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My=elf when young did eagerly frequent
Doctor and Saint and heard great Argument
About it and about : but evermore

Came out by the same Door as in T went,

Ix perusing the voluminous literature which has arisen on
subjects educational, the quotation which heads this paper comes
somewhat forcibly to the mind. T am not ohlivious to the retort
that this statement obviously raises, namely. why then add to that
volume ? T have failed to find an answer which satisfies myself.
and am fain to admit that it is probably of the same tenor as that
to the riddle of our childhood—the riddle T do not remember, hut the
amswor was to the eflect that the other donkey did so too.  There
are certain thoughts, Lowever —perhaps more suitably termed
criticisms—which so constantly arise in such perusals that I am
tempted to assume the rdle of the other donkey and commence with a
few general observations which will lead on to the more special

" subject of agricultural education.

In all educational institutions we have two factors—the pupil
and the teacher; the former, owing to the system of teaching in
classes, a multiple, the latter a single, intelligence. This condition
t00 often offers the mental equivalent of a hoat’s crew. In training
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a crew for a race the coach has to think of the crewas a whole anl
attempt tn raise the average physical fitness to the highe’ voint o,
the day of the race. For this purpose certain members will be ove -
trained or ““ stale,” others under-trained. The system of training,
consisting as it does, or did in my own college days, of combine
exercise in the boat, and individual exercise, known technically as
swinging, affords a certain amount of latitude in adapting this syster:
to the individual capacities of the oarsmen. Add to this the fac
that the rowing age is an age of discretion where the oarsman i.
capable of interpreting his own feelings and expressing them t.
the coach, and it hecomes clear that the training for a race is a
system interpreted by a coach, or teacher, who is aided and checke
by the intelligences of the individual members of his crew. The
similarity of the conditions of the teacher with his class, to those of
the coach with his crew, is sufficiently near to nmiask the essential
and great differences, and this similarity is emphasized by the
examination svstem which fixes a culminating point for the edu-
cation. *For, just as the crew is judged by the result of the race,
and as the coach attempts to have his erew in the pink of condition
on the dav the race is rowed, so the teacher attempts to have hi
class 30 mentally equipped on the day of the examination that ii
will show the best advantage. To do this he, too, adopts a systen
and, to the extent that the class system, by whick the pupils are
distributed to him. and the examination system, by which he and
lis pupils are judged, become standardized, that system als
becomes standardized and impersonal.

The force of the comparison, however, lies not so much in the
points of similarity as in the differences, and this aspect will repav
a brief consideration. The crew is judged by its combined effort
which is the resultant of the individual efficiencies of the members
of the ccew. In the case of the examination, on the other hand.
there is no combined effort—the individual efficiencies are nor
interdependent—and the teacher will be judged differently according
as major stess is laid on the average number of passes or on the
standard attained by the most intelligent pupils. This differen-e
may be expressed in another way. While the judge at the winning
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post of the hoat race has no personal influence on the result of the
race ap’. through it, on the coach and the system of training, the
judge in the examination, in other words, the examiner, according
as he frames his questions and considers the answers to test the
general standard of the class or to pick out the best pupils, will Lave
a material influence on the teacher and his svstem of teaching.
Of the former type, the examinations, as conducted in this country,
are perhaps the most typical examples, while, of the latter, the
scholarship examinations, as conducted at the older English universi-
ties, afford a good illustration. The former appear to be the sounder
in that it will aim at the maintenance of an average standard of the
combined teaching, within the understanding of all the students,
about which individual excreises, adapted to the individual intelli-
gences, can be built. The latter type of examination forces the
standard of the combined teaching to the level of the highest
intelligence—too far above the level of the weaker intellects for
any system of individual exercise to be of value.

