95 to 100 vil-
lages with a population varying from ten to over two thousand.
The chief staple crop is jowar (Andropogon sorghum) with
an admixture of mug (Phaseolus mungo) and ¢il or sesamum
(Sesamum tndicum). The jowar crop will give two ratoon
crops if it gets a shower or flood in October and in February.
This is peculiar to Kachhi. -Jowar stalks remain in a green
condition even when the cropis ready for harvest. If there
are showers in September two varietiss of oilseeds are grown,
sireh  (Drassica campestris) and jamba (Kruca sativa).
Bajri (Pennisetum typhoideum) is rare except in sandy
places.  Special fodder crops are no% grown except when
euarly showers come in May, when kiring (Setaria italica) is
grown. Thisgives a first cutting in June, and 2 second and
third in July. It is succulent and very nuftritious.

THr Iisrory oF THE BRrugp.

Very little is known about the Bhagnari breed till the
beginning of the fifteenth century when the Baluchie
people are said to have taken possession of the tract. Sioce
that time this breed has been a prime favouarite with the
people, the cattle are only second m imporiance to their
horses. The present name Bhagnari is derived from that of
the town Bhag, which forms the centre of the area, and
Nari, that of the river which runs through the valley. Tt
is the Bula Nari or Upper part of the Bhag talsil which
produces the cream of the stock at present. ‘T'he chief
centres are Mithri, the Jaghir Inam of Nawab Bahadur
Raisanis Baluchies, the Ilaji, Dandore and Gadi areas
twelve iniles above Bhag town  Outside these areas and
specially when going down the lower (Zerin) Nari valley
towards the Sind boundary, there is a gradual admixture of
cattle of other breeds or of Bhagnari animals of a lower
grade. The Nasirabad fahsil, a buffer ares between Sind
and the Baluchistan territory bas, almost entirely, a very
mixed breed of cattle (khar) between the Sind and Bala
Nari breeds.

The total numnber of animals in the area producing pure
Bhagnari cattle is not exactly known, but an approximate
estimate for a village of good size such as that of Haji, Gadi,
Mithri, &c., with a human population of 1,500 to 2,000, would
be 250 to 300 head of Blagnari cattle. Fifty per cent. of
these would be cows of breeding age, and the remainder
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bullocks and bulls (30 per cent.) and yourfg stock (20 pet .

cent.). The total number of pl a
. plough cattle would not excee

%’232 '{3 7,000 in the Bala Nari, and 6,000 to 8,000 in the
ari.

In the Jacobabad District of Sind (Upper Sind Frontier)
& few herds of good Bhagnari cattle, but not many, were
seen. In the area of Khan Bahadur Bahadur Kban Khoso
and in that of his son, Khan Bahadur Dilmurad Khan, there
were good Bhagneri cattle. In the former estate forty head
of true thgnari cattle were observed, out of which nineteen
were breeding cows, and the rest young stock, two bulls and
nine bul]ocks; in the latter estate there were seven cows,
one bull, thirteen young stock and five bullocks. In Khan
gls;lézb S&er Mohomaid Kham(l1 Bijarani’s area and three other

8, there were also good speci 3
stock and bullocks, but %ot msgyllmens of cows, bulls, yours

DzscriprioNn oF THE BREED.

A fair description of these'cattle has been given b
Pease and Baldrey in their book on Punjab Oattleg* bub i};
was apparently based on specimens which had been imported
into the Punjab. There does not seem to be any other care-
ful and detailed description of the Bhagnari cattle published
hitherto, though several officers of the Veterinary Depart-
ment in Sind have made notes upon them. The description,
;;hlchti]' fqllowf;, is based- on the present investigations in
T:-mdeli' (11%0%).)23, but use.of unpublished notes by Major
begn il (15 ) a.nd. M. Abdullah (1917) referred to above has

There are two distinct types of Bhagnari cattle : —

(1) The first of these is heavier tha
. n the other, and
has a little fawn coloured hair on the upper frontal

region of the head, specially over the fronsal ridge.-

Generally, however, it has a white i

( » however, colour tending to

iron grey. This type stands to a height of 5% tog 58

glches at the shoulder with a girth of 80 to 99 inches.

th]::; eﬁ;zie;ptlonal animal seen was much more massive
, average, standing 63 inches i i

shoulder with a girth of 95 %nches.c " in height ot £

(2) The second t is a li i
ype 18 a_little light er
__has any fawn coloured hair on the fronli{;gal g;;izgd o
gion.

