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Briginal Jrticles

SOME COMMON INDIAN BIRDS.

No. 4, THE OATTLE EGRET (BUBULCUS COROMANDUS).

BY

T. BAINBRIGGE FLETCHER, R.N, F.LS, FES, F.ZS.,
Imperial Euiomalogist ;

AXD
C. M. INGLIS, M.B.O.U,, F.ZS.

Most of the birds dealt with in-these articles are of general
occurrence and as likely to be found in Caleutta, or ant other
large town, as in the surrounding country-side, but the subject of
our present paper seems to have little use for a town life, although
it is one of the “ common objects of the country ” in most parts
of the mofussil. According to Stuart Baker, in North Cachar it
ascends the hills to 2,200 feet. The Cattle Egret (Bubulcus coro-
mandus), as its popular name implies, is an Egret which is especially
attached to cattle—frequently accompanying these animals and
leeding on the grasshoppers and other insects disturhed as the
attle move about and also picking off insects, ticks and leeches
which are attracted to the cattle. It is a very tame bird, even
coming into compounds where any cattle are grazing. It is a social
bird, generally occurring in parties, accompanying the cattle in the
ﬁ?]ds and frequently perching on their backs. Sometimes it attends
Pigs also and relieves them of lice. Occasionally it accompanies .

( 313 )
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crocodiles and apparently picks leeches or other parasites off then,
and sometimes it varies its diet with small fish, tadpoles and agyatj,
insects. The late C. W. Mason investigated the stomach COTenty ‘
of three birds at Pusa in December 1909 and found that they
contained 166 insects, of which three were Carabid beetles g,
were classed as beneficial, three as neutral, and 160 as injuiigy,
the majority of this last category comprising grasshoppers and’
fiies. There is no doubt but that this bird is decidedly beneficiy)
to the agriculturist in India, not only helping to keep down grass.
hoppers and other crop-pests, but reducing the numbers of blgog-
sucking pests which prey upon cattle.

The Cattle Egret is easily recognizable, being a pure white
bird with a yellow bill and black legs during most of the year, I
the breeding season, which is at the beginning of the rains, some
hair-like vellowish plumes grow from the head, neck and back
as seen in the right-hand figure of our Plate ; these nuptial plumeé
are orange-coloured on the head and neck, those on the back orang.
buft varying to pinkish or brownish buff. In Bihar this plumag
is assumed in April, but in the case of one colony which was hreeding
on some mango trees in August there were just as many birds in
the pure white as in the usual breeding plumage.

Betore legislation took place this Bgret suffered the same
fate as those with more valuable plumes, but now it appears to be
much less molested. It is protected by law throughout the whole
year in the Central Provinces, Bombay, Bihar and Orissa. United
Provinces, Dethi, Madras, Burma, and Assam.

As noted above, the Cattle Egret is a social bird at normal
times, contrary to the habit of most herons during the non-hreeding
season, and it is probable that this social trait is the direct resul
of its attendance upon cattle, At the breeding season, however,
which is from June to August in regions watered by the Soutl
West monscon, November and December in the Carnatic, and April
and May in Ceylon, this sociability is greatly accentuated and the
Cattle Egret at this time breeds together in vast numbers, often
in company with other Egrets, Pond Herons and similar marsk
loving birds, making a large untidy nest of sticks, built in & tree
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often I tamarind trees around village ponds, and laying three to
fve VeIY pale greenish or bluish eggs, almost white, which vary
pweh in gize and shape but are typically rather broad ovals, some-
hat pointed towards one end, and measuring on the average
gbout 43 mm. long by 33 mm. broad.



Mr. J. MACKENNA, M.A, C.LE, 1.CS.

BY
K. J. BUTLER, Dfc., M.B., F.L.&,

On the 30th of April, 1920, Mr. J. Mackenna, MA., CLE, 1.(8,
vacated our editorial chair on his resignation of the post of Agii
cultural Adviser to the Government of India and Director of
the Agricultural Research Institute, Pusa. By his resignation
the “ Agricultural Journal ” has suffered a severe loss, and the
Department has to regret the departure of a most distinguished
and popular chief. ;

In his new appointment as Development Commissioner in
~ Burma, he has taken up the highly responsible duties of the first post

of the kind established in India, and it is gratifying to know that he
will still remain in charge of the agricultural development of a
considerable province of the Empire.

Mr, Mackenna’s connection with the Agricultural Department
extended over a period of 16 vears from his first appointment as
Director of Land Records and Agriculture, Burma, in 1904
Shortly after this, he attended the first meeting of the Board of
‘Agriculture held at Pusa, in 1905, and, by his active participation
the discussions at this and subsequent meetings—he has attended
nine of the eleven hitherto held and presided over three—has taket
no small part in shaping the policy of the Department.

In Burma he was responsible for organising the Provincil
Department of Agriculture which came into existence as a resul
. of the policy of agricultural development mitiated by Lord ( “urzons
- Government in 1905. The first experts that started work on e

( 316 )
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improvement of Burmese agriculture, with the adva.ntdge of Western
pxperience, did so under his control, and it is fitting that, now
that & large increase in expert staft of Buima has heen sanctioned
and a second petiod of progress is in sight, he should be back in his
Id province to exercise a guiding influence over the development
of its Tesources.

He was first called to the charge of the Imperial Department,
of Agriculture in 1913, when he acted as Agricultural Adviser for &
year during the absence of Mr. Coventry on leave. He. retumned to
assume substantive charge when Mr. Coventry retired in 1916, and
he held the post until his recent sesignation, except for a short
period of a month in 1918 when he acted as Sceretary to the
Government of India in the Department of Revenue and Agriculture,
and for six months last year when he was on leave.

This period was one of exceptional strain in the agricultural
as m all other departments. During the worst years of the war
and the subsequent period of stagnation and slow recovery, the
staff was dep]eted down to the hare minimum required to prevent
disorganization, That in the face of these difficulties progress has
not ceased is in no little degree due to the optimism with which
Mr, Mackenna continued to ccnsolidate the position already gained
and prepare for a further advance as soon as cenditions again
hecame favourable. It was impossible to hope to expand during
those years, but it was possible to prepare for accelerated progress
in the brighter times that were coming. The end of the war found
him with plans matured or maturing for a large expansion of activities
i almost every direction and he had the satisfaction of placing
these before Ctovernment during the past few months.

Post-war problems of great magnitude have to be faced in con-
tection with- some of our most impertant crops. The war very
foreibly demonstrated the disadvantages ¢f being dependent on
foreign countries for supplies of the necessaries of life. Cotton
and sugar are two of those commoditics that the Empire produces
in quantity insufficient for its needs, and in both cases India offers
e of the most promising fields for development. Mr. Mackenna
¥ istrumental in getting two strong committees appointed 46
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examine the Indian possibilities of expansion as regards thes
crops, and as President, first of the Indian Cotton Committee .nq
then of the Indian Sugar Committee, he has spent a considersbl,
part of the last three years in dealing with -this question.

The Cotton Committee reported in 1918, and its recomming.
ations have received a strong measure of support from hodie
such as the Empire Cotton Growing Committee and the Britig)
(Cotton Growers Association, as well as from the trade and agn.
cultural authorities in India. They are far-reaching and will take
a considerable time to give complete effect to, especially in the
matter of securing the necessary staff to carry them out, but they
are generally accepted as likely to be effective in improving the
quantity and quality of the cotton grown in India.

The Sngar Committee was still sitting when Mr. Mackenns
was summoned to Burma, and he had, therefore, to hand over its
presidency to Mr. Noyce. Much of the Indian part of the enquiry
was then completed and the evidence obtained is amply sufficient
to show the need there was for a thorough examination of the
position. Though India is one of the two chief producers in the
world, there is little doubt that, but for the war, ber imports of
sugar would be now in excess of a million tons a year, and she is
thus far from being in a position to feed herself, much less any other
patt of the Empire. But, with an area of some three million acres
under the crop, it is clear that, if the Committee’s recommendations
are effective in stimulating the imprevement of the present
wretchedly low yield per acre, its work will have been of first-rate
importance,

Another matter to which Mr. Mackenna devoted much atten-
tion was improving the publications of the Department. The
“ Journal ” has greatly increased in popularity under his editorship
and the recent decision to issue it every two months, istead of
every quarter, should still further stimulate its circulation, Hi
annual report on the Progress of Agriculture in Tndia was regarded
as, in many Tespects, a model for similar Government publications
and was deservedly popular. In this connection, reference mi
also be made to his brochure on « Agriculture in India,” where, 08
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jittle over a hundred pages, he gives a lucid and interesting account
of the work of the agricultural and allied departments up to 1915,

At Pusa, Mr. Mackenna will long be remembered as the most
geaial and kindly of chiefs. He did much to improve the amenities
of life, always difficult in such an isolated place, and showed a
practical interest in regard to recreational, medical and educational
facilities for the staff.

For the Indian Agricultural Service he worked hard to secure
the revision of the terms of service that he held were long overdue.
Though he was not himself a member of the Service, he had its
interests at heart, and it owes a great deal to his representations on
hehalf of its members.

We hope that he will not: forget his old friends in the Agricultural
Department as we know they will not forget him. There may still
be opportunities for an occasional meeting and we foresee a further
increase in the popularity of Burma as a scene for the touring
activities of the Pusa stafi. The best wishes of the Department
accompany Mr. and Mrs. Mackenna to Burma, where, we hope,
they will have a very successful and happy time



PRINCIPAL FODDERS IN THE CENTRAL
PROVINCES AND BERAR, INCLUDING
THE SMALL BAMBOO (DENDROCALAMUS

STRICTUS).*

BY
D. CLOUSTON, C.LE. axo F. J. PLYMEN, A.CG.I,

Of the Department of Agriculture, Central Provinces and Beray,

THE improvement in the breeding of Indian cattle in orer
to raise the standard of animal at the disposal of the Indian s
culturist involves also improvement in animal management. yut;-
cularly as regards feeding. Stall-feeding is not only beconing
possible but also necessary in some tracts ; and in future the fammer
will have to provide fodder for his cattle instead of depending
upon indiscriminate grazing.

A series of analyses of the common grasses of the Centwl
Provinces and Berar made in the department’s laboratory some
time ago showed that these grasses are fundamentally Jow i feeding
value, The analyses ave sufficiently interesting to be worth quoting.

Composition of common grasses of the Central Provinces and [erar,

Total | Soluble *Includ-

¢
|
i
|
i

Nuwmc of grass Moisture  Oil, ete.  nitrogen cacho- ! ((fl':(_h’ Asht ingtre ﬂ’,’ﬁ
cotoin® -drs pooubre PP LS
protein hydrate | protein

Ischevmum suleatum .. 38 E38 336 3375 358 (b
Apluda varie o THY 182 331 1036 Codas2 e
Sebrria glaied o T I 441 4314 30-02 1360
Fseilma laxam . 116 1425 289 RI R (D)
Andropogen wunalaing 10493t 1476 260 Ca3ly 84
» caricosts L T80 163 38y ; 3210 8?!
R perlusus L 1057 183 305 12862 705
Ischamin luxwm .. 834 120 207 P30l 1016
Andropogon contortus .. 667 s o 200 ( 3201 T2
Avemack .. lo$20 132 390 400 ’ 3254 10

* Paper read at the Sevensh Indian Science Congresa, Nagpur, 1020,

( 380 )
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For purposes oi compatison the following analyses of grasses
.own in more temperate climates are given.

The figures have
hoon collected from, various reliable sources.

PR -
v -

Nitrogen ,

!

T(ltal fr(\.C l

Ether nitrogen extract Crude |
extract as nd i ;u | Ash

protein sululile e |

\{ carbo- ,

| hydrate [

— \l
United States .. ol 3e 021 L sagy 2511 ‘ 7
Cermany i . 231 100741 4653 | spgn ﬁ-m
Queensland i . 1:03 1339 4973 | B 12
Yew South Wales . 214 008 1 5981 l -

I

It is clear froma consideration of these ﬁgmen that in so hu as
chemical avalysis is a guide, the feeding value of Central Provinces
and Berar grasses is much below that of the grasmes produced
in the countries named, particularly with regard to the highly
important protein matter. Some of thelocal grasses have, however,
a distinet reputation for feeding purposes, Lschwnon suleatum
being sufficient in itself to keep horses and cattle in good
condition.

That present methods of chemical analysis are nadequate to
deal with the relative values of pastwe grasses s generally agreed.
Fignres giver Ly Wilson® show practically vo difference in the
composition of grass from poor low rented pasture ard that from
valwable fattening land.  Hall and Russell? airive at the same
conclusion in their study of the fattening pastures of Rommey
Marsh, More diseriminating methods of analysis are obvivusly
required, for although a food may contain a sufliciency of mixed
protein, it is only of limited value if some necessury specilic protein
is absent. Turther, the estimation of the digestibility of food is
full of difficulties, and even when this factor has Leen deteinined
mote or less satisfactorily we axe confronted with the question
whether the digested portion of the food is entirely or only partialy
available for animal nutrition.

1 Seience Progress, Vol VIL No 270 p. 126,
2 Journ, Agri. Seicnce, Vol. IV, p. 330,
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In considering the composition of Indian fodders, however, w,
are not at present dealing with the finer points of digestibility - nq
availability so much as with the fact that in order to obtain itg
necessary daily ration of protein an animal has to consume aboyg
twice as much Indian fodder grass as would be required if th,
grass came from a more temperate country. It has been fouyg
that the quality of a fodder is susceptible to- climatic changes,
while Crowther and Ruston! in their investigation of the ripening
of grass for hay found that poverty in protein was charactenstic
of fodder grown in dull cool weather.

In view of the apparent poverty of Indian grasses, any other
fodders which can be grown easily are deserving of attention,
Leguminous fodders are particularly valuable, even the wild bulky
legume Alysicarpus rugosus has a total protein content of over
13 per cent. The cultivated leguminous fodders like lucerne
(Medicago sativa), Egyptian clover or berseem (Trifolium alezan.
drinum), etc., are naturally of the greatest value where they can be
grown, but the fact that they are not found to seed locally militates
against their general adoption.

Of the bulky fodders commonly fed to cattle in the Central
Provinces and Berar, rice and wheat straw and juar stalks are the
most important. Many other fodders have been tested on Govern-
ment farms in the provinces ; but with the exception of Egyptian
clover (T'rifolium alexandrinum) and the small bamboo (Dendr-
calamus strictus) none of them has shown much promise of being
suitable for adoption on a large scale. Egyptian clover or berseem
does best when sown in rice fiells about ten days or a fortnight
before that crop is harvested. When the monsoon ceases in Septem-
ber, it does well when sown in a standing crop of early rice early
in October ; but if the rains are more prolonged, it does better if
sown later in fields carrying medium or late rice. To secure uniform
germination it is all important that the seed should be sown while
the surface soil is still damp. By lying in contact with moist sol
the seed germinates in four or five days, and the young clover

1 Journ, Agri. Science, Vol, IV, p. 305.






Fig. 1. Young bamboos three years after planting.

Fig. 2. Catile being [ed with bamboo leaves.
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pleat 18 well established in about ten days, by which time the rice
can be harvested. Clover sown in standing rice does better than
that sown in open fields which have had to he cultivated before
sowing. - This would appear o be due to the fact that iy its eatly
stages the young clover plant does better when shaded from the
ot glate of an October sun.

The seed rate required for clover broadeasted in standing rice
fields is 40 Ib. per acre. Within six weeks from the time of sowing
the crop attains a height of about 15 inches. If cut 4t this stage,
there will be a second growth ready a month later. Cuttings of
from three to four tons per acre can be obtained every month
from December till April, if the land is kept slightly moist by
imigation. The best time to irrigate is immediately aiter cutting,
It is very vesponsive to manuring and it has been observed that
when its cultivation is continued on the same land its outturn
increases gradually. This may be due to the increase of nitrogen-
fixing bacteria in the soil, or to the manurial value of the 100ty
left; behind, or to both. As a fodder it is easily the best of those
which have been tested up to date in the Central Provinces, If
it were possible to raise seed locally, the crop would undoubtedly
have a great future ; but under existing conditions the yield of
sced per acre is only from 60 to 80 Ib,

Yor poor light soils which cannot be irrigated, small bamboo
(D. étrictus) promises to be a most useful todder, more especially
in years of drought. Sir George Watb in his Dictionary of the
Teonomic Products of India describes this bamboo as being densely
tulted and gregarious, and as having strong and more or less solid
calms of from 30 to 50 feet in height. It occurs on moderately
dry hills throughout India and Burma, except in Northern and
Kastern Bengal and Assam. It flowers after about 30 years ; and
after flowering the plants die. This bamboo does very well on the
boor gravelly soils of the rice tract of the Central Provinces where
the minfall ranges from about 45 to 60 inches per annun,

Plate XXI, fig. 1, shows the height attained in three years by
bemboos grown on “ mooram ” soils on the Chandkburi Farm, Raipur.
The seedlings were raised in an irrigated nursery and planted out in
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the begirning of the rains. The first cutting taken in June afte,
three years’ growth yielded 191 tons of green fodder per acre whic)
was much relished by the farm cattle as will be gathered frg,
Plute XXI, fig. 2. Though the tender twigs and green leaves of t],
older culms were Temoved from time to time during the raing n,
apparent injury was done to the culms. From the outturns alicady
obtained, there is reason to believe that yields of from 40 to 60 tong
of leaf per acre can be obtained rom this variety of bamboo thi
years after planting. The analyses of the leaf both in the diy ang
green state made by the Officiating Agricultural Chemistare given in
the statement below. Some analyses of other locally grown fedders
are also given.
TasLE 11

] { i
| Total lq Tl |
. . Ether | onarogen i Soluble Crude PR
A\amerof fudder Muisture extract a;ét ‘ |c§l|.‘i0A é;j;’:’ Ash* 1'1"3;1‘(‘111"14
! protein | iydrate e
{
_ _ ——— — o
1. Bambooleaves, i |
green, b. f
strictus 607 | 097 bud 12T | 945 4a2 3
9 Bamboo leaves, !‘
air-iry, !
striclus 80 ! 2:22 1293 . 3506 | 2418 1481 1245
3, Bamboolaaves, ‘
grecen B.
arindi e 6348 [T 390 1625 1632 bRl 380
1. Bumboo leaves,
air-dry, Bl
arundinaesn 686 220 JURGY 1146 2632 1301 sl
i ;
1
5 Lucerne. Medi- )
cago  sutiv, :
dry 600 2412 1520 1330 | 2383 936 (33
6. Berscem, T\
aleandrinim,
areen 8163 051 322 826 4400 298 [R5
7. Junr  fodder, ;
Andropugon ¥ | [
Sorghine, dry” 614 089 250 | 3342 | 2537 620 31
|
8 Average fodder,
arnss, dry 824 152 330 | 4400 | 3254 | 1000 W
L
era——r— e
Tt will be seen that of the most important constitutas o
utall

food, viz., protein, oil and carbohydrate, dry batuboo leaves €@
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nearly four times as much protein as is contained in the common
grasses. The proportion of sand is somewhat high in both. and
the proportion of indigestible fibre is greater in grasses than in
1amboo Jeaves. The nutritive value of bamboo leal appears to be
ot least equal to that of our grasses, while the vield obtained per
acte 18 very much greater than that obtaired from grass on similar
soil. For the first cutting taken in June last year the variety
Dendrocalamus strictus gave, as already pointed out, a yield of
19} tons per acre on the Chandkhuri Farm. Spear arass (dndio-
pogon contortus), which is commonly found on this poor clss of
gmveﬂy soil at present, ordirarily gives from 1% to 2 tons of green
fodder per acre, which is equivalent to from 350 to 700 povnds
of dry grass. It should be possible in parts of India where tracts
of poor Jand are available and where the nainfall is suitalle, to
establish bamboo fodder reserves from which useful supplies of
greelt fodder could be obtained for 7 or 8 months of the vear, and
from which bamboo hay could be made for utilization in years of
foddder famine. That bamboo hay is a palatable fodder for cattle
has been proved on the Telirkheri Dairy Farm, where an experiment
is now being carried out to compare its feeding value with that of
by grass. In the green state it is already used as a fodder in
cortain parts of India. In this state it is supposed to posscss
medicinal properties and is commorly fed to ponies and cattle
suffering from ailments stch as “broken” wind and foot-and-
mouth.

There are many other uses to which this hamboo could e
pit - its seed i3 & Mmost welcome ‘ood-grain and its tender culms a
welcome vegetable in famine years. Its mature culms are used
as tafters and battens, or in the manufacture of mats and furniture.
Tn jungly areas where bamboos are plentiful and where pigs ubound,
fle cultivator fences his cane and vegetable plots with a fence
made of split bamboos. There is. in short, good reason to believe
that the systematic cultivation of this most useful species is well
worth the serious consideration of the Department of Agriculture
m this country.



SOME FACTS AND FIGURES REGARDING
BANANA CULTIVATION.

BY

W. BURNS, D.8c,
Economic Botanist, Bombay ;

AND

P. G. DANI, B.Ae,,
Of Bombay Agricultural Department.

~ Tar following facts and figures are culled from a mass of
records of two plantations in the Ganeshkhind Botanical Garden,
and may be of some use in giving more accurate information regard-
ing this important crop. :

Two varieties were used. In the first plantation was planted
a variety locally known as Soni, with a medium-sized, very sweef,
yellow-skinned fruit. The area of the plot was 23 gunthas, that
is 23/40ths of an acre. The suckers were put in at 15 feet apart
each way, and were 110 in number. The main objects of this
plantation were to provide material for

(1) observation of the development and morphology of the
inflorescence and flowers of the banana;

(2) study of the problems of pollination, fertilization, and
hybridization.

Tncidentally other observations were made or recorded in the
cultivation sheets, and it is these that are here presented ina highly
condensed form.

Tt should be mentioned that this work passed through the
hands of no less than three assistants and hence there was somé

little trouble in disentangling facts from the records, but the state-
ments now made are sound.
( 386 )
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The plantation was destroyed in March 1919. The total
v:1d of raw fruit for the plantation from June 1915 to this date
w.s ag follows : )

-

‘ YreLp

for 23 gunthas 1 caleulated per acre

e

Weight .. . . 15,6871h. | 27,194 Ib,
Number of fruits .. . 81,066 % 140,984

The original sucker we called the mother-sucker, and the
following suckers that came mto bearing on the same stool we
called the first, second, etc., sucker-generation. Suckers were cut
away from the stool at first so as to leave one in bearing, one half-
grown and one just starting. Later on this rule was not strictly
observed. The total number of suckers that came into bearing
during the time of the experiment was 494, representing the mother
generation and up to three sucker generations after it.

The average yield per sucker (mother or daughter) during
the period of experiment was 3165 b, in weight or 164 fruits in
number.

A manurial experiment was carried out, the plot being divided
into two, one part treated with a mixture recommended by Dr.
Mann and the other receiving local treatment. Later on both plots
rceived the same treatment. The following are the dates and
methods of manuring, the quantities given are per stool :—

June 21,1915 .. | Both plots received 80 1b. farmyard manure per stool, at time of planting.

June 26, 1916 .. | Bub-plot 1 received 20 1b, poudrette and 1 1h. Dr. Mann's formula, and
Sub-plot 2, 40 lb. poudrette.

Jan, 11,1917 . Do. Do. Do,

{Manurial experiment ended.)

Feb. 9,1917 .. | Both plots received 140 Ib. farmyard manure and one 1b, bone meal
per stool,
Jue, 1917 .. Do.  Do. 1001b. poudrette.