Again, T have stated the members of the crew have reached an
age of diseretion. They are in a position to judge by their feelings
their physical fitness ; they can convey those feelings to the coach
who can modify the individual training accordingly. The pupil
is in no such enviable position. e isnot a judge ol his own mental
condition and the teacher is, thus, to this extent at a disadvantage,
when compared with the coach, that he has to interpret his
instruction in terms, not of his own intelligence, but of that of his
pupils. This to my mind is a point rarely realized and realized
with the utmost difficulty. Again and again [ have listened to
reasoned and logical arguments on courses of instruction the reason
and logic of which, however, appeals to the adult mind, and
I have found 1t impossible to avoid wondering, as I listened,
whether the speaker had not assumed in his pupils a min 'l as logical
and as accustomed to reasoning as his own.  The danger is, in fact,
very real that, in evolving a system which is reascned and logical,
the teacher is evolving one which, by that very fact that it is reasoned
and logical, will appeal to the adult and not the pupil mind. He has,
in fact, failed in one of the main functions of a teacher, and he
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lacks the capacity of projecting himself into the position of the
pupil.

There is yet a third dificrence in the comparison I have drawn.
The couach’s efforts are concentrated on the race and on turning
out his crew on the day in & condition as near physical perfection
as possible. Tt is no concern of his if, on the evening after the race,
the stroke dines not wiselv but too well, and is laterarrested for
ohstructing the police ; nor does he care if another member of the
crew spends the rest of the day smolking till he hecomes iil. The
teacher is in a totally different position with his pupil. He does
not, or should not, lose interest in his pupil on the day the examina-
tion result is published, though this is perhaps too frequently the
case. .\ teacher who does this is not worthy of the post, and it is only
necessary to consider one of the ohjects of education, and that is, to
render the individual a useful citizen, to make this clear,
Edueation has missed one of its main functions if it will not
prevent the man who successfully passes the final examination from
developing into a piek-pocket. ,

By the above comparison | have attempted to bring into
prominence one aspeet of the educational problem, and one which
ix frequently overlooked, namely, the insignificance of the system
compared with the individual. My statement that this aspect
is overlooked may be ecalled in question. and it is true that
recognition ¢ frequently accorded to the point. T cannot help
thinking, on the other hand. that, in this country, as in others, iv
the distribution of educational finance and in the grants lavished
hy Government for educational development, which are Targely
earmarked as non-recurring and are devoted to the ercetion of new
school buildings, too much attention is given to the numbers of
schools  teaching a standard curriewlum, and too little to that
mprovement of the pay and prospects of the teachers which
alone will attract a hetter class to the profession and thus remove
the necessity for that rigid standardization which stultifies the
individual initiative -so essential to real education—of the teacher.

The above considerations are of general application ; that is.
they apply to the educational problems of any country, but from
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this point my argument proceeds along two lines, and deals more
particularly with the problem as 1t appears in this country. The
first of these deals with the type of education, as influenced by the
conditions of the country, the second with the limitations intposed
by the system of educational finance,

One of the functions of education has been already stated,
nantely, to render the individual a uscful citizen. That may be a
highly materialistic aspect, but the madern world Is muaterialistic.
and a country, if it is not to be lelt behind i the international
race, must be materialistic. 1t < difficnlt, if not impossible, to
find a brief definition which will cover each and every function of
education, and the above will. perhaps, serve as well as any for a
starting point. Now it is obvious that the world would not be a
satisfactory place to Iive in, il everyone were educated to the clerical
profession.  The elerk s a useful person. hut once the number
exceeds that necessary to carry on the essential elevieal work, there
must be a number of persons who are failing to fulfil that funetion.
ft may be that there is here o confusion hetween edueation and
training, but [ think not, though [ admit the line of demareation
hetween the two is not veadily drawn.  Edueation then, consideved
fronr u national aspect. must be diverse, and, in its practical aspect,
eomsists in placing belore the youth ol the country the essentials for
the developnient of the mind in a forn which will leave the individual
in a condition in which he will yender wsclul serviee ax a citizen.
Informer times the guiding factor in the choice of a profession wax
mainly parventage, the son following the trade of the father, and
this is still very largely the case, especially in more hackward
countiies,