* H. T Pease and Baldrey— B; i adigenons
Breods of Cattle in the lejgb (lggg;i.s of Indian Cattle, Punjal Notes on Indigeaous

5

There is, however, very little real difference between the
two recognised types, and one general description will apply
to both, with the exceptional points already noted.

Buiis anp Burnocks.
(a) General Appearance—They are very hardsome,
well preportioned and symmetrical.
(b) Temperament.—The animals are very domesticated,

‘the bullocks are very docile, not fiery or timid.

(c) Weight.— When full grown the bulls and bullocks

weigh from 1,250 to 1,450 lbs.
. (d) Colour.—7They are invariably white, with iron grey
or blackish colour at the shoulders, neck and hump with a
slight fawn colour on the frontal ridge in the heavier section
of the breed.

(¢) Skin and Coat.—The skin is thin, pliable, waxy and
with a black colour, with a coat of white silky hair, except
on the shoulder and neck in bulls. Some are darker than
others, but the white colour generally predominates

(f) Bones.—These are fairly clean and firm.

(9) Head.—The frontal and parietal regions are broad,
and massive. The frontals are specially broad, thus placing
the set of the horn cores very far apart- The general look is
very bovine, but well carried.

The horns are black, short, stumpy and thick, set widely
apart, and directed in general outward and upward, ending
in broad and blunt tips. The line midway between the horns
is usually depressed very broad at the frontals which seem
raised slightly. A prominent linéar ridge runs as a groove
from mimburi to muzzle; it starts arching from the lower
part of the frontal dipping at a level with the superior
commessure of the eyes, and recurves slightly forward just
above the muzzle, The jaws are light. The muzzle is small
and black, the nasal opening is round and slightly raised
sloping slightly on both sides. The eyes are large, full, mild
and slightly bright. The eyebrows are prominent, slightly
raised at the upper process and covered with thick over-
hanging rough skin. The ears are medium sized, half carried,
with orange colour inside with a black spot on the inner
middle line.

(hy Neck.—This is straight, comparatively short and
thick. The dewlap is well developed, but not massive and
pendulous; it folds down when the neck is raised erect.
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The »dewlavp is faifly fine, beginning & few inches behind the
chin and endirg at the sternum ; it may in exceptional cases
extend as far as the naval, and is well pouched at the armpit-

(¢) Hump.— Th : ) g
backward, p e hump is well developed, slightly incline

(/) Body or Trunk.~—1he body is large and long iB
proportion to the neck, and the legs deep and long, with

la.irge girhp. .The barrel is long and deep, with well sprung
ribs, indicating capacity, and endurance for draught. The

chest and sternum are broad, deep and strong. -

The back is level, fairly straight, dipping very slightly

immediately behind the hum 4 risi i e
to the croup. p, and rising again very slightly

.. The loins are broad and powerful. The croup is large,
wide at the hips, medium at the pin bones, higher up than
withers and not as sloping as is found in Sindhi cattle.

(k) Tail.—The tail is fine, tapering to a well bunched

tuft of black hair, fairly high set and carried, reaching much
below the hocks or even the fetlocks. ’ i

() Limbs.—The limbs arestrong and of medium length,
well proportioned to the trunk.

As regards the forequarters, the shoulder is strong, mus-
cular and broad, sloping slightly, somewhat light but with
good draught qualities. The forelegs are fine and straight
with clean, stroug bones ; the arms are muscular, coned down
with muscles and powerful ; the cannon is clean and strong;
and the pastern is strong with a band of blackish hair in

bulls. The forefeet are medium in si ; o lack
horn, and well set for hard work. n size, with strong blac

As regards the lindquarters, the hip bones are promi-
nent and set wide apart. The hind legs are more or less
straight, well muscled, but not massive. The thigh is
broad and well mnuscled for draught. '

(m) Sheath.—The sheath is lar
) ( ge, but not pendulous
and more or less triangular, well furnished ,atp prepuce.