Jen. 23, 1918 .. Do. Do, 100 b, poudrette.
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The manurial experiment has been recorded in the Anng)
Report of the Ganeshkhind Botanical Garden for the years 19151,
1916-17, and 1917-18 and in Bulletin No. 89 of the Bombay Aui.
cultural Department. There is no need to say more of it here 11,
to state that the poudrette plus Dr. Mann’s formula proved t),
better treatment.

Watering was done at ten-day intervals.

The attached table is a record of the behaviours of three sto);
(numbers 14, 46, and 77) taken at random in the whole plantatiy,

N No. of days Weight
Tree No. ; lgabt‘b (;i between of frais
rvests harvests produced
' ' Ih.
14 mother 1-11-16 | I yearand 130 18
| days from
| planting.
A gen, I 13-0417 312 28
i
B, 1-7-18 258 36
e . e —_——
|
46 mother | 23-8-16 | 1 year and 92 24
| | days from
| ‘ planting.
J |
Sister JA gen. | 15517 5 232 3l
suckers |y 77 82 60
t
{B " I 25-5-18 288 44
Do, 4 : -
(B, | 24618 30 53
77 mother 1-8-16 1 year and 70 8
days  frem
planting.
JA gon. 5-1-17 212 5
A, 8417 3 41
Do. l :
A, 7-8-17 119 25
B, 11-5-18 974 16
B, 1-6-18 20 50
Do. B, 13-6-18 12 40
B 14-7-18 51 52

1

i

. No. of

} {ruits Fluctuatjon
produced

' [ —
| :

o |

L

! 183 +
|

‘} 218 33
154

i

!

| 172 +18
o207 +35
o230 +2
L2l —It
1o

i

!

; 248 144
| 263 w3
]

} 145 -1
| 1 +12
i

o208 + b
13

|o2z8 4
|

)‘ 180 -4

On examining the above talle we sce that from the date
of plirting to the date of fruiting of the bunch the avemg
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number of days required i One year, three 1
davs.

) From the date of harvest of the n
ration the interval is o8¢ days.

The same from A to B is 298 days.

The vield in the first generation iy
72 fruits than that of the mother, anq 15 still more by an average
of 3 in the second generation than the first.
three stools is taken.)

The appearance of the inflorescence i always heraldeq hy the
appeatance of leaves which we have nameq transition |
mediate between a foliage leaf and a 1y
their appearance.

wonths and seven

wother to that of yext gene-

more by ap average of

(Here the average of

€aves, inter-
act. The text-figure shows

Transition leaves 1 and 2, and first bract of a banana plant,
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The average interval between the appearance of the fis
transition leaf and the harvesting of the bunch was as follows :—

No. of trees
averaged No, of days
—
Mother generation .. .. - 23 121
Sucker  » . . . 9 156
» ” 4 153
4 166

” »

. The second plantation consisted of plants of the Rajeli variety
from Walhe village on the Madras and Southern Mahratta Railwa\:,
This variety is elsewhere known as Rajapuri or Gujarathi. This
ig a variety more dwarf in habit and with a more angled and slightly
coarser fruit than Soni. The area pla.nted was 8 gunthas (8/40ths
of an acre) and the distance between trees each way was 11
feet. The total number of trees was 72. The plantation was begun
on July 8, 1916, and destroyed in the beginning of  March

1919,
The total yield for the whole plantation during its existence

was i—

1
i

YI1ELD

e

cateulated for

} 1 E
| for8y (nthas one aCre

E

Weight . . EPTI
6,050

1

Number of fruits .. . 17,210

! e —

The average number of sucker generations per gtool was two.
The average yield per sucker was 2127 Ib. or 7930 fruits.
The manurial treatment was as follows :

July 8,1916 .. 50 Ib. of poudrette per stool, at the time of planting.

June 1, 1917 .. 100 b, of poudrette per stool.

Watering was done at ten-day intervals.
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Taking three stools at random (Nos. 24, 32, and 49), the
following are details regarding time of fruiting, etc :—

a——————— i
No. of da, Weigt ION
Date of 8 eight of 1 No. of
Tree No, ° between fruit | fruits 3 i
harvest harvests produced prod]u;cd Fluctuation
e [ e e ————
ib. :
94 mother o | 31-7-17 | I year and 23 40 114
days  from . :
planting. ' i
Agen, .| 20-4-18 260 A R 11 +37
By | 588 105 2 130 —2]
52 mother .| 25-8-17 | 1 year and 47 FT
days  from .
planting. '
Agen. oo o27418 243 24 102 +14
B, .. | 10-9-18 133 18w —93
49 mother oo | 13-9-17 1 year and Bal 16 64
days  from ‘ I
planting. i | :
A gon " 3-5-18 230 boos o 149 485
B, L] o2-2-19 288 [ C IR —87

On examiining the foregoing table we see that from the date
of planting to the date of fruiting of the mother plant the average
number of days required is one year and 45 days.

The interval between dates of successive harvests is—

on average of 244 days from mother to first generation, and
. . .19, first to second generation.

As to vield there is an average increase of 46 fiuits in the first
sucker generation and an average decrease of 44 fruits in the second
generation.

The following calculations show the probable profits from the
cliivation of the Somi variety in the Poona District.

Cost of cultivation.

Cost of labour ~—~man charged at the rate of 8 as. per day.

woman do. do. 4as.  dos
child  do. do. 4 as, do.
bullock do. do. 4 a8, do.

Parmyard manure at Re. 2 per cart and poudrette at Rs, 240 per carts
Two cart-loads are equal to one ton (2,240 1b.)

One basket is equivalent to 20 1b.

56 such baskets make one cart-load.
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(The whole time of the existence of the plantation is taken as three years and six montyy,
The following are calculated peracre.)

T XPENDITURE.
" —
No. Operations, &e,
o Reuy
1 | Two ploughings crosswise by an iron plough CT, or Arlington, two ..
| pairs and two men for 4 days . . 80y
2 } isking and harrowing, onc pair and one man for the whole day . sy
3 | Digging pits; size 247 x 2} x 24" Tits required for an acre 15 fect
i apart are 193, One man (lirm 5 pits in one day, 39 wer Gnish the
3 work in one day Lo . . Wy
4 | Suckers requived 200, at the rate of Rs. 10 per 100 A g g
5 | Manuring at the time of planting, ¥. ¥, M. 80 1h, per p\'mt (14 cart-
| loads required) . - ™oy g
6 ; Carting manure at R, lpm cart . o oy
T l’hmmw suckers ; one man plants about 25 suckers in one day . ? 1w
8 Harm\nnu and levelling after planting . -
4 ( Plopmatl()n of beds and water channels, one man pr(‘parcw about 1(5 ‘
| beds of the xize required per day 0oy
10 Irrigation charges : water generally given for 10 ‘onths in u)vm e\LepL
‘ ing rainy season; 30 waterings in all for one year, Irvigation
i D(pamnent clarges per aere Rs. 22-8:0 for erap like phmtam [
¢ {Go R No. 6371, dated 27th June, 1917), for three and half years .. | W2y
11 | Watering charges; in all 105 waterings for the whole time of the | f
i plamatmn ; ane man can irrigate one acre ina day 1 MoNoy
12 | Stirring, digging and \\ccdm" the beds once every three m(mlhs. {
| 12 men ean finish it in one (L\\ 1+ such operations . Ll s gy
13 ; Maxcriva —Generally manured every six months.  For the method g
| of manuring as described above on page 387 the tolal cost comesto.. | 173 1 o
14 | Land assessment to Government for three years at the rate of Rs, 4 per 1
I acre R
15 | Rent of land on Tease for three and half years s at the rate of Rs i
per acre | o ow
16 | Harvesting charges ; ])cr \nmch 3 pi(‘s, for 868 lmncln-s b

Tatal cost

INCOME.

[
i

|

|

|

|

\

Yield per acre in number of fruits, 140,984 ; sold wholesale on the plot \ L4013
itselt at Rs, 10 per Lo, .. .. .
Suberap like ehillies, ete,, taken for the fiest six momths,  The net prnﬁt g

per aere for <uch mmpcmnf\tn . A L]
Spare suckers sold at the rate of Re 10 per 10y . RO A

Total income .. ),':H 130
Dedueting cost of eultivation

We get a net profit for three and half years
So, for one year, the net profit for banana cultivationis




SOME NOTES ON COTTON IN SIND.

BY

K. I. THADANI, B.Ac.,
Of the Department of Agriculture, Sind.

THE economic significance of natural crossing is @ matter
of the first importance, as it affects the improvement and intro-
duction of varietics and also distribution of seed.  Hence itis worth
while to estimate the extent to which it occurs and also to find out
an efficient means of protection against it. Drofessor Gammie,
from the failure of emasculated flowers exposed to natural crossing
to fertilize, was led to believe that Indian cottons were normally self-
fertilized, but the most reliable method of obtaining accurate
information on the subject should be based on a study of single
plant cultures.

During the course of the writer’s selection work on the local
cotton (Gossypirm neglectum) in Nind, he has been dealng with a
large number of single plant cultures for the last few years, and the
record of the examination of thelr progeny may give a clue te the
present inquity. The local cotton In Sind s composed of four
varieties, two with white flowers, namely, (1) Neglectum rosea and
2) Neglectum cutchica, and two with vellow flowers, namely,
(3) Neglectum vera and (1) Neglectum malvensis. 1t has been shown
by Leake and corroborated by Fuson that white coloar of the petals
i the cotton flower is recessive while vellow is dominant. If that
5 %0, the extent of natural crossing can be determined with cer-
tainty from the behaviour of the progeny of the white-flowered
Dlants exposed to matural crossing ; while the examination of the
Progeny of the yellow-flowered plants will not help much, as the

(393 )
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first generation hybrids always assume the dominant form and t};
escape detection.

In the year 1915-16, sizty-four white-flowered plants were
marked in an ordinary field where all forms were growing mixeq,
Each was picked separately, sown next season in line culture ang
the progeny examined. Three cultures were lost and the-detaileq
results of the remaining sixty-one cultures may be summarizeg
as under i—

i Y y

No of cultures J Pemem,a% of

. No. of singl i No. of cultures plants aﬁ\ctcd
Varioty plant cultures breedmg ffue | splitting by natural
to typ I crossing
|
! o -
Neglectum rosea .. 34 6 ; 28 § 84
Neglectum cutchica .. 27 8 e 19 : %0

)

In the year 1916-17, fifty white-flowered plants were similayly
marked in a mixed field, separately picked and sown next season
in line cultures. The detailed results of the examination of the
progeny are summarized as under i —

i
Percentage of
Variet No. of smulc ‘ ll:‘rzeﬁfnc‘\yllt\;‘l;zs ‘ No. of cultures Plants aﬁbp\-lcd
Y plant cultures| c : splitting | by natural
o byp ; ; crossing
i — [
Neglectum rosen o 28 i 6 " 22 1 T
i : '
Neglectum cutchicn .. 22 Q 5 | 17 i =
i
|

Similarly, the selection of ninety-nine white-flowered plants
in the year 1817-18, sown next season, gave us the following
results :—

|
i

No. of cultures } ‘ Percentage of
-~ No. of single | 77 7 No. of culbures! plants affected
Variely plant cultures bmgdmg true | splitting by natur al
0 type l
| crossiag
| i
Neglectum rosea - 19 19 30 Y

¥
|

Neglectum culchica o a0 14 F 36 ks
\
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The results of the selection of 1918-19 are a5 under
l
. No. of single | No. of eultures Bereentage of
Variety Plnontocﬁgl?r:s‘ reeding true ‘N°s°f4t°t‘.‘““f°s Hlants affected
! to type Plitting by natural
| CTossing
U e S N e )
Neglectum rosea o ’ 36 \ 16 20 55
. |
Neglectum cutchica - 10 ’ 5 5 50
’—’_m T —

The results show that vicinism causes
of the plants to become affected by natural cross-fertilization
The percentage would be still higher if we were to take into con-
sideration fertilization between sister plants which remain un-
detected. It has been further found that one plant bears op an
average twenty flowers and that the affected plant gets on an
average two of its flowers naturally crossed. At that rate the
percentage of natural cross-fertilization  would amount to from
5 to 85 per cent.

Since natural crossing is annually oceurring and is g perma-
nent source of trouble, confusion, and €IT0T, any practical means
of protection against it would be simply invaluable not only from
economic considerations, but also in solving genetic problems,
In all line cultures, specially in Mendelian work, covering of the
plants or the flowers is an absolute necessity.  Several devices are
resorted to, such as Paper covers, muslin bags, nets, I'ings, sutures,
ete. Whatever the device, the labour involved is considerable
and there is always a certain percentage of flowers that do not
set.  Further, Mr. Leake found that the effect of continued covering
leads to sterility. Apart from this, the application of these devices
is limited to small cultures, being of no avail for cultivation on a
feld scale where roguing and insolation are the only means of
Protection,

During the course of the writer’s observations on the cotton
flower he chanced upon a flower which was marked (among several
others) at 10 o’clock in the norning, when it was a full bud, for
the Purpose of recording the exact time when it would open. After
o hours the bud was very much swollen but the tip was

from 50 to 84 per cent,
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completely sealed, maintaining the shape of the bud, while ot! ¢y
flowers had opened their petals wide apart. The particular fiowey
was kept under observation, every hour until evening, but ],
petals never opened ; the bud began to shrivel from 2 o’clock, showing
that fertilization had taken place inside. Observations wep
continued till the next day, but the petals did not open y
was expected from the shrivelled appearance of the closed petal;
on the previous day. It was then properly marked and labelleq
for collection of seed. When the boll was formed a small bag was
put on lest cotton should drop on the ground when the boll luust,
The same evening while rambling in his cotton plots the writer
found some fertilized flowers with closed petals as distinct from
those that had opened as wusual. The circumstances led to the
search of some more cleistogamic flowers and the writer was able
to find about a dozen and a half on which observations were taken
during the full course of a day. It may be further remarked that
the plants on which cleistogamic flowers were, discovered lad
mostly opened all the flowers except the one closed flower that
was found. The case is analogous to that of Nilsson who dis-
covered that in pure lines of oats occasional grains appear that
are aberrant either in colour or morphological characters. The
variations tested by him either bred true at once, or after one o
two generations practically all of the progeny bred true to the
character.

Now it remains to be seen if this character is hereditary or
if it can be fixed. The very existence of cleistogamic flower sug:
gests that a race could be bred in which the flowers would admit
no crossing. In conclusion, the writer is reminded of a passag
from Balls who, while describing the various means of protection
against natural crossing, says:—

“ Another obvious possibility is the discovery or mant
facture of a cleistogamic flower which shall absolutely
refuse to admit foreign pollen to its style. At o
stage of these Tesearches the author seemed to be well
on the road to success in this direction and the story
of ultimate failure is not without sugges’civeness.”
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Failing to find anywhere a hint of the existence of uncrossable
cot con flowers, Balls was led to experiment on a short style flower
o which the oppottunity of foreign pollen to reach the style was
gnall, and came to the conelusion that the accessibility of the style
wa & oL factor in natural crossing under the conditions of our
precding plot-



STUDIES IN BIOCHEMICAL DECOMPOSITION
OF COW-DUNG AND URINE IN SOIL.*

BY

N. V. JOSHI, B.A., MSc, L. Ac.,
Offg. Assistant Agricultural Bacleriologist, Pusa.

IN a previous papér on nitrification of green manures, read a
the last Science Congress, by the writer, it was shown that certaiy
plant tissues, e.g., stems and roots, fail to nitrify in soil, evey
under optimum conditions of temperatuwre and moisture, and als
as a result of further experiments it was suggested that “the
failaze to nitrify, so far as ascertained, does not depend on the
nature of the nitrogenous materials. It is probably due to nitrate
reduction occurring in the presence of great quantities of non-
nitrogenous materials, such as cellulose and woody tissue.” Iy
order to find out whether and, if so, how far this explanation is
applicable in the case of other organic nitrogenous materials, experi-
ments with a number of different manures like oil-cakes, cattle-dung
and urine, and sheep-fold manure, ete., were initiated, hut as it
would unduly lengthen the paper if we were to deal with all the
substances examined at one time, it is proposed here chiefly to deal
with the trials made separately with cattle-dung and wine only.
These two materials are of the greatest importance to the agr-
culturist, especially in India, as they form principally the only
sources of manure to the small cultivator in this country where
practically no artificial manures or oil-cakes ave employed in tl}e
usual farm practice, except by planters or rich cultivators. 1t wil
perhaps be asked at the outset why experiments with farmyard
wanure direct were not so far carried out, since farmyard mane

* Paper read at the Seventh Indian Seience Cougress, Nagpur, 1020,

( 398 )



BIQCHEMICAL DECOMPOSITION OF COW-DUNG IN SOIL 399

i the most commonly used manure all over the world, and hoth
the materials experimented with, viz., cattle-dung and urine, are
4ssuciated together in the farmyard manure as its chief constituents.
[t may be pointed out, however, in reply that the work on farmyard
manure i complicated by the fact that this manure undergoes
several chemical and bacterial changes during storage and further
the quantities of dung and urine which are added in different places
hile making up the farmyard manure are subject to such a wide
variation that no useful purpose would have heen served by taking
up the study of farmyard manure ab’once; especially as it was
considered that more nseful information could be ohtained by
studying, in the first instance, the decomposition of the two mate-
rials—dung and urine—separately, either before or after fermenta-
tion. Besides, the study of the decomposition of these substances
sepatately was wore suited to our purpose as the difference in the
chemical composition of these substances is already known. The
urine of animals contains nearly all the potash and a good deal of
nifrogen with only a very small amount of phosphate, while the
nop-nitrogenous material present is very much smaller as compared
with dung which contains a propottionately larger amount of non-
nitrogenous materials. The amount of phosphate voided with the
dung i3 also comparatively larger. Moreover, the wrine contains
the plant foods not in solid form as in the case of the dung, but in
solition. It was therefore proposed to see in the first mstance
which of these two substances in a fresh condition, i.e., before
fermentation, is more easily nitrified, us the knowledge whether any
particular organic substance would readily decompose In a suil so
3 to be immediately available to the crop is likely to be very useful
to the agriculturist.

The study of the decomposition of these substances after they
vere sepatately stored and had undergone fermentation was also
futher taken up as it was considered to be of practical value from
Le point of view of conservation of farmyard manure. Owing to
fermentation and drainage, the loss from the manure kept in the
ordinary way is a very serious item, and the problem of conser-
wation of farmyard manure would be much simplified if it were
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known which of these substances is responsible for the serioy
losses known to occur during storage of this manure.  Although it ;g
doubtful whether such a study will confer immediate benefits ov sly,
the problem at once, the writer was led to undertake the inveg.
gation in the hope of getting some useful data. The results g
obtained form the subject matter of the present paper and
presented here with a view to elicit useful criticism.

* While studying the nitrification of cattle-dung and urine, j
was the writer’s original intention to study and compare the ge.
composition of sheep dung and urine, but it was not possible +,
arrange to get these separately. Only sheep-fold manure (ic, 4
mixture of dung and urine) was available. Trials with this ap
included here just to indicate what kind of results can be expecteq
with the mixture of dung and urine obtained.

Cow-dung and urine and sheep-fold manure were brought to the
laboratory in fresh condition and were immediately analysed for
their moisture and nitrogen content. These being determined,
they were then separately added to each kilo of air-dry Pusa sl
at the rate of 30 mgm. of organic nitrogen per 100 grm. of dry soil
(equivalent to 750 1b. of N per nine inch acre), water was added soas
to make up the moisture content of the soil up to 16 percent., allow-
ance being made for the water already contained in the manus,
The manures were then thoroughly mixed with the hand and each
lot filled in separate glass bottles covered and kept at 30° (. in the
incubator. It would be useful here to mention that the quantities of
nitrogen and moisture stated above had been found to be optimum
for the Pusa soil for nitrification and were therefore adupted
these experiments.

Samples for analysis were taken after thoroughly mixing the
soil, to determine quantitatively the amount of ammonia, nitrite and
nitrate formed at the end of cach week for the first four weeks, after
which time determinations were made at an interval of two weeks

The methods of analysis were the same as those employed o
the previous occasion.

—_—

! Joshi, N. V. dgric. Journ. of India. Spocial Indian Scicaco Congress No., 1914, p- 4%
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Tn Chart I, the amqunts of nitrates formed by the decom-
ssition of -cow-dung, urire and sheep-fold manure, as found by

Jualysis, 8T plotted in the form of curves. It isclear that cow-dung
Joes not show any nitrate formation. Urine shows the greatest
aounb of nitrates, while sheep-fold manure, which is & mixture
of dung and urine, stands between the two. In the opinion
of the present writer these Tesults confirm the previous contention
{hat the absence of nitrate accumulation (25 in the case of cow-dung
and sheep-fold manure) is due to the nitrate reduction occurring
in {he presence of great quantitics of non-nitrogenous materials
quch as cellulose, gince the nitrates are found to vary mversely
a5 the amount of non-nitrogerous material. Cow-dung, which
containg the -greatest amount of pon-nitregenous miaterial asso-
ciated with the pitrogenous one, shows the least amount of nitrates ;
wrine, which has the least amount of non-nitrogenous material
associated with the pitrogenous one, has given rise to the greatest
amount of nitrate ; while sheep-fold manure is intermediate between
fhe two, both as regards its non-nitregenous content and the
amonnt of nitrates found.

Since farmyard manure consists mamly of dung and urine
which have undergone some changes, acrobic as well as anaerobic,
in heaps or manure pits, it was proposed to see what effect the
storage has on the decomposition of each of these materials singly
with special Teference to nitrate formation. For this purpose the
materials left over after use in the first experiment and Eept mn
open jars with clock glass covess were used. Fresh determinations
of nitrogen and moisture content were made and the materials were
then separately added to soil on the same basis—30 mgm. N
per 100 grm. of soil as before. (hart I gives the results showing
that while urine has retained its place as regards high nitrifi-
ability, cow-dung and sheep-fold manure have exchanged places ;
cow-dung, after storage, is superiot to sheep-dung, and further
& greater amount of nitrogen has been transformed into nitrates
both in the case of the stored cow-dung and sheep-fold manure

than the amounts so transformed from these substances in fresh
condition,
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The results of one experiment were, however, considered insnfy.
cient proof, because it was realized that the composition of cow-(jy,
is not uniform in all seasons and might also vary with the food givey,
Another experiment was therefore arranged on the same lines 4
before about four months after the first, and this time the
addition of straw (which usually finds its way into the manure heap)
was introduced as a variation, so that each of the materials yse
was tried, with and without straw, there being thus six bottle
instead of three as in the previous two experiments. The styay
added amounted to only 05 to 0°6 per cent. of the quantity of dung
employed, although the amount of straw heaped together vwity
cow-dung in the manure pit was estimated to be about 20 per ceyt,
of the quantity of dung. This estimate is confirmed by the figures,
kindly supplied by Dr. Mann, of one particular experiment lasting
for one week made at the Poona Agricultural College Farm.

The figures are as follows:—

Cow-dung .. .. .. 3886 lb
Straw . .. . 862 1b.
which show that the straw isabout 22'2 per cent. of the cow-dung,

The smaller quantity of straw was employed because in some
other experiments it had been found sufficient to show its effects
on the course of nitrification.

Chart IIT illustrates the results. It will be seen that they
are of the same type as those obtained in the two previous exper-
ments, and further that the addition of straw had the cflect o
lowering the amount of nitrate found in each case.