But modern thonght —the result of compulsory educa-
tion—Iis increasingly in favowr of equality of chance, irrespective of
birth., Within wide limits, therefore, the diversity of education
should be so disposed as to place within reach of each Individual
a form of edueation suited to his probable future life. A more
detailed consideration of the tre meaning of this statement is
desirable, since it is here, I think, that the fallacy contained in the
modern claim for equality of chance, and in the various economic
doctrines arising therefrom, is most readily exposed.
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In the various professions by which the individual earns a liveli-
hood, the labour expended is rewarded in very different measure
in the apportionment of worldly goods, and, with the materialistic
aspect of modern life, the professions tend to be judged by this
standard and to be desirvable in proportion to the measure of these
goods received. Equality of chance in practice, therefore, implies a
claim on the part of every individual to-an education fitting him
for the most lucrative profession. Now it is perfectly clear that
the world would not be a fit place to live inif every individual were
educated for the legal profession. Food and the thousand necessi-
ties of modern life have to be produced by human labour, and for
that labour the eduecation I have taken, as example, is unsuited.
Equality of chance, therefore, is not obtainable by the provision of an
education qualifying for the most lucrative fields of employment,
The ulternative, the equalizing ol the reward, while perhaps not
theoretically unsound, is practically unattainable. It Is only
necessary to attenipt to picture the economic condition of a country
in which the farmi labourer receives, say, Rs. 1,000 per mensem,*
to understand how far we are from obtaining equality of chance by
this means. The fact is, such equality is an ideal, probably
undesirable and, certainly, practically unobtainable. Labour of
the hrain always has been, and will continue to be, more liberally
rewarded than labour ol the hands, though change may oceur in
the degree of divergence. Hquality of chanee is, thus, a fallacy ;
nevertheless the idea has an underlying basis of truth. That truth
is, 1 think, this. While, for the majority, it is desirable that an
education shall be provided which will fit them to fill the station
they are most likely to oceupy in life, namely, that into which they
are born, modern thought demands, and nghtly demands, that
the individual should not be bound by the accident of birth., Far
from this meaning that each individual has a claim to the highest
form of education, it implies that a ladder should exist by which
individuals in any particular station can ascend, if so fitted, to a

* The same condition will he reached by assuming the High Court Judge to be paid
Rs. 7 per mensem, the essential fact being the relation between cost of production and
purchasing capacity—that is, relative, and not absolute, values.
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higher one. Advancement is, thus, not an inherent nght, but
the reward of merit. One error running through educational
discussions and educational schemes is the misplacement of these two
objects of education—the conversion of the ladder provided for the
gifted to a broad staircase for the mediocre. The effect of this
error is to be seen in most countries, but in none, perhaps, more so
than in this. The average individual is led to expect, regardless
of economic laws, an education fitting him for a station into
which he was not born and, in after life, a remunerative field m
that station. The Inevitable result is disillusion and discontent,
the source of half the social unrest in this and most advancing
countries.

T think we have now reached a stage in the argument which
will enable us to provide a truer view of educational aim. It ix
that the main, and major, educational object should be to provide
an edncation which will leave the individual a useful eitizen n the
sphere in which he was born. The educational ideal. contained in
the above, is to inculeate in each individual that habit which is
Iriefly and succinetly given in the catechismal saving. “to learn
and labour truly to get my own living and to do my duly in that
stage of life into which it shall please tGod to call me™ It may
be argued that that attitude is incompatible with ambition, the
desire to ascend, but I think not, That desire may exist alongside
the ready acceptance of the fact of fallme.  But while 1 Insist that
this ideal should form the main ohject of edneational poliey. T am
equally certain that that object will only be completed by the
provision of what has been termed a ladder, but a ladder so hedged
about that only those suitably equipped may ascend.

If the arguments adduced are sound, it follows that in any
country the type of education most commonly found, should be

* “Tg do your work honestly, to die when your time comes and go hence with as clean a
breast as'may be—may these be all yours and ours by God’s will.  Let us be content with our
status, telling the truth as far as may be, filling uot & very lofty but a manly and honourable
part.”