E;::gség ﬂl;ife; for breeding purposes a sheath more or less

(n) Geﬁerdl; ~The bulls become acti '

| stive for service after

glﬁ ,.atg)e of 23 years at the earliest, and serve for ele;eneyeal'ﬂ-'

eas?l ullocks are Power,ful, fairly quick, very enduring, and
Wy managed. They stand well changes of climate from
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the scorching heat of the Sind plains to the piercing cold of
the frontier winters. They feed easily and well. The price
of & good bull is about Rs. 260, but the best specimens fetch
from Rs. 550 to Rs. 750.

Cows,

The general characters are similar to those of the bulls
and bullocks. The special points deserving of remark are as
follows :—

(a) General Appearance.—They are very hand-
some, attractive and docile.

(b) Temperament.—The animals are very docile
and would be fit for dairy purposes if developed in this
end-

(c) Weight.—When full grown the cows weigh
fromn 850 to 1,000 pounds.

(d) Head.—The face of the cows is fine, long and
tapering much more so than with the bulls and bullocks.

The forehead is not so prominent as in male
animals nor so wide. The facial groove is prominent.

The nasal bone is long, prominent and round with.
prominent clear facial veins.

"The horns are of medium size, but some specimens
have long finer horns, growing outward and upward,
and slightly inclined inward at the top.

() Udders—The udders are fairly capacious, but
fleshy. The average milk yield during the lactation is
12 pounds per day.

(f) General.—The cows start breeding at the age
of 31 years, and usually throw calves regularly up to
the fifteenth year, though they may continue up to
the age of eighteen. They usually drop a calf every
sixteenth month.

CALVES.

The calves are white in colour at birth, with a marked
fawn colour on the head, hump, shoulder and upper part of
the neck, which with advancing age disappears gradually.
Calves range in weight at birth from 50 to 60 pounds.

Measurements taken on a number of typical animals in
their own country in Kachhi are recorded in the appendix.



8

BBEEDING_CONDITIONS 1ix THE HoME oF THE BREED.

As already explained, the tract where these cattle are
bred is & rich alluvial plain, which has a sufficient supply of
drinking water in the Nari River from July to February, but
distinet scarcity from March to June. This difficulty of
water supply is overcome by digging temporary wells in the
lowept part of the river bed. Almost every cultivator family
has its own well, and the amount of water which soaks into
these wells is sufficient for his family and animals. Further
in this tract there is very little natural growth of fodder on
the open land throughout the year, so that the cattle cannot

be bred or kept on the open ranching system. The insuffi-

ciency of shade is a vital factor in a country with such
extremes of climate, which would make an open ranching
system almost impossible, and in any case it is a distinct
difficulty with breeding in this tract. The people partially
z‘t\lrmd this difficulty by sending the animals out for grazing, in
F’e hot weu,th.er, only in the early morning before 10 a.m.

rom that time they are kept under temporary shades
(chappers) in their house compounds; fed and attended
there. When the jowar crop is four feet high the animals
are tethered along the bunds and the sides of the fields and
the feed they get is supplemented by weeds, grass and jowar
leaves brought from the fields. In any case, and in every
fssfzz‘x;;tf?fa cattle must be back in the village before dusk,

In the rainy season, when rain occu ow
luxuriantly throughout the country, and the v::;olgef ::222 fgzms
‘ artl,%h pasture, which in a favourable year remains green
until the end of November. As already described the jowar
grgwn hege remains green even ‘after harvesting, and forms
amery tfgood hav. By stocking this hay, and with a certain
2 (;un  of grazing up to the end of March, the animals are

ept going during the period of stress from April to June,

with . i 3
oil se:ds?aai;lé.su[)plelnent of jowar grain, and occasionally of

Breeping Pracrics.