Tn order to see the effect of storage as in the previous case.
cow-dung, urine and sheep-fold manure which had remained after
use in the third experiment were divided each into two equal bis
and each lot was stored in a separate jax. The jars were ther
divided into two sets. Jars in one set comprising one lot of each of
these substances were covered with ground glass plates. which
were then made airtight on the edges of the jar by rubber lute
with a view to exclude the outside air, thus securing the storage of
the materials under anaerobic conditions as far as possible. In the
other set the jars had only_paper covers and thus had access to |
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outside air; this set is therefore called “gerohic.» No attempt
was, however, made to pass the current of 2T over the materjalg
in the aerobic set. Both these sets of jars were left
temperatures varying between 28° (',
storage under these conditions, the materials g termented were
taken out, their moisture and nitrogen content, determined and thep
they were separately incorporated in the soil.

introduced by the addition of straw wag Tetained
Other conditions of the experiment were also the
The results are shown in two separate charts, Nog.
gerobically fermented materials have Practically
results as in the previous case, except that the sheep-fold manuge
gives slightly more nitrates than the cow-dung. In the cage of the
anaerobically fermented omes it will b, seen that although nrine
retaing its high place as regards its nitrifiability, the anaerobically
fermented  sheep-fold manure and the anaerobically fermented
cow-dung have changed places. The strgw has shown its effect,
viz., that of lowering the amountg of nitrates, in every case. (!
paring the results of the two sets it may be observed that although
there is very little difference between the amounts of nitrate formed
from the cow-dung fermented aerobically or anaerobically, still there
isa good deal of difference between the two Iots of sheep-fold manure,
This is illustrated in a separate chart (No. VI) comparing the two,
from which it will be seen that the anaerobically formented sheep-
fold manure is inferior to the aerobically fermented one. As such
difference is not noticeable in the case of cow-dung or urine when
each of them is stored sepatately, but noticeable only in the case of
sheep-fold manure, it is natural to enquite whether this inferiority
with reference to nitrifiability of the anaerobically fermented sheep-
fold manure is not que to the fact that it is a mixture of dung and
wine ; and whether Separate storage of dung and urine of cattle
would not be mogpe advantageous than the addition of the urme
into the manure pit ? The question is well worth further study
10t only from the point of view of nitrifiability of material hut
4k from anothey point of view, viz., the loss of nitrogen during
Sorage, as it wag incidentally noticed that under amaerobic

at Iaboratory
t030°C. Afterq few monthg’

The variation
in both eases.
same as before,
IVand V. The
given the same

om-
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conditions of storage there was no loss of nitrogen from wrine, thy
from cow-dung only slight, but sheep-fold manure under anaerohi
conditions lost more nitrogen than either.

TUnder acrobic conditions there was loss in all cases, but as
figures for loss in moisture under these conditions were not accuiately
determined beforehand, no opinion can be expressed as to the
relative loss of nitrogen from each of the materials. This questioy
of loss of nitrogen during storage is being further investigated t,
obtain more accurate information.

It must have occurred to many that the experiments carrieq
out so far are open to one serious criticism, viz., the excessive
amounts of materials used in the experiments. These are no doub
higher than the amourts normally employed in the field. But these
quantities were taken with due regard to the amount of nitrogen
which had previously been found suitable for nitrifieation exper-
ments with Pusa soil and to the fact that the concentration of
nitrogen should be such as to epable one to detect even small
differences in what may be termed the nitrifiability of materials,
In order, however, to leave no room for criticism of such a kind,
and also on account of the very wide differences in nitrifiability
of materials compared (as already noticed in these trials), a fresh
experiment was arranged in -which the quantities employed
approximated to what may be called heavy maruring such as
is given to garden crops or other soil-exhausting crops lke
tobacco. The quantity of manure employed was calculated o
the basis of 50 cart-loads, 4.e., about 25 tons of farmyard manure
per acre. For ordinary erops 25 cart-loads are considered sufficient
for Pusa soil. These quantities were found to supply 15 mgm. of
N per 100 grm. of soil instead of 30 mgm. as before. “The
addition of straw was retained as a vatiation. Sheep-fold manure
was not available at the time. Soil alone and soil plus straw were
introduced as controls.

In addition to nitrification experiments, CO, production expeti
ments were carried out. The CO; produced in soil by each of these
treatments was measured every day in order to see whether there

is any relation hetween the process of nitrification, as represented by
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(he amount of nitrates which ate the final product of the nitrogen
changes, and the process of CO; production, which Jatter may be
said to measure the general biologieal activity of the soil.

Turthermore, soils receiving the different treatments were
plated out and bacterial counts made to see whether the number of
Jacteria and the amount of CO, produced could he correlated.

Tt was considered advisable to determine also the total nitrogen
Jong With ammonia, nitrites, nitrates, etc. Besides, samples of
ol were taken from each nitrification jar for determining the
poisture content, loss on ignition and humus every week.

(harts VI, VIIT and IX and Table T show the results which
may, in general, be seb down as follows.

The nitrate curves (Chart VII) fully confim the results
obtained in the previous two cases ; fresh cow-dung shows practically
10 pitrate formation, while urine shows the highest. The addition
of straw, as in the previous experiments, lowers the amount of
pitrates. '

The €O, production {Chart VIII) shows practically an
ipverse order as Tegards cow-dung and wine, cow-dung giving a
juch higher amount than nrine.  As regards the effect of addition
of straw on CO, production, it may be observed that increased
anounts of CO, are produced where straw is added as In the case of
the control plus straw and urine plus straw as compared to the
camesponding lots without straw. In the case of cow-dung, however,
no such marked difference is observable, which may be explained
by the fact that cow-dung itself contains a large quantity of un-
ligested cellulose material ; a further sniall addition in the shape of
shaw does not therefore affect the results to any great extent.
The fact that nitrate curves and (0, curves are in the inverse order,
and further that the addition of straw while lowering the amounts
of nitrates leads to increased production of CO, needs to be empha-
sized. Previous writers have, on account of the similarity of curves
for nitrate content and €O, production, tried to justify the view
that the two processes are related to ea ch other. Tt will appear asa
‘tsult of our experiments, however, that these two processes are .
Tok Lecessarily correlated,

3
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Chart IX illustrates the curves for bacterial numbers. A cop.
parison of this chart with the previous one of CO, production shoy,
a close similarity between the two sets of curves, which leads to t},
inference that the CO, production is directly related to the bacteris)
numbers.

Figures for total nitrogen are given in the accompanying tabl,,

TasLE L

Milligrams of total Nitrogen per 100 grm. of soil.

Treatment Original | 1st week | 2nd week 4th week | 6th week | Sth weel
— T -
Soil control . 574 574 574 574 560 560
Soil+-straw .. 60-2 60-2 60-2 60-2 616 61
Soil4cow-dung AN 752 798 798 81-2 81-2 812
Yoil+-cow-dung +straw 780 826 81-2 1 826 882 ] 868
Soil-+urine .. 724 7040 700 686 728 714
Soil-+urine +-straw .. 752 79-8 798 798 826 w9

Tt is interesting to note that the figures for total nitrogen deter-
mined weekly are higher in those cases where there is less nitri
fication (e.g., in all those cases where straw has been added),
and in order to account for this fact, it requires to be Investigated
whether there is any loss of nitrogen during nitrification or whether
there is greatér mitrogen fixation with the cellulose materials.
A third alternative possibility, which has to be considered, i
that the method for estimation of total nitrogen (which i
meant and supposed to include nitrates) may be at fault. Itis
necessary, therefore, to examine critically whether any loss of
nitrogen occurs during digestion, when nitrates in unusually greater
quantities are present.

It may be mentioned that in the method used for determining
the total nitrogen in the soil, copper sulphate was used instead of
mercuric oxide, as this was recommended by Scottl, and also becaus
it was found that the use of the latter consistently guve fower

18cots. Standard Methods of Chemical Analysis. Second Ed., p. 293
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res, whenever both the methods Were compared, in the case of
;ﬁ)g:;a ;oil‘. Whether this result ig due to Impurities N mercuric
O;jde remains to be seen. . .
The only other feature of interest ;
resuwits’is that about 5(? per cgnt. ?f the
free, the rest is COml?lned:‘Wlth. Ilnpe. o
By way of anticipating c'r}tlmsm it m1'g}
while the biological decomposmoI.l of organic
recognized to be of fundamenta] mportance ¢
nevertheless questioned by many W}'lethe]’ a
field conditions, of the processes lleadlng to th
ic matter, and the assimilation of (] Te
orgar;w t, 18 of any real value. According to this line of argument,
t?i?lljlei: i’mportance attaches to analytical figures obtained i th.e
lsaboratory of nitrate nitrogen and CO, produced, In 1‘eply to this
it must be said at once that laboratory results are nolt .at all 1ntende'd
o t forward as directly applicable to fiel] conditions. Thepe g
. beesfetxtial difference between laboratory ang field observations,
;Zt each has got its own valye. Whereas the fielq observationg
récordy the combined result of .m..mny . fac:tm’s, the effect of
each of which it is not possible to dlétmgmsh In the field at once,
the Investigations in the laboratory give tl}e. results of ea(jh of)thz
factors singly under rigidly controlled conditions, all fa ctgls ex€e}113t
the one under Investigation being kept cogs‘mnt. Ajtten‘gohn mig
be called, for instance, to the observed differences in mftrlﬁca.tlon
of the different tissues of green manures ah’ead}"descnlbed dln a
Previous paper! and the differences in the decomposition of cow- ,Izﬁg
ad wine described in this paper. It would ha»'ve been l}althy
bossible to distinguish accurately between these differences m. ;
fild and, even if observed, most likely they would Lave heen mixe
up wit r factor like rainfall.
p ‘?gil:(;m;e (;31;:}1(%1 mentioned that the value gf trhe-se Ia'bomtory
Tations on differences In nitrification, described in this paper,
also in enabling ug to distinguish between the separate effects

I the rest of the analytical
total humug s found to he

1t be observeq that
matter ig generally
0 soll fertility, it i
study, even upgep

sulting products by

thse
Ies

- C o ress No, 1919, pp,
N V. dari, Jourt, of India. Special Indian Seience Cong '
S,
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of the two factors which are invelved in manuring with o Janie
nitrogenous fertilizers, wz., the formation of nitrates, and ti. in
provement in physical texture, cach of which must affect toa rotyy,
extent the crop-producing power of the soil.

In order to discover how far the analytical results of nityg.
cation tests are related to the crop-producing power, pot experiment,
with leguminous and non-leguminous crops are being carried gy
with dung and with urine added to the soil in the same Proportion
as that employed in the last experiments. These experiments are
intended to elucidate how far crop production is influenceq by
variation in nitrification, and also to see what effect physical iy,
provement alone, without any nitrates, has on the crop- Producing
power of a soil.

The results of the experiments detailed in this paper may ngy
be summarized as follows:—

The opinton expressed in a previous paper that non-nitrogengy:
materials, like cellulose, lower the amounts of nitrates formed f1on
the organic manures in which they are present in a fairly lazge pro-
portion is confirmed by experiments with cow-dung, sheep-fold
manure and urine.

Urine gives the greatest amount of nitrates, whether in fresh
condition or when fermented under aerobic or anaerobic conditions,
and so it can be. used immediately or after keeping. Uline, if
kept exposed to air, loses some of its nitrogen. It is therefore
advisable to store it in such a way as not to be accessible to
air.

Cow-dung does not nitrify in fresh condition. It, however,
improves by storage and becomes nitrifiable after storage wnder
both aerobic and anaerobic conditions. The relative losses wnder
each of these conditions require to be more accurately determined
before finally deciding which of these conditions is better so faras
nitrifiability is concerned.

Results with sheep-dung indicate that mixture of dung o
urine in the manure pit is not desirable from the point of view o
nitrate formation, and also on account of the possibility of greal |
losses of nitrogen from such a mixture under partly anaerobi
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conslitions- which are likely to Prevail in the Dit or even ;
heap. oy .

The two processes of nitrification and
though sometimes found to Cf)rrespor‘)d with elach other, do not seem
to Lo necessarily correlated, Not?amg def?m‘te ca.n be saigl as yet
a5 to the relation of erop productlon'to mtrlﬁcatl‘on. It is hoped
that the experiments now in progress will clear up this point,

na compact

of CQ, Produetion,



COMPARISON OF SALT LANDS IN THE DECCAN
AND IN SIND.*

BY

V. A. TAMHANE, M.8c., L.Ae.,
Of the Bombay Agricultural Department.

ORIGIN OF SALT LANDS IN SIND AND IN THE Dzccan.

'

TuE origin of salt lands in Northern India, such as that in the
alluvial tract of Sind, and in the South Deccan, which isa trap
area, is widely different. Tn the one, the soils, which are trans-
ported, show I vertical sections that the layers of alluvial deposit
often viry greatly. It is not unusual to find in such sections
layers of pure sand alternating with those of pure clay. The
layers themselves usually difler very much in their thickness. Al
this indicates that the mature of soils in such alluvial tracts can
scarcely be uniform, with the result that the development of salts
is also very irregular and even a small piece of land neasuiing
a few gunthas (40 gunthas=one acre) is often seen studded with
patches of alkali salts whereas the rest of the field has nomally
good land. In places like those of Sind where the rainfall ‘s almos
negligible and where the sub-soil water table is much more thar
ten feet below ground level, the development of salt is meither
due to water-logging, nor due to the aub-soil water table beig
within the range of capillary power of the soils, which s generaﬂ?‘
found not to exert a pull of more than four feet on the sub-sol
water. ,

Tnundation flood, which is the chief source of i1'1'igati011'3t
present in the northern pats of Sind, supplies water tor cultivation

* Paper read at the Seventh Indian Science Congress, Nagpur, 1920,
{( 410 )
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during the months of Jume to September,  After that severe
extremes of weather follow. Excessive cold ip winter and
heat in the hot season help a great deal in the disintegration of
soil particles through which water moves in the downward direction
dwring inundation season and in upward direction for the remaining
eight months of the year. It is this downward and upward move-
ment of water in the upper few fect of the soils which s responsible
for the formation and deposition of salts iy the alluvial tract of
Sind.

In the Deccan the soils are mostly formed in situ by the dis-
integration of trap rock, and i vertica] sections of soils all the
stages of disintegration of the rock can he seen : such as the soil,
murum or half disintegrated trap rock forming the sub-soll, and
below 1t hard rock unaflected by the natural agencies of weathering,
It is on this account that the soils in the Decean age not so variable
in their nature as. the soils in Sind and the patchy nature of salt-
affected land is not so common (though not altogether absent)
a8 it is in the north of Sind.

The origin of salt lands in the Deccan is to be found in the
general rise of sub-soil water table which has rlsen so high after
the introduction of perennial canals as to be within five feet from
the surface of the land and oftentimes even less than this. In
such cases the sub-soil water constantly rises to the surface by
capillarity, and evaporating there, leaves the dissolved salts behind,
The lands in the Deccan are, moreover, not so level as those in Sind,
50 that the soils on lower level are more affected by seepage and
water-logging than those on higher level,

scorching

NATURE oF ALKALI BALTS IN THE DECCAN AND IN SIND.

_ Inthe Deccan alkali salts are mostly formed by the disintegra-
tion and. decomposition of trap rock, which is known to be one
of the hurdest of the common rocks. It s, however, found to yield
“nparatively easily to the natural agencies of weathering, being
# ote time covered under the water of the flowing river or canal,
., and at other time being exposed to the heat of the sun. Prob-
#bly the soluble salts in the river and canal water also help the



412 AGRIGULTURAL JOURNAL OF INDIA XV .

process of wenthering. The trap rock being thus the origin of
salts, it is interesting to kmow the nature of salts found to joy,
from it during the process of decomposition.

The following table shows the nature of the river ang cangl
water which always comes in direct contact with the trap

rock -—
Karha river Nira Canal
water at water at
Jejuri. Pimpra,
Parts per Parts per
100,000 180,000
i —
Calcium carbonate .. . . 600 800
Magnesium carbonate i .. 800 .
Sodium carbonate .. N .. 500 100
Sodium bi-carbonate - .. 100 e
Caleium sulphate . e 500
Magnesium sulphate . . Ces $00
Sodium sulphate .. N o 1) e
Sodium and potassium chloride . ‘; 1300 600
j
: 10-00 | 2400

The trap rock, which under the influence of such water dis-
integrates and decomposes, was found to liberate the following
galts in the proportion given below :—

Slightly dis- | Much disin-

integrated tegrated
trap rock trap rock
e
or : o/
0 i v
t
Tytal soluble salts . ot 3 1’13
| |
COMPUSITION OF SALTS 1= '
i
Calcinm eatbonate . . ot 1350 260
Magnesivum carbonate . o s 130
Calcium sulphate ., . .. 16°20 -
Magnesium sulphate . .. 12:30
Sodium sulphate .. . .. 2850 l
Sodiura chloride .. o 2390

This shows that sodium sulphate and sodium chloride P
dominate over all the other salts when trap rock is undergo
decomposition.
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It is interesting to compare with thes
analyses of salts found in the scrapings fr
Baramati in the Nira Valley :—

e analyses the figures of
om barren salt land near

———
SCI‘ﬂl’ing 1 Scl’aying 11
——
9\/: ',)u
Total salts in dry son 4970 RYET
COMPOSITION OF SALTS :—
Caleium carbonate ., 540 i 20
Calcium sulphate ., 340 | 040
Magnesium sulphate 2490 ‘ 030
Nodium sulphate 1850 : s
Sodium chloride 106-00 i 12
I

These figures also show the Preponder
and sodium chloride in the composition
batren salt lands of the valley,

The following are some of the typical analyses of soluble salts
from particular spots which show the gradation from fertile tq
barren land commonly found near Malad in Baramati: -

ance of sodium sulphate
of alkali salts found i

Fertwee spotr | Nporwimn POOK CROP | Bangpy LAND
— —_ L - -
Surface-3"| 3797, Surface—3” 3"-9" Surface-3” 37-y”
: { ;
N— — L ,\“\(\7\
H ' 1 ! .
(;‘6 J 00 ! ¢ I*] i (, U | (y)U (/)U
| ! i
Total salts in dry soil 039 | o022 UNT B I - 106
i i
CoxrostTIoN OF ’ : f
SALTS 1= ‘ . ‘ !
taldum carbonate .. | 390 | 1240 ‘ O 200 gy 240
Maguesium carbonate - 390 .. Lo » .
Sodium carbonate .. 40 860 | B0 Tu0 260 110
Caleium sulphate ., 20000 e 3730 8200 0 25 12:50
Magnesinm sulphate., 910 420 2050 - . . 890
Sodium sulphate - L4930 2260 . 800
Caleinm chloride .. . i . 16:20 -
Slagnesium chlyride . . . T80 .. e ..
Sudium ehlorida .. 622 o lowe 20200 5 5040 ‘ 440 6650

In the majority of the alluvial tracts of Sind. the alkali salts
aTe not naturally derived from any particular rock as the alluvium
eposited there is of 4 varied character, being a mixture of



414 AGRICULTURAL JOURNAL OF INDIA

XV, .

disintegrated particles of various rocks existing on the top
of the Himalayas and down in the flats of the Punjab. They
is therefore mo particular rock whose decomposition products
can be ‘compared with those of the trap rock of the Deccan,
the alkali salts in Sind being decomposition products of the

alluvium itself.

The waters of the Indus and its canals which come in direct
contact with the alluvial deposits gave the following analyses whey
the waters were collected during dry season :—

Water from
Indus water the Hiral
near Sukkur Canal
Parts per 100,000,
Total goluble salts .. 3000 2200
CONTAINING i—
Caleium carbonate .. 501 624
Magnesium carbonate s cees
Caleium sulphate 12-72 156
Magnesium sulphate e 683
Calcium chloride 193 cees
Magnesium chloride 686 325
Sodium ehloride 1'16 1-78

The following are some of the typical analyses of alluvial
deposits which are not yet injured by the accumulation of harmful

salts :—

CONTAINING :—

Calcium sulphate

Calcium chloride

Good land Good garden Good land
under cotton. land. under wheat.
Soil Soil Soil
surface-6" surface-6" surfacc-6*
% % Y
Total soluble salts 013 021 030
Calcium carbonate 005 003 007
Sodium carbonate .. 002 002
.. 00N 002
Magnesium sulphate 001 o 003
o 002 .
Magnesium ehloride 008 004 001
.. . 006

Sudium chloride
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Scrapings from barren lands of different types which could
he cleatly distinguished by the presence of white and black
‘ kalar ™* gave the following composition :—

|
L e 1.
White kalar | Black balyr Black kalar
at Sarhari b Sukkur | at Nawahshal,
—_——
% % %
Total salts in dry soil ., 2460 20°24 780
COMPOSITION OF SALTY :—
Calcium carbonate . 013 019 039
Sodinm carbonate . 005 . 013
Calcium sulphate .. 578 1415 978
Magnesium sulphate .. 113 .. i B
Sodium sulphate . 912 . 3 .
Calcium chloride . . 1066 ‘ 2246
Magnesium chloride .. 1421 ; 2114
Sodium ohloride oo 8384 6079 i 46410

_— o

"It is clear from these figures that chlorides form more than
80 per cent. of the total salts of which sodium chloride is nore
than 45 per cent. Sulphates are present from 9 to 14 Per cent.
of the total salts, and in the white kalqs sodium sulphate is present
to the extent of 9 per cent. of the whole quantity of the salts,
Sodium carbonate forms - only a negligiLle quantity
salts which shows that the kalar of
type.

A very remarkable thing that comes out of tl
the fact that sodium carbonate is not a necessary constituent of
black kalar. Tt is usually supposed that sodium carhonate has g
caustic action on the organic matter of the soj] which gives & black
appearance to the surface soil and hence the name black  kalur
to sodium carbonate, so that black kalar means sodium carbonate,
From the above figures, however, it will be seen that No, II does
not contain any sodium carbonate at all and No. III containg only
4 very small quantity, and yet the appearance of the surface soil
at both these places is sufficiently dark to distinguish the spots
a aflected by black kalar, The only salts in No. IT and No. III

of the total
Bind is not of 4 very had

tese analyses is

* Kalar, Lona, Usar, Re,

h are synonymous terms used in different parts of India to mean salt
eflorescence on the land,
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to which the dark appearance of the soil may be due are calciuy
chloride and magnesium chloride. Of these, the former is knowy
to have corrosive action on organic matter.! The black kalar oy
Sind soils, therefore, does not contain any appreciable quantity of
sodium carbonate but contains a fairly large quantity of calcvium
chloride and magnesium chloride which are not injurious to plants
like sodium carbonate or sodium sulphate.

On comparing the different types of kalar in Sind with those
of lona in the Deccan it will be at once clear that the salt
efflorescence in the Deccan contains comparatively a very large
proportion of sodium sulphate, whereas i Sind sodium chlonge
predominates over all the other salts.

RESISTANCE OF CROPS TOWARDS SALTR.