In turning over the pages of Thackeray’s » Essays and Reviews ™ during an idle half
hour I have, sinee this article went to the press, chanced to light on the passage slove quoted,
It is one which would be hard (o equal as » definition of the educational ideal.
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adapted to fit individuals for the occcupation most commonly
practised, and it is only necessary to glance at the figures to appre-
ciate how far education in this eountry is from the ideal I have
outlined.

In the United Provinces * two-thirds of the population are
supported by agriculture, and there 1s no single occupation which
supports one-tenth of this number of people.” In actual figures
these are divisible into the following main classes :~-

Zemindars, non-cultivating 500,000
" cultivating .., 8,000,000
Tenants with some occupancy nghts .. 10,500,000
" . 1o occupancy vights ... e 10,250,000
Sub-tenants ... 2,000,000
Labourers ... 4,500,000
TOTAL .. 80,750,000

While (he latter twe roughly constitute a class whose standard
of Tiving is sueh that the children have to begin to take a share i
the Family Labours at s very earlv age, and for whonw therefore,
the simplest prinary edueation is all that can be provided, a very
large proportion of the remainder oceupy a position, such that the
children are not compelled to eama livelihood till the age of 17 or
even later, and for whom it is desirable, hoth on individual and
comnunustic grounds, to provide an education fulfilling the con-
ditions [ have laid down. T have said on individual and conmu-
nistic grounds individual, because the world's progress is aftecting
agriculture equally with other occupations, and that man will suceeed
hest who most clearly appreciates this progress and most, quickly
profits by new markets opened to him ; communistic, because
sound development ol & community is only obtained by equality
in the rate of educational progress of its several component parts,
the unsoundest form of development being that where a small
minority progresses while the hulk of the population stagnates.

There is thus a large community, probably larger than any
other single community of the provinge, in a position to benefit by a
suitable form of agricultural education. This state may be compared
with the educational facilities provided, and in doing so care must be
taken to distinguish Letween teaching agriculture, and education
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fitting the student to return to the land. The point need hardly
be laboured ; the literary nature of the mass of the secondary edu-
cation, unfitting the student for practical work of any nature ; the
loeation of the schools in wban suwrroundings, aceustoming the
student to a social life he cannot obtain at his home and replacing the
healthy out-door life of the individual by the artificial sports of
the play-ground—of which. though a true admirer, T recognize the
limitations which include a dependence on companions for the
supply of his physical recreations--are too well known to require
turther development. It is true attempts have heen made to
introduce agriculture into the school curriculum.  These, however,
come to grief from failure to distinguish between teaching
agriculture and supplying an edueation suiting the pupil to return to
the land. It is not realized that the student truly from an agi-
cultural stock knows a great deal about practical agriculture, usually
a good deal more than the master provided under such conditions
to teach it, and such attempts as have been made hitherto to rectity
the edueational deficiencies indicated have failed from this cause.
On the first Tine of wmy argument, therefore. we have arrived
at the conelusion that the present educational system totally fails
to satisfy the needs of the largest single element. if not the major
portion, of the commmnity. It 1s true there is an agrienltural
college, but that is a coping stone without the underlying structure.
Moreover, the position of a college will he more elearly understood
when the second line of argument has heen developed.
Educational eflort. like every form of endeavour, js limited hy
financial considerations® The necessary funds  are obtained in
a variety of ways. [nomany cases, as in the older universities
and public schools of Fugland, the funds arise from  endowments,
a svstem well illustrated by the munificent gifts which have been
made for education in the United States. In others, of which
the primary cducational institutions of England and alarge pro-
portion of those of this country are examples, the funds ave provided
by Government. In the former case the trustees are the sole arbiters
in any question as to the disposal of the available funds, and the
primary consideration is the degree % which the founders’ terms
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are complied with. Tn these cases, there is no question of a financial
return, the trust is complete with the fulfilment of the conditions
imposed. Where, however, the funds are provided by Government
the position is different. Government is merely in the position of
trustee for the country, and it is its duty to see that the country
receives the fullest measure of return for the expenditure involved.
1t is no part of my argument to justify the expenditure of public
funds on education, that is generally admitted; my concern is
with the measure of the return received, with relative, rather than
with absolute, values. There can be little doubt of the relative
value of the two classes of education ; that which, on the average,
fits a man for full development in that station in which he lives
and has his being, and that which compels him to seek, among
fresh fields and pastures new to him, his means of livelihood. The
former is a process of gradual evolution of the individual, which
allows for development owing to the gradual interaction hetween
the individual and his swroundings ; the latter partakes of the
nature of thrusting hot glass into cold water, a process ending
usually in the destruction of the glass vessel.