The original breeders of Bha i
P goari cattle were the
. f:;‘é‘;hl ff‘lg’es, and a great deal of the breeding is still in their
cattle. and efY understand well the management of breeding
tvideg torom this point of view the Bhagnari tract is
‘ nto zones. HKach zone consists of a central village
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owned by a jagirdar or by zemindars, and stretches from
this centre over an area of from five to ten square miles.
Here the jagirdar or sardar possesses land and cuttle, and
both he and his tenants keep bulls of known blood, especially
on the side of the sire. The buil calves of known pedigree,
which conform to the ideal type, are given full liberty to suck
their mothers when at heel, are attended to carefully, and
fed well, and are always housed well. 'When they attain the
age of three years, that is to say, when they are about to cut
the four middle incisor teeth, they are used for service and
are mated with any good cow that may be brought for cover-
ing. In no case are the bulls allowed to roam about freely.
No service fees are charged, for, the owner, by custom, is not
allowed to refuse anyone the service of his bull. If the bull
is found to be growing too heavy before cutting the sixth
tooth, it is almost always removed from service, castrated,
and used as a bullock. If this is not done they are allowed
to serve up to the age of five years.

By adopting this practice, the breeders maintain a
continuous success of new bulls, and every two years a new
animal heads the herd. This system would seem at first
sight to be uncertain, but it certainly results in cattle very
true to one type. The breeders of different zones often
introduce new blood from one another’s stock, and so prevent
close in-breeding. They always maintain a reserve stock of
young bulls, giving them light work, and when not wanted
they are castrated and sold as bullocks. The stock is very

-highly prized, and in no case and under no extreme of famine

or poverty would the breeders part with their foundation
breeding stock, especially the cows. The “ Sale trade pass”,
that is to say, the necessity of Government or Sardar’s
permission to sell an animal is the main factor in maintaining

the cream of the breeding stock.

FEEDING, MANAGEMENT AND CARE.

It has already been pointed out that the Nari tract
produces three or more varieties of nutritious grasses in the
kharif season In the plains. In addition extensive areas are
sown with jowar with & sprinkling of pulses, especially mug
(Phaseolus  mungo). The jowar gives excellent hay,
kadbi, and this when stored forms the mainstay of
the feeding during the annual period of stress. The
mug yields kati, or the remnant of leaves, stalks and dry
pods which remain alter the dry seeds have been rTemoved,
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and this with a sprinkline

Sorves . prinkling of crushed inferior jor ]

A lat:e? icson(i:t?ntmned food to milch (éows,r lc(;tivé:ogfla Ell;?ll:

to calyarcy i gh:j]n to cows at the time of milking, and is fed

animarend 8 with their ordinary chaffed fodder. The
us always kept in good condition.

Whe : :
herded togeigi;efls any grazing to get, the village cows are
morning sfter i or grazing at nine to ten o'clock in the
dusk to the villaeemm;ri,mg milking, and are brought back ab
milk stage, and fh' When the jowar grain crop is in the
given to each la de general farman or declaration has been
share of the prodn onger by the Khan of Kalat fixing his
his farm tether*uiﬁ, hen euch breeder takes his cattlo on o
near sha’dy treesb'f em on the field embankments (bunds)
leaves, weeds & 1f possible, and feeds them with erass jowar
feeds selected c, t]aken. from the fields. The l;reedé‘;r even
plants. (il cattle with ripened jowar heads and mug
e are taken back to the villages just at sunset.

The . :
and in th:é::ﬁnzlidre housed in fenced open yards in summer
separate and :r uis ir winter. The cows are always kept
and the bull is ek&ttended to separately from the male stock,
8 kept away from the bullocks. The calves

are kept in {ro
! nt of the owner’s h i .
corner of the house in winter ouse In summer and in one

REARrING OF THE CaALVEs.