In the Deccan the ordinary black soil does not usually contain
more than 01 per cent. of soluble salts, but this does not necessarily
mark the limit of salts up to which crops can be grown. Several
crops have been found to resist the effect of salts much beyond
this quantity, and the following are some of the analyses which
indicate the limit of tolerance shown by some of the ordinary

Crops.
Sugarcane. " Chowli (Vigna | Wal (Dolichos Gram (Cicer
~ Soil catjang). Soil | lablab). Soil | avietinum),
surface-3" l surface-4" surface—1” | Soil surface-47
o: 1 % o 0
iQ 0 /0 .0
Total saltsin dry soil .. cos ! 045 i 042 v
' i
COMPOSITION OF SALTSi—
Calcium carbonate e 650 12-62 476 524
Sodium earhonate o .. 097 500 119
Calcium sulphate o 13:00 3300 333 30770
Magnesium sulphate o 100 28635 9'53 152
Sedium sulphate o 2599 874 5786 2449

Sodinm chloride Lm0 1602 1952 2l

Of these crops sugarcane was growing excellently, being alio
_supplied with heavy manuring. Chowli and Wal were deing faily
well and gram gexmirated well but failed later on.

e

LG, 8. _A. Bureau of Soils Bulletin No. 34
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Lakh (Lathyrus sativus) and Udid (Phaseolus radiatus) were
gouilarly found to fail in a soil containing 048 per cent. of soluble
gilts of which godium sulphate was about 66 per cent.

The following are a few of the analyses of Sind soils showing
al»,pmximte limit of tolerance of some crops towards salts contained

in the soil =—

i

iR : Lakh (Lathy- . .

1{ I:;.g:'cjg}} rus sativus). Cotton. Soil | Wheat. Soil

| ¥ i Soil surface~6" surface-6i surfuce4°

* -

% % o i .
M 4 1 0

Total salte in dry soil - 186 (161 210 300
(oOMFOSITION OF SALTS i— \
Culeium carbonate - 316 1864 385 11
Caleium sniphate ol 887 1694 5102 9305
Magnestum gulphate - iég(’: 2751 1026 ..
Sodinm sulphate ol 96 . 1474 -
Caletum chloride‘ o . . B 1833
Magnesium chloride o e 20-34 . 1633
Sodium chloride e 5443 16:04 19:23 4291

The resistance of rice crop towards sodium chlonide is well
Jmown from the fact that geveral rice varieties are grown on creek
water in Konkan near Bombay.

Tn Sind, on Larkhana farm. saline water which could just
maintain rice crop was found to contaim the following amounts of
salts =—

I3

Water eonfined in rice crop.
Pasts per 10,000

Total soluble salts .. . . 1\ 9400
(ONTAINING: —

(alcinm carbonate .. . iR R
Calcium anlphate .. .- . 6368
Magnesium sulphate o - 1356
Sodium sulphate N . 3834
Sodium chloride .- o i 742:50

e

The above is only an attempt to show approximately the limit
of tolerance of several crops towards salt efflorescence in soils.
Other factors such as frequent imigation and consequent dilution
during different stages of growth of the crops would materially
modify the results,




BY

U. VITTAL RAO, L. Aa., <

Assistant to Government Sugarcane Expert, Madras.

HABIT OF PLANT AN IMPORTANT CHARACTER IN ALL CULTIVATED
CROPS.

Hasir of plant is a character of considerable importance in
all cultivated crops. That each individual plant should be able
to make full use of the air and light available to it without inter-
fering with the growth of the neighbouring plants is a condition
imposed by agriculture and the closer approximation of the indivi-
dual plants which agriculture implies. Again, the habit of plant
has often a direct bearing on the position of the produce at time
of harvest. A cotton plant in which the lateral branches spread
on the ground and bring the kapas in contact with the soil, dirtying
it and thus depreciating its market value, and a paddy plan,
which, by its spreading nature, allows its ripe earheads to trail on
the ground, are obviously unsuitable for cultivation.

PARTICULAR IMPORTANCE OF HABIT IN SUGARCANE.

Habit is of special importance in the case of the cultivated
sugarcanes. It is a long duration crop—occupies the land for 9 to
14 months in Tndia, and even as much as 24 months i other
countries like Hawaii—and if the neighbouring plants should shew
a tendency to get entangled with each other, the inter and after
cultivation of the erop such as weeding, earthing and irrigation
are rendered difficult. Secondly, it is accepted on all hands that

S

* Paper read at the Seveath Indian Science Congress, Nazpur, 1920,
( 418 )
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s lodged cane rapidly degenerates in sucroge
in Agricultural Ledger, 1896, says, The j
again separately examined, with the result that it was found ta
contain generally less proportion of cane ugar and a larger one
of glucose than was found in the standing cane.” Thirdly, a baq
habit in the cane leads to the formation at the time of harvest of
crooked and curved canes, which ig 3 serious disadvantage from
the factory point of view, ag it seriously interferes with the compact
packing of canes on the hopper. In Sugarcane, the idea] would,
therefore, be to aim at getting a variety which will congist ofa
series of parallel erect canes,

content. T, Leather,
uice of fallen canes was

HABIT OF THE MAIN SHOOT DURING THE EARLY STAGES OF GROWTH.

During the early years of the Sugarcane Breeding Station, the
depressed habit of the Madras seedling, M. 2, was studieq by Dr. C, A,
Barber, C.LE., and Rao Sahib T. &, Venkatraman, and the resultg
were presented in the form of a paper at the Madras
(Congress in the year 1915. Tt was there proved that the depressed
habit in the particular Madras seedling wag an inherent character
resulting from geotropism. This year the study was extended to 29
varieties, chiefly the indigenous Indian canes belonging to the
various groups classified by Dr. Barber in his Memoir, “Studies in
Indian Sugarcanes, No. 3.” Four buds were put down for each
vatiety, but owing to casualties and other abnormalities i growth
caused by shoot borers, etc., only 37 plants could e studied to the
end of 87 days from planting, and the results are here given.

Session of this

Statement showing the actual plants studied.

. ' No.of buds  No, of plants

Group Variety | planted examined
Tak caxes .. | 3. 947 [ 4 4

|

Nsreorr Nargori .. . ‘ 4 1
Manga .. . vl 4 3
Katari . ! 4 2
Kewali .- l 4 -
Catried over .. - 20 1 (i
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Y . !
. co No. of buds | Ho. of plots
Group \ametx planted examin. | 8
Brought forward 20 10
Muxco Kuswar 4 )
Ramgol 4 —_
Matanwar .. 4 1
Pararia 4 C
PaNsAHI *} Sanachi 4 4
Kahu 4- 2
Tata 4 " 2
Maneria 4 —
Pansahi’ - 4 _
SARETHA | Katha 4 3
! Talri 4 1
Kansar . 4 3
Dhaur Sarelha 4 2
Khart . 4 3
! Hullu Kabbu 4 4
i .
I — |~ —
| ToTsL .. 80 a7

}\'ow:.—Sunnnl»ilo group was left out because of great variation in its components,

“The main details of this paper are found in the Memoir  Studies
in Tndian Sugarcanes, No. 2,” page 138. '

The buds were planted in tile pots with a lateral hole as scen
in Plate XXIT, fig. 1, and the angle of the main shoot was measured
by means of an instrument (Plate XXII, figs. 2 and 3), beinga copy
of the one in use at the Paddy Breeding Station under the control
of the Government Economie Botanist, Mr. ¥. R. Parnell. The
observations were commenced on the 15th day from planting and
continued to the 87th day, when it had to be discontinued, as it
was felt that the tile pots were too small to keep the plants any
further in a healthy condition. A more extended series, with the
plants growing m big sized pots, is being laid to enable a continuation
of this study up to the harvest of the canes. Each day two observa-
tions were recorded, one in the morning at 8 a.m., and anofher
in the eveningat 3 p.m., but as little difference was noticed between
the two observations on the same day, only the morning observations
were taken for study.

The curves in Chart I were plotted from the bi-weekly averages
of the daily angles of the varieties in that group. Note the grett
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dissimilarity bétween. thef curve for the
for the .other groups which have g ¢
harvest.

Chart IT shows the argles as noted at +
of the experiment for each group and the y
for the different groups during th‘e course :

Tt is interesting to note that, in Nargori group, which has pro-
bably the best habit of all the indigenous cances, the angle of deviation
i th; least, and Saretha group, the worst habited of the indigenons
canes, shows not only the greatest range, 1

but i distinctly worse
than the others, both at the start and at the completion of the
gxpel'iment'

Saretha group and thoge
mparatively good hahit at

he start and at the engd
ange of variation noted
of the experiment,

STRAIGHTNESS OF CANES AT HARVEST IN Ty
OF INDIGENOUS (ANES,

DIFFERENT GROUPS

For some time the straightness of canes at the time of har?'est
has been recorded at the Sugarcane Breeding Station, Besides
detailed notes on the relative straightness of catly or late canes,
100 canes of each variety used to he laid on the ground and a
general note recorded on the Iot as a whole, ]?eteulod n'otes .au‘o
available, but they fall roughly into three ¢l sses, viz., (1) straight, ie,
with little or no curvature anywhere ; (2) slightly curved, t.e.,
showing a slight curving at the top or the hase ; ang (‘3) c‘urved. ‘

The table on next page gives the number of varieie classed
wider the three heads during the years 1917 and 1919 when the
(rop was grown in the same ficll. In the year 1918 the canes
were badly lodged and so the notes are not reliable.
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7. 947, Naxgori and Mungo groups which show comparativel
jiitle variation in angles in the growth of the main shoot showi
Jarge Dumher of varieties with straight canes. Saretha group is the
worst and Pansahi group occupies an intermediate position. (Plates
KX and XXIV)

Tag {NHERITANCE OF HABIT IN SUGARCANE SEEDLINGS AND ATTEMPTS
T0 IMPROVE IT BY CROSSING.

Bad habit, in a seedling bred for North India, was early realized
tobe & possi'ble evil to combat with and, if possible, eliminate, and
attempts were made even from the start to collect data to determine
the mode of inheritance of this character among the seedlings
raised from the same parentage. One of the most startling facts,
brought out trom the raising of canes from seed, is the great diversity
that is noticeable in seedlings raised from one and the same parent
and this may be said to form the main basis on which the pmductiox;
of o seedling better than the parent depends.

But through all this divesity in the resultant offspring there
is often traceable a certain amount of broad similarity among
fhe seedlings of one and the same parent ; and this similatity often
expressed itself in the form of a similar habit among seedlings of
the same parent. : :

From the tables below it is seen that whereas the seedlings of
the Saretha group (Plate XXV) show a particularly bad habit
similar to that of the parent, those of the Sunnabile group, for
instance, show a better habit agreeably to the better habit of the
parents. '

Inheritance of bad habit in seedlings of Saretha group.

|
Yo. | Good . Yar  Bad |

Year Seedlings planted | habit habit  habit ; Reagks
e e e | i e i et i = ,,.‘Y,,,,
I % % 5
1314-16 .. | Saretha G, C. .. [oaT W &%
- Do. Self boge sl 627
191317 .. { Katha { y7e 54 288 | Rather. il
| LN
Kensar ,, Ptew 405 261 Do
Laldi Coavs a6 6 | Do
Mesangen ,, s 40 3871 Do
Sereths ,, s w4 31 1 Do

137-18 .. | Ramui G. C.

I 31 0 667
x




4924 AdiimUL'rUnAL JOURNAL OF INDIA XV, 1y,
Inheritince of good habit in seedlings of thwk canes and
Sunnabile group.
—
. I . " No. Good Fair

Year : Seedlings . planted , habit | habit habxt ’ ReMazxs

_ e - PO — }\
% % %

191517 Redribbon G.C. 100 300 | 457 | 153 <Parentk,~gmd
. . habit and ,

‘ thick cage

J. 247 200 453 | 480 | 67 | Do gy
1917-19 Putli Khajee 1600 143 796 81 | Parent habit,
i fair, belongg
o to Sy,

group.

Tt is however fortunate that by a suitable erossing it is foung

possible to influence the habit of the resultant seedlings. T,
table hereunder shows that the habit in seedlings is, to some extent,
controllable by proper selection of the pollinating parent, though
it should here be mentioned that the peculiarities of the sugarcane
flowers makes it impossible to attempt this improvement of habit

in all cases,
Influence of crossing on habit.
} No. of .
- . Good F Bad
Year Parentage ‘ seedlings h:l(;i(t h:ll)!i‘L hu,?)it REMaRKS
| planted }
[ . R
; : o/ ar of
Ul L0 O
1916-18.. ; Mauritins 1237 X ;
M. 4694 8 Lot 200 Kt} 216 ¢ 29 | M. 4694 habit pood
Mauritius 1237 X
M. 7319 (3\ o 30 7540 2540 M. 7319 habit good.
| Mauriting 1237 X
! Saretha X 150 390 317 93 | Bar X Spt. bad
S. Spt. (3 habit.
191719, | 4. 213 % Java & .
. (Hebbal) 140 D] 753 236 | Java fair habit.
Do. x Purple j
| Mauritis & 100 00 | 06 294 | P Mauitins bir
| hahit.
‘I Do.  Katha & 100 00 | 471 529 | Katha Led habit
‘ Do. X K&nsa.r(f 100 26 300 | 474 Kansar bad habit.
1‘ Do. X Sar(-tha(g 1060 a0 407 I 59'3 | Sarctha had habit

Note.—Mother Mauritius 1237 has a good halnt but it gave no 'aelfed scullmv beCﬂN of

infertility of its own pollen.

J. 213 has fair habit but it gave no selfed scedlings because of infertility of its own polien.

My thanks are due to Rao Sahib T. 8. Venkatraman, BA
Acting Government Sugarcane Expert, for giving me all facilites

and encouragement,



Note bad:habit in both.

Fig. 1. Katha and.its seedlings.

Fig. 2. Pansahi and its seedlings. Note the good habit.






Selected Anticles

THE GROWTH OF THE SUGARCANE *

BY
C. A. BARBER, CLE, 8¢D., F.LS.
IIL

THE presence of roots and shoots on the Joints of the cane at
crop time is, as we have seen, unwelcone. The new growths are of
course useless for sugar makirg, and their Presence I quantity
lowers the purity of the juice at the mill. Besides this, all the
joints in the neighbourhood of lateral shoots have a good deal of
their stored sucrose changed into glucose, which is the form in
which sugar travels to supply the material for fresh growing parts,
We traced the formation of shoots and 1o00ts to climatic causes,
chief among which was an excess of moisture, to lodging, to any
check in the growth of the cane, whether by Insect or fungus attack
or accidental breakage, or, lastly, to the canes flowering some
months before harvest time. We also noted that some vatieties
of cane are more prone to shooting than others. It isa very common
phenomenon in diseased Plants. In some cases the habit and
general appearance of the bunch is entirely changed, and, in place
of a few upright, clean canes, hundreds o small, grass-like shoots
make their appearance (Fig. 1). This abnormality is apparently due
to the most varigus causes. It is supposed to be induced by various
insects and fungi, by eelworms in the roots. general malnutri-
tion, and the presence of alkali in the soil : but it is often impossible

* Reprinted from the Internationnl Sugur Jowrnal, December 1919,

25 )
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to fix the responsibility on any ome circumstance. It wili },
remembered that it is one of the features of the mysterious .oy,
disease which devastated the Java cane fields towards the e o
the last century. The writer has met with a case in India where
in a couple of acres, planted with cane for the first time, ag 3,
appatently ideal swrroundings, after 14 months’ growth only 4

Fig. 1. A plant with many small shoots in place of a few
healthy canes.

oceasional isolated cane could be seen, and the whole field lovked
very much like one of Guines grass. A thorough examination o
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the iissues of the affected plants, both ahove and
showed no sign of unhealthiness or any trace of in
eelworm. The subject requires further study to
fundamental condition of the plant’s economy whic
enormous development of shoots, which is in many
to the “spike ” disease of sandalwood.

But to Tesume ou? main study of Sugarcane growth, To
propezly understapd FhlS under field conditions, it i necessary to
exanmine the const1t_ut{10n of t.he bunch of canes deriveq from a single
planted set, and this is especially the case when we comye to consider
the tillering power of different varicties, We huve seen that the
plece of cane planted has several joints, and that each of these joints
has a bud which is capable of producing a complete plant. The
bunch of canes in a single ““ hole ” where one set hag been planted
may thus consist of one or more plants, according to the number of
buds which ““germinate.” The number of separate plants in a
bunch and their relative size and importance can only he deter-
mined by dissection. This is a tedious and difficult operation, for
the lowest parts of the canes, where they are attached to their
mother stems, are often thin and brittle. and furthermore, the
whole underground part of the buncl is enveloped in an intricate
weft of tough, fibrous roots, dead and living, which have to be cut
away before the details of the branching can be laid bare. An
example of such dissections is shown in Figs. 2, 3, and 4. In
Fig. 2a bunch of canes has been photographed as it was lifted out
of the ground, with all the soil carefully picked and washed away,
but the free spread of the roots is somewhat obscured by the
pressure of the bunch upon them. Upon dissection, this bunch was
proved to consist of four separate plants, which are shown in Figs.
3and 4 In these four plants there were 7, 9, 4, and 8 canes,
wspectively, making a total of 28 for the whole bunch. The latter
was only nine months old when taken out of the ground. but experi-
ence of many dissections has shown that no shoot not already
forming cane at its hase at that tine can develop rapidly enough to
be of use in the crop, and only such have been taken into account.
The result, then, of planting  single set has been that four plants

below ground,
sect, fungus or
determine the
h leads to this
Tespects similar
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were produced, with an average of seven canes each at har oy
The bunch was of the Mungo group of Indian canes.

Fig- 2. A bunch of Mungo canes arising from a single set.
This is a dwarf variety with very short joints. Ths root
system iy poorly developed and ot fully shown.

There are many lessons to be learnt by thus laying bate the
whole branching system of a bunch of canes. It is easily seen that
the individual canes are not of the same age. Some are formed
very early in the life of the plant, while others have, so to speak,
been produced at the last moment, and have barely time to complte
their growth by harvest. Some of the main shoots are produced
by the out-growth of the buds on the set, while others are branches
of branches of these. As we know from our chemical analyses that
the character and richness of the juice varies a good deal during the
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life of each cane, gradually increasing until an optimum is reached
and then declining, it becomes necessary to carry our exXamination
fmther, and determine the whole scheme of branching. In the
exaiﬂPk’ given- above, we must determine the relative stuge of
gevelopment of each of the 28 canes forming the huneli, and its
corvect position in the scheme of branching. Assuming, as a basis,
{hat each shoot, if it develops unhindered, will produce one cane,
we may divide them into classes on completing our dissection.

VP A8 ah g i 8

Fig. 3. The bunch in text-figure 1 dissected out to show that it consists of four separate
plants arising from different buds on the set. In each plant the mother ” cane
is indicated by a piece of white paper wrapped round it,

The shoot which is the direct outcome of a bud on the set is the

main axis of the plant: this we term the “mother” cane and

designate it by the letter a. Shoots formed from buds on the

joints of @ are branches of the first order, and we name them 81,

%, 3, ete., in the order of their arrangement from below upwards.

Similarly, the branches on b are of the second order and marked ¢

and 5o on with d, e, ete., as far as thev appear. In the bunch of

tanes photographed, the four plants have the following consti-
bution :—q 4- 3b 4- 3¢, @ - 2b + ¢ -- dya - 2b -+ ¢, a - 3b+ de.
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Taking the whole of the canes of the bunch together, we have 4, +
106 + 13¢ + d, and if we made enough dissections and calenlite
the resulting: formule of the different plants, we could obtain an

Fig. 4. The hunch in text-figure 1 dissected out to show that it consists of fou‘r separate
plants arising from different buds on the set. In each plant the *“ mother” cane
is indicated by a piece of white paper wrapped round it.

average constitution of a typical plant of the group. As s matter

of fact, this has been done. Tifty-nine dissections were wade of

cane plants in the Mungo group, and the average formula for these

59 works out as a-+ 2b 4 2 - d.

A study has recently been made of many other groups of canest
and the result of this shows that, while there are extreme variations
in the formula of individual plants, the greater the number of
dissections, the simpler the average formula becomes. In the
following table some of the results of this study are summarized
In the first column the actual averages obtaived in the dissections
are recorded, in the second the theoretical formula of branchig
is put down, which, it is presumed, would be reached by the plants

I

T Barber, €. A, “Studies in Indian Canes, No. 4. Tillering or Underground Brapnching,
Memoirs of the Depurtment of Agricuiture in India, Botarical Series, Vol. X, No. 2, June L.
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if they had been grown in more ideal surroundings. Tt is obvious
that, for this kind of study, all the varieties had to he grown under
qmiform conditions side by side in one place. And, as the place
chosen Was in many cases far removed from their natural habitat,
dimate, and soil, they did not grow as well as they were capable
of doing. The dissections were made at the Coimbatore Cane-
breeding Station in South India:—

Formula of branching of different groups of canes.

PR s
Number
Group of canes of plants Average of dissections Theoretical formula
| dissected
| ]
b el d| e ‘ f
| S I
{ild grasses —Soecharum artndinaceum { 5 4610 & ’ 411
Soccharum sponfaneum | 17 1 66 4
udien cenes—Pansahi  group P 314, :;[ Ly
Mungo ” 09 203027 1!
Saretha » . 53 3031 ‘ Lo
Nargori ' PR X LI S ) A
Sunnabile R 38 11,
&, tropical eanes grown in India .. | 41 2001 . 5 o
i i

; there are, therefore, more plants in a lole than in the other cases. As many as 7—11 plants were some.
included in & buach, and the branching of these wax consequently xmall. By using another method the
laverage obtained was 1, 3, 3, 2.

We learn from this picce of work that there is a good deal-of
difference in the branching powers of different groups of canes.
The wild Saccharums head the list, and, as the cultivated canes
(Saccharum officinarum) must have arisen from a wild ancestor,
the former have been included. The hranching of the wild Sae-
charums is the most prolific. The indigenous Indian canes come
lext, and can be roughly divided into two sets. Pansaki and
Mungo branch a great deal, Nargori and Sunnabile much less
wherever they are grown. Saretha in its native habitat (the Punjab
id adjoining portions of the United Provinces, where tropical
tanes cannot, as a rule, mature) would belong rather to the Pansahi-
Hungo set, although the dissections show a formula similar to that
Iy Nargori-Sunnabile. Lastly, the thick, tropical canes brauch
kast, T ig a matter of common observation that their tillering
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power is much less than that of Indian canes, and this is cloay]
brought out in the table. Tt should, however, be stated the. ¢,
tropical canes grown on the farm were no more at home tha:: the
North Indian varieties. It would be difficult to find a place whjc
suits both of these classes of cane plants. A set of 12 buncles of
well-grown tropical canes was dissected on an estate in South Aregt
where they ate grown successfully on a large scale for sugar .
facture. They belonged to the Red Mauritius variety, which i
known as a free tillerer, and the object aimed at was to deteinip,
the possible branching of thick canes grown on an estate scale iy,
India. The average of these 12 selected bunches gave the foruyly
la + 3b 43¢+ 1d, and this may, perhaps, be a more gener]
formula for canes grown in the various sugar growing countries ip
the tropics. It may be of interest, in conclusion, to point out {hat
the Yuba cane of Natal, a member of the Pansahe group of Indian
canes, was one of those included in the dissections. A good deal of
attention is just now being paid to this hardy, primitive varety,
and the extended formula of its branching system Is undoubtedly

one of its main attractions.



<OTE ON THE RXHAUSTION OF INDIAN SOUTS AND THI
METHODS BY WHICH THIS MAY BE REMEDIED.*

BY

R. V. NORRIS, DS,

(overnment Agriculiural Chewist, Madias,

As a result partly of war conditions and of the shortage of
grain stuffs resulting from the failure of the monsoon a year ago a
good deal of attention has recently been paid to the present con-
dition of Indian soils and the crop-yields obtained from these. The
results of such investigations have tended on all sides to demonstrate
that a very serious impoverishment of these soils is taking place
and that energetic steps are necessary to remedy this state of
affairs.