Gr i :
are allo?:dcige - 1{;"ken in the rearing of the calves. They -
suck one teat of their mother in rotation ab

each milkj

to themlﬁ(litl-,gg for the first fortnight or one month according

three monthr : fy leld, two teats at each milking for the nex?-

of the moth esr,’sa be_i‘kwhlch they are allowed to take the whole

with their 4 milk.  In no case are they herded together
ams till weaned, that is to say, until theygreach

f)he age Of S'
g 1Xx months -
reserved as bully » or of ten months in the case of calves

Wh '
Jowar grzli]n gxlfg Ere to be weaned, they are offered crushed
green fodder if thi ne yowar kadbi fully chaffed, and always
in the bouge ya;S 18 available. They are let out for exercize
months old they s when very young, and when about five
morning, for {hrég ;ﬁf out for exercise (once a day, in the
fields adjoining the Viuag": only) with the village cattle to

All animals are watere

bunding up  the e d from the village tank made by’

This water is used for household
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purposes, and this source of supply, in ordinary seasons, lasts
up to March. In May and June there is alwa)s acute
scarcity of water for watering the cattle and for drinking
purposes, and small katcha wells are sunk, as already
desoribed, in the lowest part of the river bed. The shortage
of water at this time of the year i8 the factor which limits
the development of the live stock industry in this area.

MaANAGEMERT oF Cows.

The following details with regard to the man#gement of
the cows may be added to what has been already stated. The
foundation sfock of the best breeds are looked after like the
Arab’'s mare. The cows are fair milkers, as Indian cows go,
the average per day being ten to twelve pounds of milk. 1t is
not uncommon to get cows yielding fifteen to twenty pounds
of milk. Thongh they have good conformation for milk

roduction, they have never been exploited for this purpose-
There is no sale of the milk, and no demand for ghee.
Therefore only just epough milk is required or taken to
satisfy houseboid demands for milk, buttermilk, and butter.
As every farmer is a breeder and every jagirdar and sardar
has a herd of his own, and further as there are no banias or
outside merchants in the villages whose presence would give
an impetus to trade in dairy produce, there has been no
inducement to work up the cows a8 milk producers. At the
same time, there is evidence that by careful selection good

milking strains could be developed.
MANAGEMENT OF BULLS AND BuLLOCKS.

As already stated, bulls are never let loose with: the
herd, and are stall-fed. They are exercised in the farmhouse
yard when the rest of the herd is out for grazing.

Bullocks are also stall-fed except in the very slack
n and when there is scarcily of fodder. They are fed
chaffed kadbi and otber seasonal fodder. They seldom get
any other ration. In size they are similar to Nellore or
Krishna Valley Cattle, but are not as heavy and slow as the
latter. They are oxcellent transport animals, and have been
nsed extensively for heavy dravught including the drawing of
siege trains for military purposes, and also a8 pack animals.
They are not as fast as' Gujarat (Kankrej) bullocks, but in
heavy work they do nob Jose condition like the latter, and
they are not so nervous and timid. As there is a steady sale
for the bullocks, they are rarely maintained for maxe than

86aso



12

three ) r R
formerl);re?,:?{n P?e texp‘?rt is not, however, as great 88
g to the introduction of mechanical military

transport, higher raj : ;
- Retting Passeg fgrserﬂ,l Iway freight, and greater difficulty 1

GENERAL Fooper SurpLy.

Provisi )
by Stacki;z’m'gwfor fodder supply in the hot weather is made
months, Ifjthear kadbi as & reserve to last for three to five
orin the rains .o tls a failure in the floods in the Nari rivet
-oceurs.  Such In the valley itself, a serious fodder famine
water, drives thscarmty of fodder, coupled with no drinking
.migra’te to the BPBOple;.out;, and they, with their best animals,
Sind, returnir pper Sind Frontier and Larkana Districts of
never, howey \g when normal conditions again prevail. They
'l‘hese’ eriod‘er’ sell .f’helr atimals in Sind or seitle there.
-effect OIE wee(ll‘i}n;cg;z”a of .fodd.er fm_d water has, in fact, the
‘maintaining the qualityl?)f ]t?hf:r:t?,;;{l?lmals and thus ussists it

CArTLE DiIseasrs.

‘the rgrvguilgtfgdbhi'lsmated character of the Kacchi tract and
not. very prev luc lon of outside animals, cattle diseases are
Contagious dz} ent among the Bhagnari cattle in their home.
disease, so colffases do, however, occur. Foot and mouth
frequently. It moul throughout India, is also found here
are knowli in ugu: ly appears n the hot weather, but cases
causes no mort"iv“t,n er. It varies much in viralence, but
They become ea 157, though it damages the animals seriously.
and are inca rll;laclated; and working bullocks are debilitated
feet. Themé):h ?i of work for a month on account of sore
animals stand 10d of treatment locally adopted is to make the

nd in hot sand or in mud, or else kerosene is

applied to the
with soft Wa,rms%?o ?refi;reﬂ?e sores on the mouth are rubbed

Ot i .

freQ'len}Ef; d;:ea.ses oocurring sporadically, and more or less
septioemia. %‘ _b!laok quarter, anthrax, and hoemorrhagic
about once in fom erpest occurs at intervals and seriously
parts of India ‘rllfhyea.rs’ but is not so frequent as in other
i8 no substantial renele%og?;lvt{x ita" &Owever, sovero and there

: . 0 e
less tIhba'g prO&abl%th% the morta People
- in the British distri

ut there are no re]iall?!h Cistricts o

lfitzhf”%m diseases is much
e . ) .
e figures available. owbay Presidency,
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CaTrLE TRADE.

Tt is very difficult to find the extent of the trade between
the Kacchi tract and outside centres like the Upper Sind
Frontier District, and the Larkana District, both of which
adjoin the area. This is because no records have ever been
maintained by the State, or the Sardar and Jagirdar. Dealers.
from other parts of India, especially from Sind, the Punjab,
and Quetta visit the local markets of the tract or piris, at
various breeding centres like Taj, Dandor, Mian Takri, Chisti
and Chandor in Bala Nari and Tangote, Chalgari, Bhatti
Band and Munjhu in Zarin Nari. The cattle bought are
either taken away by rail or by road, the markets being chiefly
held between January and March., Many aniinals are, how-
ever, brought for sale to the horse and cattle show at Sibi in
December, and a number are even seen af the weekly markets
in Jacobabad.

Further cattle are often smuggled through by road to
adjoining parts of Sind, with the assistance of the local people.
Such animals are of course, cheaper than those exported with
State permission, as there is said to be often some difficulty
in obtaining the necessary leave to export. Occasionally, in
times of real or reputed fodder scarcity, the breeders them-
selves drive their cattle down to Sind in order to get food for
them, when these may be sold to Sind traders dealing with

the Punjab and adjoining areas.

The chief stations for the export of Bhagnari cattle by
rail are Lindsay, Nuttal and Belpat, and the following figures.
of animals exported from these stations for two consecutive
years have been supplied :—

1st year. ,

Lwndsay Station—
(1) to the Punjab (Shershah, Chach-

aran, Gojra and Lahore) ... 226 animals.
(2) to Quetta ... 10 animals.

Belpat Station— _ -
(1 to the Punjab (Multan, Shujabad). 30 animals.

(2) to Jacobabad ... 30 animals.

2nd year. _ _
' Lindsay Station to the Punjab and Quetta. 570 animals.

Belpat Station to the Punjab and Quetta. 210 animals.
Nuttal Station—to the Punjab and Quetta. 38 animals.
These figures give an idea of the extent of the trade «by rail,
but private inquiries showed that two hundred or more animals:
get to the Upper Sind Frontier District by road. Most if
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not all such road-imported animals were purchased by small
holders or tenants and not by the land-owning Sardars. They
were then worked up to the end of the following kharif season
and then were brought to market in good condition and in
many cases sold to Punjab dealers. Few good animals were
retained by the Zemindars of Upper Sind.

It must aguin be insisted on that all these animals sold

to Sind or the Punjab were bullocks. No bulls or breeding
©cows are sold.

Bhagnari Cattle in Upper Sind.