Let us congider for a moment the changes taking place in the
soils.  We know that the various plant foods, nitrogen, phosphates
potash, etc., may exist in the soil in a number of different forms.
Some of these will be present as compounds which are of immediate
use to the crop, others require to undergo various transformations
before they can be taken up by the plant. The former class we
deseribe as the “ available ” plant food, the Jatter as the ™ unavail-
able.” The second term is of course a relative one, because, as
Thave explained, a certain proportion of the unavailable material
dlowly undergoes change and becomes available.  Now how does
this influence the crop ! It is obvious of course that while there
s plentiful supply of available plant food the soil will be fertile
id other conditions being favourable good crop-yields will be

*Paper read at the Madras Agricultural Conferenee, 1919, Reprinted from the Jowrnal
of the Mudras Agricultural Students' Union, December 1919,

( 3)
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obtained. Tf this food supply however is not maintained hy t},
vaddition of appropriate manures there will be a regular falling 4f
in yield until eventually a state of balance is reached when tf,
plant food removed in any given crop is equal to the amoung of
unavailable food rendered available during the time of growyy
The yield obtained under such circumstances is of course very loy
and we Tefer to it as the “* minimum cropping value of the sqj”
Owing to the relatively large reserves of plant food present iy
practically all soils, this low figure will remain practically unchangeq
for very prolonged periods. I have gone into these very elementary
details of soil chemistry with which most of you are entirely familia
because it is sometimes argued that since many Indian soils go on
producing year after year a fairly constant yield there is really
little cause for anxiety. You will readily see that such an argume]{t
is fallacious. It simply meuns a very large proportion of thes
soils have already reached this minimum cropping value which I
have just described, that is to say they are producing year after
“year cIops far below those which could be raised after reasonable
manurial treatment.

Now to meet the shortage of food stufs to which T have already
referred, there has been a vigorous demand in many quarters fo
the adoption of more intensive methods of cultivation and for the
introduction of heavier yielding straing. Now both of these are
eminently desirable things. but it is necessary we should realize ore
result of their adoption. It is perfectly obvious of course that the
introduction of more prolific strains means we shall remove plant
food from the soil at an increased rate. Similarly by more intensive
measures of cultivation we shall increase the rate at which ow
reserve plant foods ure brought into use and lead in this way toa
more rapidt depletion of our stocks. In other words. both these
methods alone while giving us a momentary greater retun will
unless accompanied by proper manurial treatment, eventually

lead only to a still greater exhaustion of the soil and the final yield
will again fall to the mimmum value. The more intensive oW
methods therefore and the more prolific the strains we employ; the
more imperative is the necessity for an extended and judicious use
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of fertilizers. It is obvious that thege fextilizers must be used in a
Sy;\,mmat'ic and rational method. If a soil is deficient iy both
nitrogen and phosphate such a soil wil] derive but little benefit, from,
the application of nitrogen alone as the erop would still e limiteq
by the phosphate deficiency. e may say then that yspalle
general manures will be Tequired, prolonged treatment with
marure containing one particular type of plant food only leading
to a more rapid exhaustion of the other forms of plant fooq and
hence ultimately to a reduction of fertiliy.

It is probably not generally realized ¢,
exhaustion in India has already proceeded, so 1
two figures to illustrate the point,

In Madras we have during the last fews years been ¢
soil survey of the paddy lands of the Presidency and up to the
present time have completed such g survey in four of the chicf
deltas, namely, Guntur, Tanjore, Kistna, ang Godaverd. This
survey has had as one of its principal obj
how far these soils are in need of mmed;

what extent so1l
may give one op

ngaged in g

ects merely to ascertaiy

ate manurial treatment.
The results are certainly instructive. Considering first the Godaveri

Delta, which is generally considered to contam some of the post
fertile land in the Presidency, we find nevertheless that 23 per cent,
of the samples analysed show a deficiency in availahle phosphate
and 40 per cent. or nearly half the delty 4 deficiency in nitrogen
content.

The Kistna Delta gives shightly worse figures, 33 per cent. of
the samples exhubiting phosphate starvation and 53 per cent. lack
of nitrogen. .

In the remaining two deltas the situation is eVen more seripus,
the figures being as follows :—

Deticient in nitrogen { Deicient in phosphate
!
—_— _—
|
Per cent, | Per cent.
Guntur . . . sl : 33
Tanjore . . " 87 | 80
I
Comment on such figures is hardly necessary and there is 1o

eason to believe that many of the other paddy lunds of the
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Presidency are in any better condition. If we remember that 4
increase of 5 per cent. only in the average yield- would provice an
extra 1,000,000 tons of rice a year in Madras alone, we can realiz t,
some extent what the annual loss is in the whole country iu thjs
and other crops.

"Examples such as the above could be brought forward i
numbers. (louston, in a paper read at the Indian Science Congress
in 1918, stated that the four chief soils of the Central Provinces hag
in most districts reached a state of maximum impoverishment,
In one of his experiments by an outlay of Rs. 33 per acre on manures
in cane, the net profit per acre was increased by no less than Rs. 146
i.e., over 400 per cent. the cost of the manure applied. Ina simila;
way Davis has emphasized the critical condition of many of the
Bihar soils as regards phosphorie acid content.

We may then, I think, take it asa fact that a very large number
of Indian soils are already exhausted or approaching that state,
We must pass on to consider what are the chief requirements of such
soils and the reasons why under present conditions these require-
ments, urgent as they are, are being met to such a small extent.

Tn the examples T have quoted, we have seen that the deficiency
chiefly consists of nitrogen and phosphates and this may on the
whole be considered as applicable to the whole of India though
certain districts—of which the Nilgiris and Malabar are examples—
are also extremely deficient in lime. Let us consider first of all the
nitrogen question. Now nitrogen, like other plant foods, exists
in the soil in available and non-available forms, the most available
form, nitrates, being produced from complex nitrogenous eoTipounds
in the soil by a series of changes terminating in nitrification. Some-
times however these changes take another course and in this way
an accumulation of relatively unavailable nitrogenous material
may take place of which a familiar example is the production of
peat. By cultivation we produce conditions, however, which ar¢
favourable to nitrification. One result therefore of the intensive
cultivation to which I have already referred will be to accelerate
this conversion. of unavailable nitrogenous material into nitrates:
and unless appropriate measures are taken, the reserves being
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ued up 8b 8 rapid rate, exhaustion will oceur, Such cultivation
qorcover has another disadvantage. Tt is well known that under
quitable conditions very large quantities of nitrogen can be added
to the soil from the atmosphere by the agency of nitrogen-assimi-
lating bacteria. Bub these bacteria require the presence i the
gl of considerable amounts of carbonaceoug organic matter,
Hence if by our intense cultivation we use up at a rapid pace this
organic yoatter in the soil we shall thereby at the same time diminish
this valuable fixation of nitrogen.

It is obvious therefore that we must comhine such methods of
caltivation with liberal supply of manure, and for the reasons I have

- gtated, bulky organic manures such as farmyard manure, poonacs

and fish manure are peculiarly suitable to the conditions prevailing
in this country. Such manures moreover have a {urther advantage
as compared with more concentrated mamures in that they improve
to s marked degree the mechanical condition of the soil whereas the
concentrated chemical manures have a tendency I the opposite
direction. .

It is pasticularly unfortunate therefore that the manures to
which T have referred are precisely those which for various reasons
are either being sent out of the country or else used in a wasteful
wanner, In the first place. the best use is not made of the manure
most generally available, viz., farmyard manure. In many districts
this is used mainly as fuel resulting ina total loss of nitrogen.  Even
if this be not done the manure is almost invariably stored in such
a way that at least 60 per cent. of the nitrogen is not utilized.
Little effort is made to collect the liquid and more valuable portion
of the manmre or to protect fhe manure pit in any way, with the
nesult that the aggregate loss in manurial value is enormous.

There is no doubt that many ryots at present do not realize
the value of manures, - This isa factor which time alone can remove
hut the ryot is a shrewd judge i many ways, and when once con-
vineed by demonstration of the benefits to be derived he will not
be slow to take up the use of manures, This Las been shown in a
striking way by the largely increased demand for fish guano even n
fistrcts remote from the source of supply. But assuming that

5
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the ryot is fully convinced of the value of manure and anxious {,
obtain these, the price of most fertilizers has reached a figure whig
puts them quite out of reach of the small cultivator except in tj,
case of the most profitable crops. The reason for this is the high
price which manures such as oil-cakes and fish command m tp
foreign matket resulting in a large export trade and & rise of prige
in this country.

Tish manure containing as it does a good percentage of ot}
nitrogen and phosphate is particularly suitable to our soils und ye
the export is increasing rapidly. In February of this year (,‘olonvlbo
was paying Rs. 160 per ton for fish guano and consequently wa
attracting the bulk of this commodity which a year or so hefop
was obtainable at Rs. 45 a ton ex-factory. This export is likely to
continue, therefore, with a consequent increase in price in spite of
the fact that the production of fish manure is necessarily limited
and quite insufficient to meet the manurial requirements of the
country.

When we come to consider the case of oil-cakes we find again
exactly the same conditions prevailing. These cakes, though ther
contain sometimes a fair amount of phosphate, must be regaed
chicfly as nitrogenous manure. Now the oil-seed crops are noto-
riously exhausting to the soil. But if the seeds were crushed aul
the resulting cake either applied to the land directly or in the fom
of cattle manure after feeding, there would at least be some retum
of plant food to the soil. But the tendency is all the other way.
Not only has the export of oil-seeds steadily Increased. but even
in thosc cases where the seeds have been crushed in this country 3
large amount of eake is exported. The figures arc instructive.
Taking the normal years immediately preceding the wat. the export
figures for the whole of India were approximately as follows:=

1913-14  Axr INDIA Tons Value
£
Whole oil-seeds .. .. .. 1,572,702 17,000,000
Oil-cakes .. . N B 175,000 1,000,000
FroM MADRAY ALONE, a0
Qil-seeds .5,033,000
Oil-cakes 400,

- (approximntely)‘
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'Ijll.is l{as 'naturally led to a great increase in cost and the state
o alfairs is likely to become worse owing to the intense demand
for such products at the present time in Furopean countries. Hence
it is not surprising to find that the present price of groundnut cake
is about Rs. 140 per ton or three times the price for which it could be
Jhtained a very few years ago. Ti is impossible for the average
iyob to paY such prices and it is in my opinion essential that steps
shouldl be taken to remedy this state of affairs, It would therefore
appeal necessary to prohibit entirely the export of fish manure of
which the supply is so limited and {o impose an expoit tax on oil-
cakes in order to retain a large quantity of these in the country.
With regard to whole oil-seeds also a heavy export tax should be
imposed.  In this way the oil-crushing industry could be developed
iu India, the oil being freely exported but the residual cake heing
onsumed as far as required m this country. Two causes have
jtherto tended to retard the development of oil-crushing in this
ountry. The fact was that when oil-crushing was introduced,
wing to the wholesale adulteration which took place Indian
ils obtained a thoroughly bad reputation. Secondly, European
.ounlries have imposed an import duty on oil while allowing free
atry to whole seeds and cake. The remedy for the first is obvious ;
i regard to the second. the conditions in Europe are such that it is
doubtiul whether these duties would he maintained if the supply
of whole seed were restricted. Hence tle times ate now particu-
larly favourable for such a change.

S0 far we have been considering nitrogenous malures. In
the case of phosphates the situation is nwuch the same. The chief
phosphatic manures available in this country are bones, fish manure,
and deposits of mineral phosphate. Witk fish we have alieady dealt.
In the case of bones we again find a large export taking place.
Owing to the war, the figures [or the last fow years have been erratic,
but in normal times bones to the value of over 4 lakhs of rupecs weze
amually exported from this Presidency alone chiefly to Ceylon.
84 result of this external demand the price has steadily risen. and
Ea_ﬂy this year the excessively high figure of Re. 130 per ton was
being quoted in Ceylon for bone meal. TLis is therefore another
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case where export should be totally prohibited. The bones retaineg
in this way could readily be crushed at a large mumber of contreg
because many land owners are already in possession of oll ergineg
which are not fully employed and which could therefore be ugeq
with advantage to drive small disintegrators. In this way hoy
meal, which has given good results in this country, would e
available at a greatly reduced cost.

In the case of mineral phosphate deposits in this country w,
are at present in some doubt as to the best method of utilizatioy,
They are not suitable for the preparation of superphosphate ang
when used alone the availability is of a very Jow order. 4 o
siderable number of experiments have been carried out here tg
increase their availability by using the crushed mineral phosphite
in combination with organic matter. The experiments have beey
sufficiently successful to indicete thet a satisfactory method of
utilizing these deposits will probably be fonnd, but it cannot be sai
that the correct conditions have yet been realized.

Quite recently claims have been put forward regarding a phos
phatic manure termed “ tetra phosphate ” which is prepared ina
very simple way from rock phosphate. These experiments have
been carried out chiefly in Italy and in my opinion the evidence is
not particularly convineing. In view of the importance of ute
lizing our supply of phosphate we are, however, at present canyiug
out trials to test this new method on the Trichinopoly deposits, but
the experiments are not yet sufficiently advanced to indicate the
probable result.

One other possibility has lately arisen in connection with such
deposits. Very favourable results have been obtained in Americe
by the use of ammonium phosphate. Quch a fertilizer, containing
as it does about 13 per cent. of ammonia and 40 per cent. of solubl‘e
phosphate, would probably be particularly guitable for the cond-
tions prevailing in South Indian soils. The possibility of utilizing
the Trichinopoly deposits in such a way depends entirely on the cos
of production and this will again depend largely on the productios
of cheap ammonia which is quite a feasible propos:l in this cotfntl’)"
At any rate the prospect opens out a promising field of enquiy
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While dealing with future possibilities T may also refer to the use
of what is known as “ activated sludge,” which is the final deposit
obtained in the most tecent method of sewage disposal. The
sabstance when dry contains about 67 per ceut. of nitrogen
istead of the 1-2 per cent. in the older product and may
eventually therefore form a valuable manuse in the neighbonrhood
of large towns where such a system will sooner or Iater will have to
he adopted.

We dealt so far with the indigenous manures of the country
and we must finally consider how far we can make use of synthetio
methods for utilizing the nitrogen of the atmosphere to make
nitrogenous fertilizers. There are three or four ways in which this
is now being done in other countries. Fist, there is the Are method
in which by means of a powerful electric are the oxygen and nitrogen
of the atmospherc are made to combine to form nitric acid. This
tequires very high powers and lage production to be profitable
ad will not, T think, be practically suitable for Indian conditions.
Secondly, we have the Haber process for synthetie ammonia by
which Lydrogen under the mfluence of a catalyst s made to combine
with atmospheric nitrogen to form ammonia which can then either
he converted into ammonia sulphate o further oxidized to nifric
acid. This is one of the cheapest ways of producing atunowia and
enotmous quantities of ammonium sulphate are now heing manu-
factured n this way so that there is a considerable likelihood of &
considerable fall in price as regards this fertilizer. This probability
isincreased by the report vecently published of an important miprove-
went on this process which will considerably reduce the cost of
production.  The process, however, xequires skilul supervision and
will not therefore be particularly casy to establish in this country,
Lastly, there is the ecyanamide process in which atmospherie
nitrogen is passed over heated caleinm carbide with the formation.
of calelum eyanamide, a valnable mitrogenous {ertifizer, which 1s
also easily capable of conversion nto anuuonia. The requisite
uaterials Jor this process are supplivs of limestone, fauly pore
tharcoa] and reasonably cheap electric power and it 3s likely to be
the best adapted for use in this country.



449 AGRICULTURAL JOURNAL OF INDIA O [XV. o,

There is no doubt ample scope and opportunities for the develgy.
ment of such industries in India. Not only are the fertilizers pro-
duced of the greatest value in themselves but they could be useq
i1 combination with poonacs of poor quality such as pnng; o
dupake cake which at present can be profitably used alone.

It may be remarked in passing that a new nitrogenous feiti-
lizer has recently received much attention, iz., ammonium nitrate,
which was largely used in the war asa constituent of explosives,
The advantage of this compound is that it contains nearly 35 pa
cent. of nitrogen and so is the most concentrated nitrogenous
manure made, a factor of value where transport has to be considereq,

I hope I have now been able to show that it is possible by the
methods indicated, viz., restriction of export of poonacs, uncrushed
oil-seeds, bones and fish manures and by the development of the
processes for the synthetic production of nitrogenous manues, to
reduce very considerably the price of manures in this country. T
have only time to refer very briefly to the other measures nccessary
to ensure the best use of the materials thus made avallable. The
first necessity is the further education of the xyot. As 1 indicated.
this is not so difficult as sometimes supposed and machinery aleady
exists for such work and only requires expansion.

Secondly, the cost of transport must be reduced to a lower
figure. Hence co-operative purchasing is indicated in order that
manures may as far as possible be carried in bulk with consequent
reduction in freightage rates. For similar reasons purchase in bulk
is necessary in order to obtain favourable terms, and this means
credit must be provided. There is therefore a large field here for
the development of co-operation.

Finally, there is the difficulty, and it is no small one, of the
present system of land tenure in many paits of the countiy. N
insecure is the position of the tenant that he cannot reasonably be
expected to sink capital in improvements from which he bl
may obtain but little benefit and for which, if evicted, Lie can claln
no compensation.

The whole question therefore 1s by no means a simple one .but
the time is quickly approaching when it will have to be faced e
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reasonable manner. The population is increasing rapidly and I
bel:-ve that the enhanced production re quired can only be brought
about by a determined effort to incre ase the permaneny fertility of
the soil by.reasonable manurial treatment. At present there is a
feniency to face it in another way by the attempt to bring into
cultivation large areas of more or legs unprofitable Jand, hug judged
only from the point of view of Production this cay have but little
permanent value and cannot be regarded ag anything but o
palliative of a temporary nature,

SuMMARY.

The situation may then he summed up briefly as follows :

1. A large proportion of the soils of the country are aleady
suffering from starvation or are approaching that state,

2. The supply of indigenous manuria] products is being sent
out of the country at an increasing Tate with the resnlt that the
price 18 now prohibitive to the small cultivator,

3. Such a deficiency must be met by (a) 1
of such materials ; (8) increased production of 5)
manures, in which methods based on tle cyanamide process would
appear to be most likely of success in this conntry ; (c) development

of processes for the utilization of tle phosphatic deposits of the
country,

imitation of export
nthetic nitrogenous

4. In order to utilize the increased supply of manurial sub-
stances, attention must be dirccted to () education of the ryot to
realize their value ; (b) development of co-operative buying and
transport ; (¢) revision of land tenures where these do not give the
tenant a sufficient margin of protection,



THE POSSIBILITIES OF CITRUS CULTURE IN INDIA*

BY
A. H. WITTLE,
Of < Orchard Deve,” Yereaud.

MucH interest has been awakened in recent years in the culti-
vation of fruit and the production of articles of consumption
previously imported. There is no doubt that, if the subject was
better understood and the knowledge properly applied, the greate
proportion of the money paid to outside producers might be kept
in the country, not only to the material economic advantage of
India, but also from a health point of view.

India-—and I may even confine my statement to apply to the
Madras Presidency—with its varying altitudes and climate 1s, n
my opinion, as near as possible, ideal for the cultivation of almost
every known variety of fruit, and what with the ever improving
economic position of the majority of Indians, combined with Gov-
ernment assistance in opening up an experimental jam and preserve
factory on the Nilgiris, there is, and always will be, a gLowing
demand for really well-grown fruit.

At the present time, demand is undoubtedly outpecing the
supply.

Apart from the urgent need for fresh fruit, there is also @
growing demand for preserves, cool drinks, ete., such as m riualade,
candied-citrus peel, raw and sweet lime juice, citric acid, ayst
for mineral waters, and citrate of lime which is used i its crede
form for bleaching certain kinds of linen.  Also other bye-products

s

* Paper read at the Madras Agricultural Conference, 1919. Reprinted from (e Journd 0

the Madras Agricultural Students' Uwion, December 1919
( 441 )
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hich, owing to simple meth?ds of manufacture, could easily he
made in this country by any intelligent ryot, after receiving a fow
Jescons from an expert of the Agricultural Department, and it is my
good fortune to l.cnow how keen the officicls of the Agricultural
Department ate, in every branch, to Lielp one and to give valuable
udvice merely for the asking.

What with cheap labour, combined with o few siuple and
flective appliances for cultivation, and given facilities for imi-
gation where necessary, and average good land-—such ax is met
with more or less all over the country—with an addition of ferti-
Jizers intelligently applied, we should not only be capible of pro-
dueing enough first class frnit for our own requirements, but conld
compete most favourably with other exporting countries on the
Turopean markets.

The most suiteble places in South India for citrus culture
would be parts of the Nilgiris, Sheverovs, Kunpamalass and wany
other hLills, the Malabar Corst, Wynrad and, in foct. almost an\:»
where where there 15 good soll and smple rainfell, say, from 60 ‘t‘o
120 inches average, or where inmigation s evatlable.

(itras fruits do best ina deep, loamy seil vich n humus and the
essential plant foods, but it his been my experience that almost
any soil can be made to grow good. healthy fruit trees : with proper
preparation of the soil hefore planting « nd what with cheap labour
and suitable implements, which are available m the country at
present, it is not & very difficult o expensive matter to bring some
of the most intractable and a p}';:m-m]y indifferent looking soil into
a fit state to grow excellent fruit trces. It is merely & matter of
thoroughly working, and i some cases. sul-soiling. draining, and
ploughing in one or two green manure €rops and adding suitable
fertilizers, and the trees—other things be ing equal—will not only
grow well, but very soon bear paying erops.

Now to the question of the right kind of plants to propagate
o purchase :—Cheap trees, merely because they are cheap, ustally
prove to be the most expensive in the long wn; therefore, purchase
your trees from a reliable nuzseryman and pay linta {air price for
the very best trees he can produce,  You iy be told that two
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or three year old plants, such as one sces in nurserymen’s g,
gardens, and which are usually covered more or less with fungi of
sorts, trying to grow in a 6-inch flower-pot, will make excelley
growth when planted out, and will bear fruit in one or two yeg;
These plants are sold at a low price and are usually not worth
paying freight on. It is more economical to pay a good price f,
really well-grown healthy plants free from leaf and other discage
and also guarantecd true to name and thus avoid the possible ;.
semination of virulent plant diseases. Tt is to be hoped, now thy
the Pest Act is in force, Government will consider the necessity of
inspecting plants offered for sale in every nursery in the country,
and no one should be allowed to sell plants to the public witlgy
first obtaining an annual certificate of cleanliness from an authoriyg
Government expert. I know a case where a man spent 4 copg.
derable amount of money on citrus plants which were covered wity
a most destructive fungus discase and, had it not been that le
procured advice, and had not the plants been properly treated i
time, he would have lost the whole of them and, worse still, woul
have given up in despair an entarprise which has since proved o
most remunerative undertaking, thirking that either the climate
or soil was unsnitable,

As regards suitable varietics, there are many, and, on looking
through a catalogue, one is often bewildered by the host of varieties
named, all—or nearly all—of which appear to have special merits
As India is the home of citrus tribe, it would be as well to consider
the best of those usually grown in the locality, such as the Nagpur
santara ovange, the Sylhet, and in South India, especially n
(oorg, that which has come to be Jmown locally as the Coorg orange,
are perhaps three of the best.  Of imported varieties, there ae
Washington Navel, Nuvelensia, Mediterrancan Sweet, Paper 1ind,
St. Michael Joppa, and Valencia latc—to mention only a fow o
the best ; there is Sevill orange (C. vulgeris) and sometimes called
C. bigardia or bitter orange, which is vsed extensively in the mane
facture of marmalade and also for the extraction of esseutial o
from the rind, leaves and flowers, which is used as a buse in the
manufacture of some of the most expensive perfumes aud also for
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the manufacture of citrate of lime from the Juice,
from this variety growing locally wasg found to ¢
citric acid erystals per gallon of juice,

The citron (C. medicy sp.), the rind of
manufacture of the candied peel of commerce,
is & large demand. Juice of this fryit alse h
found to contain over 7% oz. of citric acig per gallon of juice,

The Pomelo (C. decumana), which is sometimes called the
Shaddock, grape fruit, ete. Apparently there are three varieties
of this fruit grown in South India, although none of them coulg hy
any stretch of imagination be considered to resemble a grape iy
taste. There 1s no.- doubt, however, that there is more than one
variety of this fruit which is really delicions when prepared by ex-
tracting the bitter membrane and sprinkling the pulp with sugar.
[have it on the authority of an expert in such matters that
delicious and refreshing fruit to cat carly I the morning.  There
18 no doubt that if this fruit with its vigour, deep-rooting system,
and enormous bearing qualities wag extensively grown and the
taste for 1t acquired, there would be an enormons demand at
temunerative prices, and it probably would become gs well
known and appreciated in India as it is iy Enrope and America
ab the present time.