~ Three Sardars of the Upper Sind Frontier and the
Larkana Districts have herds of thirty to forty cows, with
- two bulls. Two of these which are very well known are those
of Khan Bahudur Bahadur Khan Khoso, and Ghaibi Khan
Chandio. As a result of the presence of these herds it i8 nob
uncommon to see a few good cows of this breed in villages
in Upper Sind, but the breeding is in no case in an organised
<ondition in the villages. The animals of the former gentle-
man mentioned above, and of his son, are in no way inferior
to those seen in the original home of the breed. There is in
fact no foundation for the popular belief in Sind that
Bhagnari cattle of the original standard cannot be bred out-
side the Nari tract. 'The simple fuct is that while the people
of Upper Sind do appreciate the better features of the
Bhagnari bullooks, their better size, power and working
qualities, they are not prepared to give the same attention t0
breeding, rearing and general care as is given by the Nari
people.  Hence it is supposed that the Bhagnari cattle
deg}e)n(i)ra.te wl;en t,.heyl are brought to Sind. But even
such degenerate animals .superi inary
e ? are much .superior to the ordinary
Every Sind caltivator, be he a landholder or a tenant,
prefers to get his cows mated with a Bhaguari bull if one is
available within a few miles. One Government bull formerly
kept byﬂthe Veterinary Department at Kandh Kot in the
Upper Sind Frontier District seems to have produced wonder-
ful progeny. Over ferty animals, said to have been produced :
by him, which were examined, showed that in eighteen months
tB("VtWO years t‘he_ynunq stock attained the size of their dams.
azzt?:g .YOI?IUQ animal was better boned, stiongly muscled and
aotive. dOl;g‘(;f the female progeny of the bull in question
e ingr‘:a[-]q ' a hlad come mto milk, but the owners expect
expect dct;e‘ milk vield from them. A higher price was
pected both for bullocks and cows. The bull in question

15

was in great demand, and its condition showed that it had
been used heavily and recklessly for service. There were
many inquiries a8 to why the supply of such bulls was
discontinued, and there is no doubt that the re-establish-
ment of some such premium bulls ‘would be strongly
supported. . '

As already stated, there is a feeling that pure Bhagnari
cattle do not do as well in Upper Sind as in their home in
the Kachhi District. Therc does not seem, however, an
justification for this position, aud it seems certain that they
will be a certain success in the Upper Sind Frontier District,
in those parts of the Tarkana District with Ghabi Dero as
the centre, and in the Sukkur District. Breeding elsewhere
is pot such a certain success, but it may be noted that a
Bhagnari bull is now serving in Lower Sind under the
auspices of Dr. Asudamal of Hyderabad, on the land grarted
to him for cattle breeding, bu% the results arc not yet
available.

SuMMARY.

Frow the account given it would appeart hat the charac-
ter of the land and climate in the Kachhi District, the home
of the Bhagnari breed, does not differ materially from that of
the Upper Sind Frontier District and of parts of the Larkana
and Sukkur Districts.  The avimals of the breed are liked by
the people of Upper Sind and are considered more useful
from every point o view,—including both dranghtand milk,—
than 1he local cattle. As the people of Upper Sind depend on
cows and not on buffaloes for mlk, the milking capacity is a
matter of importance. There is, moreover, sufficient cattle '
trade at present between the Bhagnari Districts and the
British Districts to show that a demand does exist, and that
any attempt to make animals of this breed more largely
available would be appreciated.

The first step to be taken would seemn to be the placing
of a number of the best Bhagnari bulls with Zemindars on
the premium system, for the purpose of grading up the local
cattle. The effect of such premium bulls in the past has been
remarkable, and at least half a dozen Zemindars are anxious
and ready immediately to start cattle improvement by taking
such bulls on the premium systemn.

The question of starting a farm or farms for the main-
tenance and improvement of this beeed may be considered
later. But suitable centres for such farins would be Jacob-
abad, Larkana or Sukkaur,



APPENDIX.

Mecasurements of Bhagnart Cattle in Kaclhhi Distri-/.

1. Bulls -
(@) 2% years old (average of 2)
ihy 3 to 3% years old (average of 6)
to 4& years old (average of 4)

1. Bullocks—-
(@) 4 vears old taverage of b
(h) 5 vears old (average of H
(¢) 6 vears old (average of 2

I1I. Cows-—
(@) 8 to 3} years old (average of 2)
(b 5 years old (average of 3)
1) 6 years old (average of 2}
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Bhagnari bull.
Height 57”7, Girth 83”7, Weight 13 cwt., Age 5 vyears.
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Bhagnari cow.

Age 5 years.

Height 45”.



Two young Bhagnari cows.




Bhagnari bull.
Height 54”7, Girth 72”, Weight 11 cwt., Age, aged.




A Pair of Bhagnari bullocks.