The lime (C. medica var. acida) of which there are at least
three distinet kinds, viz., thorny, thormless, ard seedless. If pos-
sible, the thornless variety should be chosen for gereral cultivation
owing to the convenient way i which pruning, gathering the fruit,
and general cultivation can be carried out, and this applies especially
i India, where the labourers generally work bare-footed. If,
however, a thorny variety be planted. the inconvenience of {le
thorns can, to a great extent, he overcome by careful handling at
Pruning time, by having some kind of cart, handled between the
lines in which all prunings are thrown. and this will probably pay
for doing, in view of the fact that, so far as is Inown at present,
the thorny gives the highest percentage of citric acid. There
does not appear to be any appreciable difference between the
thorny ang seedless varieties in this respect.

A sample taken
ontain 9 oz, of

Lich is used in the

and for which there
as been tested and

1t is g



448 AGRICULTURAL JOURNAL OF INDIA XV, w,

Tt is found, where limes are grown on a large scale, that th,
citric acid content of the juice varies considerably with the raiufa])
that is, in a web climate or season the acid content is low, Whereag
during dry weather, or where the average rainfall 1s small, the acig
content is high, the variation being from 10 oz. per gallon in the et
weather to 14 oz. in dry weather—tests in the West Indies. I
June of this year, after trees growing in Yercaud had passed througy
a very severe dry weather, the juice tested as high as 21} oz per
gallon, whereas in December, after a long spell of wet weather, the
test gave only 10 oz. to the gallon. At the same time, the variatio
in such figures may be more apparent than real, as fruit may contap
more juice in & wet season than i a dry one, and it is quite possible
that, although the percentage of citric acid per gallon may le
lower in wet weather, the probable extra amount of juice will con
pensate, or perhaps more than compensate, for the higher percentage
in dry weather fruit. Although the different kinds of lime i
general cultivation do not appear to vary greatly either in acid
content or the amount of juice per given weight of fruit, this isa
point which appears to Jend itself to very useful research wurk,
both on the line of natural selection, and possibly throngh hudding
selected plants on to vigorous stocks, with a view to improve not
only the yield of acid content, but also the improvement in quality
and quantity of the essential oil in the rind, and this is a pomt wel
worth considering before planting out on & large scale, the nam
issues being the citric acid percentage, quantity of juice and essen-
tial oil obtainable per acre. And I cannot find that, up to the
present, this subject has seriously been studied in a scientific manner.
Tt is obvious that one acre of limes giving an average of, sy, 2,000
fruits per tree of 10 oz. acid content is more profitable than one
giving 200 per tree of the same sized fruit giving 10 oz actd per
gallon.

You will now naturally want to know the possible retums
from citrus fruit growing, and this is a point on which 1 fear much
controversy will arise, and to aveid the possil)ility of musunder
standing which may lead o prospective planter astray and At

hifn to invest his capital without a full knowledge of the subjech
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[ vl say at once that other things heing equal —mwch, in fact
evervthing, depends on the individual. - At the same time, there is
po reason Why any one inferested in fruit culture shoulg go astray

hen really sound advice can be easily obtained from the Agri-
ciltural Department, and—strange as it may seem—1I have nyuch
more faith in the eagle eye of an entomologist or mycologist than
ina painted chatti which one sometimes sees erected on a pole o
ward off the evil eye.  As there is now no excuse for any one going
astray on this point, T will give you some figures which may encourage
qome one to have a flutfer at what I consider to be a pay ing pro-
position. "To begin on the safe side, T cannot, T think, do better than
quote figures which T gave to a fruit-planter who ohtained my
dvice some time £go in eonnection with his orange trees, whicl
cansisted chiefly of Mandarines, Washington Navel, Navelia, &
Vichael, Mediterranean Sweet, :nd Lemons; these figures refer
to 9-year old trees which were allowed to overbear in the
fburth year and suffered, not only in consequence of this hut also
from neglect of the ordmary practices of cultivation for the remuin-
ing five years and they were in anvthing but good condition. T esti-
mated that given proper cultivation ind pruning, each tree should
- giveanaverage of 5 dozen perfect fruits the sume season, which, consi-
dering the excellent varieties and the advantageous market condi-
tions, would have sold at 8 annes per dozen ov Rs. 2-8-6 per tree, and
this on over 700 trees, or roughly 7 acres, or sav. Rs. 250 an acre,
Mlowing Rs. 100 an acre for cultivation, manure, etc., and cost of
marketing the crop, it would have left Rs. 150 an acve clear, Had
those trees been properly cared for and Rs. 100 an acre spent
aznnally on cultivation, pruning and manure, they would have,
at 9-year old, given considerably over 300 fiuits per tree, and this
is what 1 consider to be a fuir aversge crop on well-cared-for trees
under general Indian conditions for orvanges, lemons, citrons, ete.
Limes of course bear much heavier crops, and, owing to their being
Phanted 15" x 15" apart which would allow them anple room even on
the best of soils and give 193 trees per acre, Lhave seen trees which
fve an annual crop of between three and five thousand limes of
Pod size, As to the prices obtainable fur fruit in different
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districts, much depends on the market facilities on each plantatioy ;
it is impossible to give anything like an accurate statement us ¢
possible profits in each district. But the figures Thave given |
I think, enable any one interested in the subject to form a fai ide,
on this point. Unfortunately I am unable to go into details of the
manufacture and sale prices, etc., of citric acid in such a short pape
as this must be. There are other aspects of citrus culture, such
as the preservation of fruit by the sweating process and allieg
subjects, which, I fear, must be left out of this paper, also thiougy
lack of time. As it is, T am afraid L have overstepped the time linjt
and trust you will excuse the prolonged babbling of an enthusiast,



BRITISIL CROP PRODUCTION *

BY

~ DR. EDWARD J. RUSSELL, F.R.S.

(‘'roP PRODUCTION in Britain is earried on in the hope of gain,
and thus differs fundamentally from gardening, which is commonly
practised without regard to profit and loss uccounts. Many poets
trom times of old down to our own days have sung of the pleasures
to be derived from gardening. But only once in the history of
iterature have the pleasures of farming been sung, and that was
peatly two thousand years ago.

Ah 1 too fortunate the husbandmen, did they but know it, on whom, far from
the clash of arms, carth their most just mistress lavishes from the soil a
plenteous subsistence,—* Georgles,” Bk, I1, I, 438 ¢ seq.

“Did they but know it 7! Lven then there seem to have
heen worries !

This seeking for profit imposes an important condition on
British agrieulture : maximum production must be secured at the
minimum of cost.  This condition is best fulfilled by utilizing to the
full all the natural advantages and obviating so far as possible all
the natural disadvantages of the farm --in othex words, by growing
arops specially adapted to the local conditions, and avoiding any
not particalarly well suited to them.

Trom the seientific point of view the problem thus becomes
1 study in adaptation, and we shall find a considerable nterplay of
factors, inasmuch as both natural conditions and crop can be some-
what altered so ag the better to suit -cach other.

It is not my provinee to discuss the methods by which plant-
breeders alter plants ; it is sufficient to know that this can be done

*Discouse delivered ab tho Royal Institution in February 1920, Reprinted from Nature,
dated the 8t April, 1920,

( 451 )
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within limits which no one would yet attempt to define. Ty,
natural conditions are determined broadly by climate and by g
The climate may be regarded as uncontrolltble. “ What can't y,
cured must be endured.” The scheme of crop production gy
therefore, be adapted to the climate, and especially to the rainf.], ]

The rainfall map shows that the eastern hall of Englang i
on the whole, drier than the western half. TIn agricultural experij
ence, wheat flourishes best in dry conditions end grass in wet coy.
ditions ; the vegetation maps show that wheat tends to be growy
in the eastern and grass in the western part. The strict relationshiy
is that seed production is appropriate to the drier, and leaf pro.
duction to the wetter, districts.

The great soil belts of England south of the Trent run in
south-westerly direction ; north of the Trent, however, they
north and south. A heavy soil, like a wet climate, favours guass
production ; a light soil, like a dry climate, is soitable for aralle
crops. 'The great influence of climate is modified, but not overridden,
by the soil factor. A

The arable farmer grows three kinds of crops: corn, elover or
secdls hay, and fodder crops for lis animals or potatoes for human
beings. The same general principles underlie all, and as corn crops
are of the most gemeral interest (though not necessavily of the
greatest importance) they will serve to illustrate all the points it 15
necessary to bring out. We have seen that wheat 18 cultivited
more in the eastern than in the western portion of the country.
The figures for consumption and production are as followg:—

Millions of tons per aivun.

I ¢ ';Ir‘l“"[“l\:‘]l":;‘” Production in England Production in United
j Kingdom and Wales Kingdom
‘I Brfore . Before !
i war 191§ 1018 1919 war bor4 | Tais 10
S I
. i
Wheat .. 740 16 9.9 T 2 | 2,{,
Cley - 196 212 o 1 R
Olats .. 430 14 24y 16 ; 34 et l e
) -
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During the war very serious attention wag paid to the problem
of reducing the gap between corsumption ang production, A
working solution was found by lowering the milling standard
rtaining more of the offal, and introdueing other cereals and pOt.’lj
toes ; a very considerable proportion of the resulting bread was thus
Pmduced at home. But the war-bread did not commen( itself,
and disappeared soon after the armistice ; since then tle con-
sumption of wheat has gone up, and the divergence hetween con-
smption and productipn has again become marked. There is 1o
hope of reducing consumption ; we must, therefore, increase pro-
duetion.  Additional production may he obtained in two ways ;
by increasing the yield per acre, and by increasing the number of
acres devoted to the crop.

The yield per acre 1s shown in the fnll()\\'ing table ; —

Measured bushels per acre.

(1908-17) Average yield per acre '

A good farmer + Highest recorded

England and . expects yield
. Seotland

Wales i
Wheat . 310 399 . $0 Lo S0 96
Barley I 319 354 | 40 to 60 80
Oaly - 393 387 ! Gt to 8N 121

Unfortunately the terms “ bushel ” and “ quarter ” (8 bushels)
lack definiteness, being used officially in three different senses and
unofficially in several others also, The following are some of the
definitions of a bushel : —

. . |
| Official statistics, | Corn Returns Gram Prices :
! o Frequent practice,
L Adefinite Act. ‘ L Uder \'n[|um9 nlvrnpied
. volume having | Volume oecupied . Volume occapied by following
| the following by following | by following *weight
| average weight weight weight b
i, _ [
! i
i 1b, ib. 1b, ; 1b,
y ! .
o me " A
oty o 6537 50 &5 o;
o 39-3 3 42 ‘ 42
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The average results include bad farmers and bad seasons : th,
good farmer expects to do considerably better, but he has many
things in his favour: superior knowledge, greater commangd f
capital, and possession of good land ; he will, therefore, alway
stand above the average. Even his results can be improved : te
“highest recorded yields show what can be done with presey
varietics and present methods in exceptionally favourable circum.
stances. The figures give the measure of the scientific problen,
which is to discover what changes would be necessary in order

“to bridge the enormous gap between the average and the best,
In three directions progress is possible : we may modify the plant,
or the soil, or we may mitigate the effects of unfavourable
climate.

Before the soil can be brought into cultivation at all it is reces.
sary to carry out certain major operations—draining, enclosing, etc,,
—which have to be maintained in full order. These lie outside
our present discussion; we must assume that they are properly
carried out, which is by no means always the case. Given adequate
drainage, soil conditions are profoundly modified by cultivation,
which has developed into a fine art in England and Scotland, and s
indeed, far better practised here than in most other counties.
But it is an art, and not yet a science ; the husbandman achieves the
results, but no one can yet state in exact terms precisely what has
happened. A beginning has been made, and a laboratory for the
study of soil physics has been ‘nstituted at Rothamsted and placed
under Mr. B. A. Keen, where we hope gradu ally to developa sclence
of cultivation. For the present cultivation remains an ait, and,
further, it is essentially a modern art. The medieval implements,
as shown in the Tiberius M. (eleventh century) and the Luttrel
Psalter (fourteenth century), were crude, and left the ground n b
exceedingly rough condition. Great advances were made thronghort
the nineteenth century. Robert Ransome, of Tpswich, took out di
first patent in 1785 to improve the plough; Lo was followed in 168
by Howard, of Bedford, and later by (rosskill, Marshall, Rushtos
Fowler, and others, who have made British implement maker
famous throughout the world. Given time and sufficient Jabout
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the g00d British farmer using modern implements can accomplish
wonlers in the way of cultivation,

Unfortunately, neither time nor labour is always available.
ploaghing 8 possible.only un.der certain weather conditions, and
there ate TANY days in our winters when it cannot be cmied out,
Unless, therefore, a large staff of men and horses i kept, the work
Jften cannot be done in time to allow of sowing under the best
conditions.

he eatly days of the life of a plant play almost as important
a path In its subsequent history as they do in the case of a child.
Tustrations are only too rumerous of the adverse effect of being
just t00 late for good soil conditions.  One from our own fields is as
follows :—

S

|
\ Yicld of wheat

Work completed Need sown 1916
Bushels per acre
SRR : I~
Jusd in time - .- - s Now 24,1015 268
Tt (o0 lnte -+ .. . S Febo 35, 1918 k 103

The farm-horse will not be speededt up, but maintaing an even
pace of 2} miles per hour.  According to the old plonghiman’s song
still surviving in our villages, an acre a day 1s the proper rate :—

We've all ploughed an acre, ' swear and T vow,
TFor we're all jolly fellows that follow the plough,

DBut under modern conditions it is impossible to get more than
fhtee-quarters of an acte a day ploughed on heavy land, and the
searcity of teams threatened to bring arable husbandry into a
hopeless impasse. Fortunately for agriculture. the infernal-com-
bustion engine appeared on the farm at a critical moment in the
shape of the tractor, and has brought the promise of a way out.
The fractor hag two important advantages over the horse. TFirst
of all, it works more quickly. Tts pace is 33 miles per hour instead
of 2} miles. Tt turns three furrows at a time instead of one only s
omour land it ploughs an acre in four howrs instead of taking
wearly  day and a half as required by horses. There is no limit
to the work it cando; even an acre an hour s no wild dream,
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but may yet be accomplished. It therefore enables the fripg,
to get well forward with his ploughing during the fine weatye,
in late summer and early autumn, and thus to obtain the grey
advantages of a partial fallow and of freedom to sow af any
desired time. On our own land our experience has he.y 4
follows : ~

Dates of completion of sowings of wheat and oats.

. | e —
Year “ Wheat Oais .
——-= R I
11916 .. .o i Febrnary 17 .. | October 16 .
fim7 .. .. ! March 18 .. . 17 .. Horses unly,
1018 . .. | Januvary 26 . . 2.
{1o19 L .. | Novemnber 26 .. » 5 .. Tractor.

Further, if the plough is correctly designed and properly used,
the tractor does the work fully as well as horses —even tlie hors-
ploughman admits that. It therefore increases considerably the
efficiency of the labourer, which, as we shall sce later on, nmight
advantageously be raised. The cost of working is apparently less,
though it is difficult to decide this wntil one knows what the repais
bill will be. In our case the cost is:—

Cost of plonghing per acre, Autumn, 1919,

By tractor iy harses

s d. d

Labour 7 7 10 2
Maintenance . .. . . — [
Oil and petrol .. . .. .. . 78 —
Depreciation and repairs ., 6 3 -
21 6 e

Time taken .. 4 hours 1} days

The internal-combustion engine is only just at the begining
of its career on the farm, and no one can yet foresee its develop'
ments, It is being used at present simply like a honse, and ¥
attached to implements evolved to suit the horse. But it is14t? |
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jic-se ; its proper purpose is t(? cause rotap
to pull, and in some.cases, indeed, thig
rotary motion. ‘

The second great method of improving soil
manures and fertilizers. Farmyard manure ig
any other single substance ; it is like]
tmlt manure, and if available i sufticient quantity it would
gencrally meet the case. Realizing its miportance, Loxd Elveden
generously provided funds for extendeq InVestigations at it
sted into the conditions to be observed in mak;
This work 15 still going on, ang ;
important developments,

Farmyard manure, however, is not avallable in sufficient
quantities to mect all requirements, The chemist hag
come to the aid of the farmer ; he has discovered the
stances needed for the nutrition of the

lon while it i being used
pull is reconverted into

conditions is to gdq
more effective thay
¥ to remain the mogt mpor-

otham-
g and storing it
8 leading to sope Lighly

long since
precise sub-
plant, and prepared them
ona large scale., Like cultivation, thig js largely o Britigh develop-
ment ; it was in London that the first urtificiq] manure factory was
established in- 1842, and for many years the industry was centred
in this country. The fertilizers now avallable ave as follows : —
Nitrogenous.  Nitrate of 'sodu, nitrate of lime

, sulphate of
ammonia, and cyanamide (nitrolim) :

Phosphatic. Superphosphate, basic slag, mineral phosphate,
guano, and bones. N

Polussic.  Sulphate of potash, muriate of Ppotash and kainit. .

Agricultural chemists have worked out the proper combi-
nations for particular crops, and obtained many striking r’esn]lts.

Without using any farmyard mamire they have maintained,
and even increased, the yiell of comn crops. fodder crops, and hngi ;
and in the two latter cases there has heen an increase, not only n}
viekl, but also in feeding value per ton. In spite of seventy years
experience there is still much to he learned about the proper use of
attificial fertilizers, and they may still bring about even fuller yields
from t]e land. N

The yield of com crops can be increased by artificial fertlhzersj
but not indeﬁnitely; the limit is set by the strength of the straw,
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As the plant becomes bigger and bigger, so the strain on the styay
increases, until finally when the plant is some 5 ft. high, it e et
gtand up against the wind, but is blown down.

Little is known about the strength of straw. It isa projey
inherens in the plant itself, and differs in the different varieties. I
is affected by the season, being greater in some years than in o heps,
It is affected also by soil conditions. At present the strength of the
straw is the wall against which the agricultural improver is pulled up,
The problem can undoubtedly be solved, and the plant-breede;
and soil-investigator between them may reasonably hope to find
the solution.

Another great effect of artificial fertilizers which has not yet beey
fully exploited is to mitigate the ill-effects of adverse climatic cop-
ditions. Phosphates help to counteract the harmful influence of
cold, wet weather; potassic fertilizers help the plant indry con-
ditions. The combination of a suitable variety with an appropuiate
scheme of manuring is capable of bringing about considerable
improvement In crop production.

A demonstration with the oat crop on these lines was arranged
last year in a wet moorland district and the crops when scen in
August were as follows:

Estimated crop
Bushels
Local variety, local treatment i a7 Harvest wiier
|

Local variety, phosphatic manuring .. o 4354 wo tutlien
R .. . ,  eutdien

Special variety Yiclder,” phusphatic manuring 34-66
stands up welk

i
|
i
i

The potato crop is governed by the sanie general principles as
corn crops. It furnishes more food per acre than any other crop,
but it is much more expensive to produce, and therefore is grov
chiefly in districts where the conditions are particularly well suited
to it : the ¥ens, Lincolnshire, the plains of Lancashire, and the
Lothians, though smaller quantities are grown In almost every
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E of the country. The productioy and congym
fO” JWS T —

plion are as

Potatoes :  Annual  production ang Consumpiion,

—-\:NSUMPTION Probrerioy
- In England and Wales " In mi(ingdmu B
Pre-war Pre.war
5 millions of aeres | 1914 1918 W91 g1 1918 101y
3:00 420 270 j 750 929 630
046 063 048 f\ 120 13l 122

We are thus self-supporting in the matter of Pbotatoes. We do,
however, import about half a million tons per annun of early ang
other potatocs ; we also export seed potatoes and some for food—in
all, about one million tons per anpum.

(To be continued.)
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CONTRIBUTIONS FOR AGRICULTURAL INVESTIGATIONS,

ThE Trustees of the Sir Sassoon David Trust Fund have
made the following grants to the Bombay Department (f
Agriculture :—

L. A contribution of Rs. 6,666 per annum for three years
for the investigation of the insect diseases of jowar (dwdropogon
Sorghwm) and their methods of control,

2. A contribution of Rs. 5,000 per annum for three years for
the investigation of methods of improving poor grazing lands
under Deccan conditions.

3. A contribution of Rs. 5,000 per annum for three years for
the investigation of the eradication of the most serious weeds of
cultivation, and especially of lavala (Cyperus rotundus).

4. A contribution of Rs. 6,666 per annum for three years for
the investigation of drought-resisting, high-yiclding varieties of
food crops, and especially of bajri (Pennisetum typhoideum).

5. A contribution of Rs. 2,000 per annum for three years lor
the study of the deterioration of cardamoms in the spice gardens
of Kanara. ‘

6. A contribution of Rs. 3,333 per annum for three years for
the study of the economic efficiency of agricultural implements in
Western India, and its increase.

7. A contribution of Rs. 5,000 for the investigation of the
difficulties of potato cultivation in the Deccan.

8. A contribution of Rs. 10,000 towards the cost of buildings
for the rice experimental station at Karjat (Kolaba District, Bowmbay
Presidency).

( 460 )
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{HE ORIENTATION OF THE BANANA INFLORESCENCE

THERE'haS a:IWays been a vague belief among hanara gro&ers
{hai the orientation of the banana inflorescence is a thing that can
pe controlled. It was thought that the said inflorescence would
appedt either on the side of the plant where the cut swrface of
the corm i8 found or on the exactly opposite side. No scientific
evidence for the belief existed.

The evidence given below tends to show that the inflorescence
appeats ol the side opposite to the cut surface of the conm from
which it springs.

In July 1919 the writer superintended the planting of an area
of bananas in the Ganeshkhind Botanical Garden. This arca
neasures 13 acres and contains 550 plants mainly of Sonkel and
Rajupuri verieties. All conus were planted in the same way,
namely, with the cut side facing north. It was hoped thus Ito
protect the bunches from the southern sun, if the bunches came out
on the porth side.

Adter threé or four months all trees showed a shght inchration
o the southern side. In the beginning ot March 1920 many of the
twves of the Rajapuri variety began to bear. In every case so far
the inflorescence is toward the south.

The inclination of the trees toward the south gave the writer
anidea and he hastened to test it by digging out the soil and exposivg
fhe roots of a couple of trees. In hoth the trees examived it was
found that the cut surface of the corm had produced 1o roots,
but that the roots were produccd along the horder of the cut surfuce,
Roots aze, however, produced freely from the vest of the corm.
This absence of roots from a great portion of one side of the comm
means less firm anchoring on that side. As the tree sways with
the wind it is conceivable that there s a gradual tendency to bend
away from the weakly anchored side.  The banana mflorescence,
when it appea,ré, will, by the force of gravity, bend over to that
side towards which the stem is already leaning.

The number of trees now bearing is 64, and all the inflore-
$euces are bent towards the south, If all the others bend in the
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same manner it would seem that there is some ground for the
writer’s theory, namely, that the bending away from the sid: (f
the cut is simply due to imperfect anchoring in the soil.

Tt is of course possible that this bending, all in one dire tioy,
may be due to some factor in the environment. This doubt can ke
removed by planting the corms so that each row has the cut suifae
opposite that of the next row. This would bring the inflorescences
facing one another in every two rows if the writer’s theory is true.

Ii the theory proves to be true, advantage can be taken of it
to plant corms so that the inflorescence and the fruits will not
suffer from the sun, or to plant them so that the bunches face one
another between the rows and so can be casily watched.—{P. G.
Daxt]

A NOTE ON HELIOTHIS (CHLORIDEA) OBSOLETA, ¥h.,
AS A PEST OF COTTON.

Durixc the course of investigation into the bionomics and
{ncidence of Pectinophora gossypiella now being carried on at Coln-
batore we were surprised to discover Heliothis obsoleta, Th., was
engaged in committing more havoc than Earias fabia, Earias insidan
and Pectinophora gossypiella put together. As far as the writer is
aware this is the first record of Heliothis obsoleta appearing on cotten
in pest conditions. In America and in Africa it 1s 2 regular pest
of cotton, but so far does not appear to have damaged this crop
in India.

At the time when most damage was being done, and the dumage
was considerable, not only was there about 15 actes of Bengal gram
(Cicer arietinum) on the farm, but next to one of the attacked fiells
were some tobacco plants in seed. These Jatter were not touched
The gram crop was almost & total loss. Cambodia cotton appeated
to suffer rather more than Uppam ot K urangunni although the
latter varieties were in the next field to the gram field.

The Heliothis obsoleta laxvie feed on the young greet polls o
fhe Cambodia both from the outside, according t their W
habit when attacking gram, and also at times entered entirely LI
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the boll and stayed there untj] they had eatey the entire coutents
A other times a U-shaped tunnel would be driyey, throng the boH.
In vither cases again the outer ring would be nihhleg and they left:
Inn-arly every case where the hol] had heen entered, g b)) attacked
meatt & boll destroyed, unlike p. 9ossypiella which (g e
damage the whole boll. [t wag observed tlat hefore beginning ¢,
attack a boll, H. obsolela» larvae woulg often $pIn g foy thread: of
silk between the boll and the hygets, At first thego thre
attributed to spiders until the time when larve w
spinning  them.

it alwa Vs

ads weye
ere seen gt worlk

There is no doubt that if thig change of halit (s far s Ingiy
is concerned) on the part of 4. obsoleta were persisted in, jt would
be a far more dangerous pest than either Larias o Lectinophory,

The attack was first noticeq early in Jamuary ang by the eng
of February all larvae had disappeared. A table is givey, below
showing the amount of damage done. Ty tabl
into uccount the bolls and huds attacked and fa)]
as 0o trace of these could he kept. The
come from one field but from severy] fields
Central Farm.

e does not talge
0 to the groung
bolls examined did not
at different places oy, the

It may be noted that one consignment of green bolls frop
Pollachi, distant some 3¢ miles from Cointbatore, also showed
that H. obsoleta was present in pest conditions,

J
t

PERCENTAGE Davsgrn

\1“\;511]:;:1&* Date —_— ReManys
. L. H.
* 000 0-1-20 455 250 650 ’ U375 of the bolls destroyed,
2,000 17-1-20 11 4 Ny
2000, o129 0 g 065 11y i Inerease of Howers and budsg,
2,000 31-1-20 03 O TS
2000 T2-20 0 gy 040 ST
L 42220 0 g 060 | o
Looo T a0 200 1o O U TR
oo 0| 9y e 12 110 nil

i
— t
© P —Ldinophora gossypiclla,
B —Eurias sp, fubiv and insulana,

H, —iidtothis obsolta,
* Percentage of H, to £, and to 1!,
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The usual plants attacked by H. obsoleta in South India ate
red gram (Cajanus ndicus), Bengal gram (Cicer arietinoy)
groundnut ( drachis hypogea), tomato, maize, cholam (Andm],gqo,;
Sorghum), tobaceo, Cannabis sativa, linseed, safflower, I(Lglab
(Dolichos lablab) —{E. BALLARD. ]

*
* %

PLANT HYGIENE.

INCREASING INTEREST is being taken by farmers and conner-
cial fruit and vegetable growers in science as applied to cultiva
tion. Both old established societies—content in the past with they
practical knowledge of erop cultivation—and rewly formed soce-
ties—anxious to base their operations on setenfific lines - are
asking for lecturers who ean demonstrate to them the advantages
of the combination of theory and practice. The Ministry welcome
guch requests, and are endeavouring to meet themw as far s

possible.

In the middle of January a lecture wus delivered m Norwich
by Mr. G. C. Gough, B.3c., an Inspector of the Ministry, on the
subject, ** Plant Hygiene in. Relation to Crops.”  Mr. Gough fint
pointed out that clm-]zh'ness is as important to plants as (o hunuan
beings, and gave instances of the large losses sustained n this and
other countries from the depredations of the pests and iseases of
plants and crops.

With regard to measures of control, the lecturer considered the
subject under the four headings :—(1) Exclusion, (2) Protection,
(3) Eradication, 4 Immunization.  Under the first of these he
dealt with the necessity of suitable crop rotation, wherehy the
quccession on the same land of crops subject to the sane pest ¥
avoided ; the advantages of reasonable separation when planting
patches of such crops as Bush fruit, in view of the possibility o
epidemic outbreaks of disease : and the nced for care in the pur
chase of sced, bushes or fruit-tree stocks to avoid the ind raduction
of disease. Mr. Gough emphasized the large extent o vl
nurseries and seed firms are involved in this question, and i1y pointig
out that the grower deserves every assistance to obtain cloan aud
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good material, he foreshadowed the
deal with this aspect of the matter.

Under the heading of protection, the lecturer qpey, attention tq
the necessity of proper Watering ulf.d ventilatjog
glass, and the advantages of Sprayn'w_g and of g1 sterilization g
an insurance against the attacks of mseets, fungi, et

It is diffieult to draw a line between e
and of eradication, and certajp measures ing
under the latter heading apply equally to the formger, Under
whatever headirg they are inC]“dt’d, they constitute gopo of the
most Important precepts of plant hygiene, and the (,
emphasized (1) of permitting ﬂ.l(: rubbigh heap o become the
mapare heap, and thus the breeding place of obnoxioys plant pests,
and (2) of feeding pigs and other aninals o disease food plangs
that had not been boiled.  The lectypey pointed aut that (1 Passage
of fungus spores unharmed, through the digestive system of animals,
entailed their return to the lang under conditions extrenely favoy,;-
able to the vigorous recurrence of disease,

Referring to the question of Priivg, t}
importance from the point of view of the removal of dseascd wood,
as well as from the purely cultural standpoint, ang pointed out tha
to prune away diseased materiq] without also burning it was but
labour in vain, M. Gough also spoke at some length on the value

of contact and poison Insccticides ard of (], Winter washing of frjt
trees,

probability of legislatioy, to

for Crops undey

asures of Protection
ludeq by the lecturer

nger was

e lectuger urged its

Of all matters relative to pPlant hygiene, tle breedirg of varieties
mmure from disease Presents, perhaps, the largest field to ]
sclentific investigator, The lecturer demonsty

ated by reference to
those varietieg of Potato immune from wart disease that absolute

Immunity is an established fact ; he pointed out the desirability of
breeding varietieg of erops immune from all the diseases to which
they are at present Liable, and also of combining this gener
nity with good cropping and feeding qualities.

 While it would be unwise to lose sight of the necessity of carefy]
Irainage, cultivation, manuring, cte., in the raising of healthy
€0ps, attention to the measures outlined by Mr, Gough will he of

al immy-
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increasing benefit to the grower and to the nation.—{Journa! of
the Ministry of Agriculture, Maxch 1920.]

*
* ok

NEW SOURCE OF ALCOHOL.

MucH ATTENTION has been given in recent years to the questioy
of manufacturing alcohol witbin the Empire for use as motor spi,
In Vol. XVIT, No. 3 (July—September 1919), of the Bulletin of tp
Imperial Institute, the possibility of utilizing the mowra (Bassig
lntifolia) flowers of India for the purpose is discussed. Theg
flowers possess thick, juicy petals, rich in sugar. They are use
by Indians as a foodstufl and especially for the preparation by
fermentation of an alcoholic liquor called darw or mohwa spirt,
A single tree will yield as much as 200-300 1b. of flowers ina year,
The tree also produces a valuable cil-seed, which is ex1)01'té(1 i
fairly large quantities to Europe. During the war the flowers were
nsed in India for the production of acctone, the yield being said to
e ten times as much as that obtained by distiliing wood, which i
the usual sowrce of this substance. The demand for acctone iy
India in peace times, however, is not great, and large quantities of
the flowers would be available for the manufactiire of alcohol, and
would appear to be an exceptionally cheap source of this material
as the yield is high compared with that front potatoes and other
materials commonly used, about 90 gallons of 95 per cent. alcohel
heing obtainable from one ton of dried flowers. It has been esti
mated that in the Hyderabad State alone there ate already suflicient
moivra trees for the production cf 700.000 gallons of proof syt
per anmum, in addition to that ‘ necessary for the local liguor
requirements.

Tt is suggested that the most profitable way of utilizing the
flowers would probably be as a source of mixed motor spirit of the
“natalite ” type for use in India. That motor spirit can be P
duced on a manufacturing scale in India from mowr@ flowers 1?35
already been demonstrated, apd it is stated that yunning rials with
the spirit proved satisfactory.
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SUGAR FROM THE DOUGLAS FIR.

QURPASSING in SCTangencss any botanical discovery made in
recent times is that of & ngw sourc‘e of s‘ugar in the leaves of the
Douglas fir which grows 10 certain confined portions of the dry
vl of British Columbia. Prgfgssor John Davidson, F.LS,
FLSE, of the University of British Columbia, spent much time
o the dry belt region for the purpose of investigating the pheno-
menon.  He found that trees on sm.uhcrn and eastern exposizes
o gentle slopes in the dry belt region of British Columbia ying
pefween parallels 50 and 51, and longitude 121 to 122, chiefly
yiekled sugar. The trees which yielded were well apat, thus
tecelving & good supply of sunlight on their leaves, a more Plentiful
supply of sunlight on their 1.'oofb‘, and having a better air cirenlation
through them than trees In densely forested aveas.—{ Production

and Bxport, April 1920.]



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS,
MEETINGS AND CONFERENCES, ETC.

His MayesTy THE KInc-EMrEROR’S BIRTHDAY HoNours Ligy
contains the following names which will be of interest to the Ag.
cultural Department :—

¢.S.I. Mz. B. P. STANDEN, (.1.E, 1.C.8,, Commissioner, {'enfry]
Provinces and Berar (sometime Director of Agi.
culture, Central Provinces and Berar).

O.LE Me . M. Horcuxsoy, B.A., Imperial Agricultunl
Bacteriologist.

Mr. W. (. Rexour, LC.S, Political Agent, Bahawalpu
Agency, Punjab (sometime Director of Agriculture,
Punjab).
*
ok
Dr. E. J. BUTLER, M.B.,, F.L.S., Tmperial Mycologist and
Joint Director of the Agricultural Research Tnstitute. Pusg,

has been appointed substantively pro tempore to be Aricul
tural Adviser to the Government of India and Director of the
Agricultural Research Institute, Pusa, with effect from the 1st May,
1920.

"

Wr. J. Mackesya, MA, CLE, LC.8., on leaving Nimla fe
take up his appoiniment as Development Commissioner in Buma,
resigned his appointment as President of the Indian Svgar (: anittee
with effect from the 26th April, 1920. Mr. F. Noyee, .08, bas
been appomted to the FPrcxidency of the Cewmittee wilh €l

from the same date,
( 468 )
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Mz. W. Syrrn, Assistant Director of Dairy Famme, Southemn
(jrcle, Whose services have been placed at the disposal of the De-
p&rm\ent of Revenue and Agriculture, with effect from the 15t M ay,
1990, i appointed Imperial Dairy Expert, with eflect from the same
date, in the Tmperial Department of Agriculture in India.

"%

Mz, G. P. Hrotor, M.A, B.Sc, Officiating Imperial Economic
Botanist, has been placed, with effect from the 1st May, 1920, in
charge of the current duties of the Imverial Mvcologist, in addition
tp his owD.

* %

ir. W. WYNNE Saver, B.A, has heen appointed Supernume-

rry Agriculturist, with effect from the 20th January, 1919

*
% B

De J. N. Sen, MA, F.OS, Supemumerary Agricultural
nemist, has been appointed, with effect from the afternoon of the
th April, 1920, to act as Imperial Agricultural Chemist during
te absence of Dr. W. H. Harrison on leave.’

*
*

Mz N, V. Josur, B.A, M.Sc, LA, First Assistant to the
Tmperial Agrieultural Bacteriologist, has been appointed, with
effect from the 11th April, 1920, to act as Assistant Agricultural
Bacteriologist, wice Mr. J. I Walton, B.A, appointed to officiate
s Imperial Agricultural Bacteriologist.

%

Mz A. L. Sueatner, B.Sc, MR.C.V.S, Director and First
Bacteriologist, Imperial Bacteriological Laboratory, Muktesar, has
wen granted privilege leave for three months wd 24 davs from
the 17th April, 1920.

'

M. W. A, Poor, M.R.C.V.8,, Offig. Second Bacteriologist, has
e placed in charge of the current duties of the Director and First
eteriologist, in addition to his own, during the absence on leave
£Mr. A, T., Sheather, with effect from the 17th April, 1920.

1
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Me. A. C. DoBBs has been appointed to be substantively pr,
tempore Director of Agriculture, Bihar & Orissa, with effect frgp

the 6th January, 1920.
*
% %

Tag services of Mr. G. Clatke, F.L.C, Agricultural Cheniist ¢,
Government, United Provinces, and Officiating Principal of the
Agricultural College, Cawnpore, are placed at the disposal of the
Government of India, Department of Revenue and Agriculture, wit}
effect from the date he may be relieved of his present duties.

*

Mz. P. K. DEy, who has been appointed by His Majesty’s
Secretary of State for India to the Indian Agricultural Service, has
been appointed to be Plant Pathologist to Government, Unite]
Provinces, with effect from the Lst March, 1920.

*
* %k

Mz. C. H. Parr, who has been appointed by His Majesty’s
Secretary of State for India to the Indian Agricultural Service,
has been appointed to be Deputy Director of Agriculture and to be
in charge of cattle-breeding, United Provinces, with eflect from the

31st December, 1919.

%
* ¥

ON the completion of his training at Lyallpur, Malik Sultan
Ali has been posted as Deputy Director of Agriculture, lst Circle,
Gurdaspur, with effect from the 6th April, 1920.

*
% %k

Me. T. F. Qurgg, M.R.C.V.S, Officer on special duty in
the office of the Chief Superintendent, Civil Veterinary Depat
ment, Punjab, took charge of the duties of Officiating (‘hief
Superintendent, Civil Veterinary Department, Punjab, with effect
from the afternoon of the 22nd March, 1920, relieving (olonel
J. Fammer, C.L.E, F.R.C.V.8,, who proceeded on combined leave.

*
* %

.CAPTAIN K. J. 8. Dowraxp, MR.C.VS, Professor
Senitary Science, Punjab Veterinary College, Luhore, assuned
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«e of the duties of the Profegsr of §
Chﬂl} ﬁon the afternoon of the 3Ist Mage
:}W’L‘ Burke, Professor of Surgery,
Mr.

UIgery, in addition ¢ his
b, 1920, from which date

tetired fron Government

SeTvice. -
ie. T. M. Dovrg, MR.C.VS, has been appointed to 1],
N .Civjl Veterinary Department, with, effect. from the 25t

i?dk:n 1920, and is posted to the Government (Cattle Farm, Higg

Marcn, L »

Punjnb.

ar,

%
* %

Mr. G. McEriigorr, MR.C.V.S, Las heen appointed to the
» .(‘,ivjl Veterinaty Department, wit}, effect from the o7¢),
ilfldwigo/o and 1s posted to Madras xs Recond Superintendent, Civil
ir{:lt}(l‘;‘illill‘y Department in that Presidency.

EO

Me. G F. Keatisee, (LR, LCS, on retum from leave, has
L& A LN ATL 5 ) ) .
| ‘ appointed Director of Agriculture and of Co-operative Socio-
een ¢

ties, Bombay, wice Dr. Harold H. Mang Placed on specia] duty in
1e8, ’ : ‘ o
the same office till the date of hig departure on leave,

B

D HLHLANN §s granted. with effect fron

1 the date of relief,
combined leave for eight months.

Me, TP, Mamy, B S, Deputy Divector of Agriculture, .Llnd,

een allowed. bo W ‘< Neeretary F State for India, an
has heen alloweq, by His Majestv's Seeretary of State f {
extension of fm‘lough for six months.

*

i Aeri e
Mk, T. Gripeee B.A, Deputy Divector of ]Al\gno;ﬂtu.t};
Lo T A . et as been allowed, wi
Sonthem Division, Bombay Presideney. lm‘f bul}l ; ]HV; o
fect from the 1st May. 1920, the amount of privileg

dleav nrgent private
0 him combined with three months leave on- urgent p
air,
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Rao Sanps M. L. KuLKARNI has been appointed to act 5
Deputy Director of Agriculture, Southern Division, Bombay Preg;.
dency, during the absence on leave of Mr. T. Gilbert, pending
further orders.

*
® k¥

Mz. P. C. Parm, L.Ag., Deputy Director of Agricultuy,
Central Division, Bombay Presidency, has been allowed an exten.
sion by two weeks of the privilege leave granted to him.

*
*
Mz. K. Hewrerr, O.B.E, M.R.C.V.8, has been allowed by
His Majesty’s Secretary of State for India an extension of
commuted furlough for four months.

o
ON return from leave, Mr. G. Evans, M.A, C.LE, Deputy
Director of Agriculture, C'entral Provinees, is posted to the Northem
Circle.
%
% K
Az, . P. Mava Das, M.A., B.Sc., Assistant Director of Agri-
culture, Central Provinces, is confirmed in his appointment, with

effect from the 18th May, 1920, but will continue to officiate a
Deputy Director of Agriculture, Western (lirele, Central Provinees.
*

* %

Mr. R. F. $TIRLING, who has been appointed by His Ma)-sty’s
Secretary of State for India to the Indian (livil Veterinary Depari-
ment and posted to the Central Provinces, assumed charge &

Second Superintendent, Civil Veterinary Department, (cntral
Provinees, on the 8th April, 1920.

%
* k%

Mr. A. McKrrrar, MA., BSc, Deputy Director of gict
ture, Burma, has been granted privilege leave for six months, w}th
effect from the 1st June, 1920, or the subsequent date on which
he may avail himself of it,
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Cor. G. I Evans, C.LE, C.BE, MR.CVS, Superintendent
(ivil Veterinary Department, Burma, mage over and Mr. T. Rennie,
M.R.C.V.S, received charge of the duties of Second Superinteudent,
(ivil Veterinary Department, Bumma, on the 15th April, 1920, He
also made over charge of the office of Third Superintendens ¢,
iz, C. J. N. Cameron on 17th May, 1920.



Reviews

Notes on Improved Methods of Cane Cultivation.—By G. CLarxe, ['[
Nas Hussaty and S. . Baverygr, Department of Laudl
Records and Agriculture, United Provinces; 1919, pp. 234
plates. (Allahabad : Government Press.)

Tais hittle volume records the results obtained at the Sugareane
Research Station, Shahjahanpur, where a large number of cane
liave been under trial for several years. The possibilities of intensiv
cultivation of improved sugarcane, selected to suit local conditions
have been dealt with at some length, and can easily be measured
by the average yield of about 100 maunds of gur per acre obtaine
at the station over a number of years, as against 326 muaunds, the
average vield in the United Provinces in 1916-17, from deshi canes
by the ordinary methods of cultivation.  Besides better preparation
of the land and the adoption of suitable methods of moisture conser-
vation and soil acration, the authors advocate the sowing of sugar-
cane in trenches 2 feet wide and 4 feet from centre to centre 43 the
most suitable for thick and medium canes both as regards genie
tion and yield per acre. To obtain a good erop by these nu theds of
cultivation, manure coutaining 120 to 150 1. of nitrogen (equivalent
to about 33 to 40 maunds of castor cake) is however 1equired. This
15 the heaviest item of expenditure involved. but it 1 definitely
stated that a handsome return has always been obtained. The
effect of liberally manuring the cane is not confined to that wop
alone : the residual nitrogen and the deep cultivation of the treuch@
eftect a striking increase in the yield of wheat or other crops fo]lm\‘@ﬂ‘
by sugatcane, and, to cite an instance, in the harvest of the 1919 il
crop, 365 maunds per acre of Pusa 12 wheat were obtalned over d

( 414 )
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feld of 3% acres, with one irrigation only. The
Vauritius sugarcane, which yielded 948 maund
three times the ordinary yield of indigenous V.

The intensive methods of cultivation have not, however, peen
so profitable with the deshi canes. Trials have shown that
mamuring with nitrogenous manuyre genera
varicties to excessive vegetative growth
formation of sucrose or crystalline cane Sugar and, moreover
delays the ripening beyond the time whey crushing operations’
are possible.” The potentialities of even the best desh; canes
mthis part of the United Provinces appear to he very limited,
hut with deeper ploughing, application of small quantities ot
manure and growing pure races, the outturm can be appreciably
increased.

The advantages of using small power mil
central factories do not exist, are also clearly dealt with, and tle
rotation of crops followed at the Research Station is explained.

There can be no two opinions of the vital interest ang importance
of the problem of increasing the vield of sugarcane at the present
time when the prices of both raw and refined sugar are ruling so
high. The world’s demand for sugar is continuously increasing,
while its production by extension of area is not showing prospects
of equal increase. The best solutions of the vexed problem of
meeting the increasing demand for it seem, therefore, to lie in
creasing the yield per acre by better varieties and intensive
methods of cultivation, conducted with scientific skill and care,
and by improved processes of manufacture. The United Provinces
command about half the total area under sugarcane in British India,
and there is a wide scope for introducing the improvements recom-
wended by the authors of this volume. especially as it may now be
safely assuged that at no time in the near future is the supply of
gur or sugar likely to overtake the demand and that high prices are
bourd t6 prevail tor many years tocome, with a correspondingly
good margin of profit to the cultivator. The successful adoption
of the methods, with regard to improved canes, is, however, d(fp'en-
dent op Irigational facilitics, capital and intelligent supervision,

Preceding crop was
S Peracre or nearly
atleties,

heavy
Iy gives rise with deshi
withouta proportionate

ls, In places where
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and will probably prove beyond the means of the ordinary cultivasy .
but we hope that the wealthier cultivators and zemindarg of thé
provinces will seriously consider the possibilities and will take ¢,
lead in bringing about these improvements which will alo
ultimately raise the standard of agricultural practice of g,
country. [EDITOR.]
***
Agricultural Statisties of India, 1917-18, VorL. L. Pp, 32149
maps+9 charts. (Caleutta: Supermtendent, Govt. Printing
India.) ¢ Price Rs. 2.

Turs annual volume is the thirty-fourth of the series starteq
in 1886 with statistics for 1884-85, and has just been issued by the
Department of Statistics, India. It deals with the figures relating
to British India only, and, like its preceding issues, is a source of
varieties of useful information for all who take an interest in agui-
cultural questions. Statistics are usually stale; nevertheless, a
study ‘of this volume will be profitable to many. ‘

The actual area dealt with in this volume is 617,507,000 aczes.
After allowing for forests, buildings, water, roads, etc., we find
that a balance of 387,799,000 acres or 63 per cent. remained available
for cultivation, but the net area actually cropped during the year
was 227,848,000 acres or 37 per cent. of the total area as against
229,620,000 acres in the preceding year, a decrease of 0°8 per cent.
If areas cropped more than once are taken as separate aress for
each crop, the gross area cropped in the year amounts to 264,817,600
acres. The area under food grains showed a decrease of 1,336,000
and that under oil-seeds of 527,000 acres as compared with the
preceding year. There was an increase of 386,000 acres under
sugarcane and of 1,566,000 acres under cotton, attributed chiefly
to the stimulus of high prices obtained in the preceding year.

While it is admitted that the Indian figures of area are hard to
beat in the matter of accuracy, the same, unfortunately, cannot be
said of the figures of average and total yields. The importance of
accurate agricultural statistics is, however, fully realized by the
Departments  of Agriculture and Statistics, and the whole question
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ived careful consideration of the Boarg of Agricultyre n Indig
rec:' in December 1919, at which the Departrent of Statistics Wwas
e -m ted by its Director. Efforts are being miage ¢, arrive a
ep febizliable figures of yields and it may reasonahly expecte
;11(;0 as time goes on, they will become more

and more accurate,
[EDITOR-]



NEW BOOKS

. ON AGRICULTURE AND ALLIED SUBJECTS

[o—

A Student’s Book on Soils and Manures, by Dr. E. J. Russell,
Second FEdition, revised and enlarged. (The Cambridge
Farm Institute Series) Pp. xii4240. (Cambridge: At
the University Press.) Price 6s. 6d. net.

The Fauna of British India, including Ceylon and Bumua,
(oleoptera. (Chrysomelid® (Ilispinae and Cassidine), by
Prof. 8. Maulik. Pp. xi--439. (London :  Taylor and
Francis) Price 1 guinea.

Chemical Fertilizers, by . Hoare Collins. Pp. xii-21,
(London : Baillidre, Tindall and Cox.) Price 10s. 6d.
Productive Sheep Husbandry, hy W. ¢ Coftey. Pp. x 479
(Philadelphia and London : J. B. Lippincott Company)
Price 10s. 6d. net ; post free, United Kingdom and abyoad,

11s. 3d.

Botany for Agricultural Students, by John (. Martm. Pp.
x 1583, (New York : John Wiley & Sons, Tne. ; London:
(‘hapman & Hall, Ltd.) Price 12s. 6d. net; post freg,
United Kingdom, 13s.; alroad 13s. 6d.

Mining and Manufacture of Fertilizing Materials and their
Relation to Noils, Dy Strauss L. Lloyd. Pp Vil
(New York : D. van Nostrand Company ; London : Croshs:
Lockwood & Son.) Price 9s. met; post free, United
Kingdom and abroad, 9s. 4d.

Tossil Plants : A Text-hook for Students of Botany and (reologts
by Prof. A. C. Seward, Vol. IV : Ginkgoales, (oniferales

( 48 )
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Gnetale‘s. (Cambridge Bif)logica] Reries.) Pp. xiv543.
(Cambridge : At the University Press) Price 1 guinea
net. .

Bacteriology and Mycology of Foods, by Dr. ¥red Wilbur
Tanner. Pp. vi-+592-410 plates. (New York : Joha Wiley
& Sons, Ine.; London: Chapman and Hall, Ltd.) .
28s. net.

Food : Its Composition and Preparation. & Text-book for
(lasses in Household Science, by Mary T. Dowd and Jean
D. Jameson. (The Wiley Technical Neries.) Pp. viii+173.
(New York : John Wiley and Sons, Inc. ; London - Chapman
and Hall, Ltd) Price 6s. net,

(hemistry and its Mysteries : The Story of What Things are
Made of.  Told m Simple Language, by Charles R, Gibson,
(Science for Children.) Pp. 216, (London : Reclev, Service
(0, Ttd) DTrice 48 6d. net,

A Manual of Elementary Zoology ; v L. 3. Borradaile, Thind
edition.  Pp.  xvii5-616--xxi plates, (London : Henry
Frowde and Hodder and Stoughtun.) Price 185, ~

Price

Essays on Wheat, by Prof. A H. R Buller. Pp. xv--339,
(New York : The Maemilkan Co.; London : Macmillan & Co.,
Ltd)) Price 2:50 dollars,

Tue following publications lave been Issued by the Imperial

Department of Agriculture i India simee our Tust issue

1

9

&

A Note on the Treatment of SBuyra - Camels by Intravenous
Injections of Tartar Emetie, by H. Eo Cross, MRCVS,
D. V. H, ARe (Bulletin No. 95.)  Price, As. 2,

Motor Tractors at Lincoln Trials Neptember, 1919, Tree.






PUBLICATIONS OF THE IMPERIATL DEPART-
MENT OF AGRICULIURR IN INDIA

TC BE HAD FRoy
THe OFFICE OF THE AGRICULTURAL ADVISER 1o THE GOVERNMENT OF INDL4, Py, Br
and from the following Agents — T AR,

() THACKER, SPINK & CO., Carcorry, (T THACKRR ¢ CO., L, Bosrrgy
W. NEWMAN & CO., Carcurrs, 8) SUNDER PANDURAN(;’ Bo‘us;\-.

(3) Rar M. C. SARKAR BAHADUR & 9 Rar - GULAB‘ Sm(;AH. .

SONS, Carcurra. SONS, Lanoxg,

#) HIGGINBOTHAMS, LTD,, MaDnRas, (10} MANAGER, EDUUATION,\L BOOK

() THOMPSON & CO., MabRas, DEPOT, Nioppp,

) D. B. TARAPOREVALA, SONS &

CO., BoMBAY.

@

A complete list of the publicationg of the Impepia) Department of
-Agriculture in India can pe obtained op application from the

Agricultural Adviser to the Government of India, Pyga, Bihar, or
from any of the above-mentioneq Agentg,

These publications are :—

1. The Agricultwrai me‘n_ul of India, A Journa| dealing with subjects
agricultural economics, fleld and garden crops, economic planty apgd fruits,
methods of eultivatm_n. urigation, climatie conditions, ingget pests, f
co-operative credit, agricultoral cattle, fam, implements, ‘anq other agricoltural mattepg
in India. Tlustrations, including coloured plates, form 3
It is edited by the Agricaltural Adviser to the Government of India, and is jgsned once
every two months or six times a year. Annual Subsnrz‘prinn, Rs. 6 or 9y, 6d., inclading
postage. - Single copy, R. 1-8 or 25, o
Scientific Reports of the Agricaltural Research Instimte,
the Imperial Cotton Specialist),
. Annual Report on the Progress of Agriculturg in In
. Proceedings of the Board of Agriculture in India,
. Proceedings of Sectional Moeetings of the Board of Agriculture,
Memoirs of the Imperial Department of Agriculture 1y India :

(a) Botanical Series.

{b) Chemical Series,

(e) Entomologica) Series.

(d) Bartericlogical Series,

(e} Veterinary Series,

1. Bulletins jssued by the Agricultural Research Institute, P
8. Books,

connected with
soils, manures,

©

Pusa (including the Report of

tia.

- RN

usa,

The following are the publications of the last (o vears

- Report of the Imperial Cotton Spacialist), for the year 1917-18, Price, R, 1.4
Scientitic Reports of the Agricultural Research Instituts, Pusa (including the Keport of the
Imperial Cotton Specialist), for the year 191819, Price, R. 1.4 gr 5,
°Prt on the Progress of Agriculture in India for r <18 Price, R, 1.8 or 25, 34,
bort on the Progress of Agriculture in India for the year 1918:19, Priee, R, 1.8 or 2. 3d,
foceedings of the Board of Agricelture in Indis, held at Pusa on the Jgt December, 1919, ang
fono.“"“g days (with Appeudices), Price, Az, 12 or 15, 34,
Toteedingy of the Second Meeting of Mycological Workers in India, held at Puaa on the
“th Februgry, 1919, and following days,” Price, As. 11 o Is,
focedings of e First Meeting of Agricultural Chemists and Bacterialogists, held at Pusa
on 24th February, 1919, and the following dags, Price, R 1 or ls, 6.

Scientific Roports of the Aéricultural Research Iustitute and College, Pusy, (ineluding the
i or 2s,



AQRICULTURAL PU BLIGATIONS—(Concld.)

Proceedings of the First Mosting of Veterinary Officers in India, held at Lahors oy
94th March, 1919, and following days (with Appendices). Price, As. 8 or 9d. # the

Proceedin)gs of the Third Entomological Meeting, held at Pusa in February, 1919, (1, g
press, « the

MEMOIRS OF THE DEPARTMENT OF AGRICULTURE IN INDIA

BOTANICAL SERIES

Vol. IX, No. IV. Studies in Indian Sugarcanes, No. 3. The Classification of Indian
with special reference to the Saretha and Sunnabile Groaps, by (fmeu
BARBER, §¢.D, Price, R. 2.4 or 34 » oy GoA,
Vol. IX, No. V. Phytophthora Meadii n. sp. on Hevea brasiliensis, by W. McRuag y
B.SC., F.L.8. Price, R. 1-4 or 2s. 2L,
Vol. X, No. I. TheRice Worm {Tylenchus angustus) and its Control, by K. J. Bt
M.B., F.L8. Price, R. -4 or2s. “
vol. X, No. TI. Studies in Indian Sugarcanes, No. 4. Tillering or Underground Branch
ing, by C. A. BARBER, C.LE., 8., P.L 8. Price, R. 4-4or Ta, -
Vol. X, No. lL Studies in Indian Sugaccanes, No. 5. On testing the suitability of sugar-
eans varieties for different localities, by a system of measnrewents
Periodicity in the growih of the sugarcane, by C. A. BARBER, «:lg‘
se.p., F.L8. Price, R 1-120r 3s. T
Vol. X, No. 1V. A Pythium Disease of Ginger, Tobacco and Papaya, by L. S. Subrama.
niam., Price, R. 1.8 ov s, 6. R
vel. X, No. V. Studies in the Pollination of Indian Crops, 1, by A. HOWARD, GABKIDiLg
L. C. Howano, and ABDUR RAIMAN KHAN, Price, 1t 1-4 or s, fil,
Vol. X, No. VL «Kumpta ® Cotton and its Improvement, by G. L. Korrew, B, Ag
(In the press.) '
Vol. X1, No. 1. Some Aspects of the Indizo Industry in Bibar. Part I. The Wilt
Disease of Indigo. FPart IL. The factors underlying the seed produc
tion and growth of Java Indigo, by ALBERT HOWARD, C LE., M., and
GABRIFLLE L. . HOWARD, M.A., with the assistance of CHOWDHURY
RaMpHAN SINGH and MAULVI ApbUR RABMAN KHAN.  (In the préss,)
Vol. XI, No. IL Studies in Diseases of the Jute Plant. (1} Diplodia Corchori, Syd., by
F. J. F. SEaW, D.8¢., ARCS, F.L.S, (Inthe press.) ’

CHEMICAL SERIES

Vol. V, No. Il *Heart Damage” in Baled Jute, by R. S, FINLOW, B8c., F.1C, F.C5 Frice.
R. 1or1s. 6d.

Vol. v, No. IIL Experiments on the Improvement of the Date Palm Sugar Industryin
Bengal, by HAROLD B. ANNETT, B.8¢., F.1.C, ; GOSTA BEHART PAL, Mse:
and INDU BHUSHAN CHATTERJLE, L.ig. Price, R.lorls 28

Vol. V, No. IV. Cholam (4. Sorghum)as a Substitute for Barley in Malting Operations, by
B. ViswasaTh, T. LaRsHMANA Row, R.A., and P. A RAGRUXNATIA
SWAMI AYYANGAR, Dip. Ag. Price, Ag. 120r 13,

Vol. V, No. V. The Phosphate Requirements of some Lower Burma Paddy Soi
F. J. WARTH, M.8C,, B.SC., and Mauang Po Shin, Price, R. 1 2cra

Vol. V, No. VI Absorption of Lime by Soils, by ¥. J, WARTH, M.SC.. B.5¢., and MATSE
Po Saw. Price, R. 1.2 or pra

Vol. V, Nos. VI1 & VHL The Gases of Swamp Rice Soils, V.—-A Methane- vidizing
Racterium from Rice Soils, by P. AL Subrabmanya Ayyar, A an
The Gases of Swamp Rice Soils, YI—Carhen Dioxide and Hydrogenit
relation to Rice Soils, by W. H. Harrigon, b 8. (In the press.d

Vol. V, No. IX. The Retention of Soluble Phosphates io Caleareons and Non-calvareous
Soils, by W. H. Harrison, D.sc, and Surendra Lal Das, M=t Unth

press.

by

ENTOMOLOGICAL SERIES

vol. V. No. V. The Rice Leaf-hoppers (Nepholellic Hipunclatns, Fabr. and Nephotellir
apicalis, Motsch.), by . 8, Miska, B.a. {Tnthe press.y Eft

Yol. V, No. VL Lantana Insects in India. Being the Repmt of an Inyuiry mm‘tl}i o
ciency of Indigenous Insect Pests as & Check on_the SPIEC?

Tantana in India, by Rao SaHIs Y. RAMACHANDRA Ra0. A BB

Prics, R, 24 or 4s. 6. —

Vol. V1. Life-histories of Indian lInsects: Microlepidoptera, by T, BAL\B]" e
FLETCHER, RN, F.L8, F.BS, .28, [mperial Entomelogirt: !

pross.)



ENTOMOLOGICAL SERIES—(Concld.)

vol. YL No. 1. Pterophoride.

vl VL No. V. Heliozelidi, Heliodinide, Gi

,  IL Carposinide, Phalonidz, Tortriciade o
Vol UF o 111, Galechiada. rieiad and Bucosmida.

yoi VI No. 1V. Cosmopterygidz, (Beophoridie, Physoptilide, Xy

and Orneodidm, loryetide, Stenomidic

meutid ypbipterygide, Blastobasidie and Hypono-
vi, No. VL Gracillariadz.

T No. VIL Epermeniadz, Plutellidie and Lyonetiadw.
o V4 No. VUL Tineidwe and’ Nepliculida. e

yo VI, No. IX. Appendix.

ol Vﬂ,, Nos. 1& 2. New Indian Gali Midges (Diptera),

of New York, U. 8. 4., by E. P. Firr, State Rntomolociss

) and Descripti inocyphi
from Shittong, by MaJor F. C. FR.\SER‘? r.é\?.x?f I:-icri}jmc%"p‘;:-ng '3&”

BACTERIOLOGICAL SERIES

ye. I, No, VIIL Pebrine in Tadia, by C. M. HUTCHINSON, ks, (Zn ths press.)
vol. I,No. IX. Studies on the Root Nodule Organism of the Leguminous P|

N, V. JOSHI, M.S¢., B.., L AZ. (IR the press.) ants, by

VETERINARY SERIES

Yol, 111, Ne, I. The Vitality of the Rinderpast Virns ontside th.

8 Anima
Nataral Conditions, by A. W, SEILSTON, M.R.¢. v.5, nimal Body under

h . Price, As. 12 0
Vol I, No, I The Virulence of Tubercls Bacilli isolated from Roving Lesion: i:xzfnl\d]i:,

by A. L. SHEATHER, B.SC., \LR.C.V.S,  {Jn the press.)

Vol 111, No,  IIL  Bovine Lymphangitis, by A. L. SHEATHER, BSc,, M.RU VS (In the

press.)

SBULLETINS ISSUED BY THE AURICULTURAL RESEARCH

No. 8L,

No. 82,
Yo, 83

No, 8t

No. 8,
No. 86

No. §7.
No, 88,
No. 89,
Ko, %0,
Fo. 01,
¥o, 92,
No, 93.

INSTITUTE, PUSA

The Value of Phosphatic Manures in India and the Possibility of theip
turs on & Larger Scale. Being evidence submitted to the {)ommiggéle 3522,“5&
to discuss this question (Sudbject 1X) at the Meeting of the Board of Agriculture
Poona, 1917. Edited, with an lntroduction, by W. A& Duvis, Bse., st
Price, As. 4 or 5d. -

The Improvement of the Indigenous Methods of Gur and Sugar making in the United
Provincey, by WILLIAM HULME and R, P. S4NGHIL,  Price, As, 8 or Ya,

Progress of the Sugarcane Industry in India during the Years 1916 and 1817, Being
Notes submitted to the Meeting of the Board of Agricalture in India, Poona, 19]7,
Bdited, with an Introduction, by C. A, BaRsEks, C.LE, se.D, BLS. Price, As. §
or 6d.

The Best Means of Rapidly Increasing the Outturns of Food Crops by Methods
within the Power of the Agricultnral Department. Being Notes submitted to the
Meeting of the Board of Agriculture in India, Poona, 1917, Edited, with an
Intreduction, by J. MACKENNA, CLE, L¢3, Price, As. §ordd.

Soil Drainage, by R. G. ALLaN, M.a. Price, As, 4 ordd,

A New Nematode causing Parasitic Gastritis in Calves, by A, L. SHEATHER, B.sc.,
.B.C.V.8, Price, As, $or

A Contribution to our Knowledge of South Indian Coceide, by T. V, RAMAEKRISHNA
AYYAR, B.A., F.ES., F.2.5. Price, As. 1 or 15 6d.

Cawnpore-American Cotton: An Account of Experiments in its Improvement by
Pure Line Selection and of Field Trials, 1913-1917, by B. C. BURT, Bsc.. and
NizaMubpIn 1Ja1pER. Price, As, 10 or ls

Second Hundred Notes on Indian Insects  Price, R 1.4 or 26,

A Malarial Parasite in the Blood of a Buffalo, by A, L. SHEATHER, B.sc., MEK.CVS,
Price, As. 8 or 7d.

Notes on Practical Salt Land Reclamation, hy G. S, HENDERSON, N.D.A,, N.D.D
Price, As. 6.

Syngamus laryngeus in Cattle and Butfaloes in India, by & LesLIE SREATHER, B.SC,,
M.R.C. V.8, and A, W, SHILSTON, M.R.C.V.8, Price, A, 6,

The Ol‘a;lgh: The Trial of Stocks at Peshawar, by . ROBERTSON BROWN. (Inthe
preas.




BULLETINS ISSUED BY THE AGRICULTURAL RESEARCH
INSTITUTE, PUSA—(Concld.)

No. 94, A Preliminary Note on the Behaviour in North India of the first bateh of Sugar,
Seedlings raised at the Sugarcane-breeding Station, Coimbatore, by “%‘,@ne
I}[“KAT‘;“?J‘AN' B.A. Pfrige, As. 8. b ! [

No. 95. A Note on the Treatment of Surra in Camels hy Intravenous Injections of
Emetic, by H, B. CROSS, M.LLC.VS., D.V.IL, A.Sc.  Drice, As, 2 o008 Of Tarty,

No. 96. The Course that Surra runs in Camels when Naturally contracted and when Auig.
ally Inoculated, by H. E. Cxross, M,R.C.V.8, D.V.H., A.S¢. (In the press) Atifie].

No. 97. The Course that Camel Surra runs in Ponies, Buffaloes and other Animg),

H. E. CrOSS, M.-RC.V.S,, D.V.H, Asc. (In the press) Als, by

No. 98. Ustilago Cramerie, Kaern, on Setarig italica, by 8. SUNDERARAMAN. (In g, rress)

INDIGO PUBLICATIONS

No. 1. A Study of the Tndigo Soils of Bihar. The Urgent Necessity for I i

phate Manuring it Crops are to be Maintained, byyW. Afnmﬁ’f‘\“r‘,e PY{Os-

A.C.GI.)I. Price, 3 1154 or Qx.P S, Bsc,,
No. Present Position and Future Prospecta of the Natural Indigo Ind N

DAVIS, Bic. 6.0l Price, As 10 or le £0 Todustry, by w, 4,
No.3. The Loss of Indigo cans y Bad Settling and the means of gbyigt; ,

The use of Dhak Gum—its Effect on Yield and Quality, by W. A, E:?lnf this,

A.C.0.I. Price, As. 4 or ‘5d. % e,
No. 4. The Future Progpects of the Natural Indigo Industry : The Effect of

phate Manuring on the Yield and Quality of the Indigo Plant, bcy ?V. SA”p%ph,o“‘

B.S¢., A.(';.Gl.vll. Pr(;'ce. As. $or 5d.[ 3 + DAVIE,
No. 5 An Improve, ethod of preparing Indiean from Indigo-yielding Plant.

M. AMIN, B.A. Price, As. 2 or 3d. y # Flants, by Buiua
No. 6. The Effect of Manuring with Superphosphate and Sannai on the Yield of Craps g

Indigo Planters'’ Estates in Bihar—especially of Rabi Crops in the Season 191#5"

1919, by W, A, DAVIS,I:a.s(c;’.. A.c.6.1. Price, As. 6. g
No. 7. The Conditions affeeting the Quality of the Java Indigo Plant (Leaf yiold i

of the leaf in indigotin), by W. A, DavIs, Bse., A-C.61. (In the p’,,mt)a“d“m“m

12

BOOKS

“Indian Tnsect Pests,” by H. MAXWELL-LEFROY, M.a,, R.E8., F2.8. Prics, R, 1§ o3
(Vut of print.)

“ Indian Insect Life,” by H. MAXWELL-LEFROY, M.a., F.EB, F.2.8.; and F. M. Howrer
B.£. 786 pp. Price, Ra. 20 or 30s. (Out of print,) !

“Wheat in India,” by ALBERT HOWARD, M.A., AR.CS8., FL&; and GARRIRLIR [, (.
Howanrn, M., %8 pp. Price, Ra. 5 or 71. 6d,

** A Description of the Imperial Bacteriological Laboratory, Muktesar: Its Work and
Products,” by Major 4. ). E. HOLM®R, M.4., D.8c.. M.R.C.V.8, Price, As. 8 or 44,

 Agricalture in India,” by JAMES MACKENNA, M.A., 1.0.5,  Price, As. 4 or id,

“Some Diseases of Cattle in India, A Handbook for Stock-owners.” Price, As. § or %,

*Tha Importance of Bacterial Action in Indigo Manufacture,” by C. M. HUTCHINSON, B
Price, As. 2 or 3d.

“ Report of the Proceedings of the Second Entomological Moeting, held at Pusa - the

Py

5th-12th February, 1917, Price, Rs. 3.

Report of the Indian Cetton Committee. Vol. I, Report; Vol. If, Maps and Plans, Price
R. 1 per volume, (Superintendent: Government Printing, India, Calcutta.)