The true error in the educational system of this country, as
I conceive it, lies in the fact that it has hitherto developed along
lines which render it unsuited for the largest single element, it not
for the major portion, of the population. This is no complaint
that the educational facilities are excessive, hut it is a very definite
statement that the fullest measure is not being obtained for the
funds expended. This 1s not merely based on negative considera-
tions implying merely a waste of funds, such would be the case if
the schools and colleges were filled by the sons of the clerical and
learned professions ; it implies more than this, the expenditure of
funds on directions actively harmful ; for, by failing to provide
an education fitting the son of the landholder to remain on the
land, the system drives such persons into a line of life for which
they are unfitted, and in entering which they become as the hot
glass to cold water. What is needed, and urgently needed, i
the development of a form of education which will leave the average
country youth fitted for life in the swroundings in which he i
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born ; there is ample scope in such surroundings for the educated
mind to find full and useful employment and to fulfil the réle of a
useful eitizen which we have laid down to be one of the main
functions of education.

It is open to argument that I am here labouring to prove a
point, the importance of which is already sufficiently recognized. .
In part that is true; the reeent conferences on agricultural
education, the first held two years ago at Pusa, and the second last
year at Simla, indicate this. The “memorandum showing what has
been or is being done to impart agricultural education to the sons of
cultivators,” published in connection with the report of .the last
conference, however, shows what a relatively small amount of
effort has been devoted to this aspect of education, Nor Is my
main object to supply this proof. 1 am tempted to think the
difficulty has lain not so much in the recognition of the fact as in the
recognition of what constitutes a suitable form of education. The
arguments I have hitherto adduced may incidentally prove this
point, but that proof is only incidental. Their main advantage
lies in the fact that they provide a point of view which will, T think,
Lelp to point a way to a solution of some at least of the practical
difficulties involved.

I have tried to show that, at least where the funds are
provided from public sources, there 18 a very definite financial
limitation to the method of disposal. This will become clearer on
considering a concrete case. The Cawnpore Agricultural College
has a four years’ diploma course limited to 25 students per year, or
a total of 100 students in residence. The college budget is Rs. 43,600,
but this is clearly an under-charge, as it excludes all charges on the
botanical and chemical sides, which are budgetted jointly with
research, and it is merely the recurring charge without allowance for
interest on capital charges or depreciation on building accounts. It is
probable a figure of three-fourths of a lakh is not an over-estimate—
that is, a cost of Rs. 750 per annum per student. The question is,
under what circumstances is the expenditure of this sum of public
money justified ? 1t is always difficult to argue with any degree of
conviction as to the justification of expenditure where the return is,
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as in this case, indirect. The subject is, therefore, best approached
from a different aspect, and there are two such. The first is to
discover the circumstances under which that return will be a
maximum, and the second to consider the class of applicant now
seeking admission,

The justification of the Agrienltural Department must be found,
in like manner, in the improvement of the economie conditions
of the country, and no doubt the expenditure on the college is
justified to some extent by the necessity of training members for
that department, That. however, is a minor matter, two only,
ot of the 25 students annually admitted, being admitted to the
service. Were that the only object of the college, it would appear
possible to find & more cconomical method of recruitment.  The
truth is that the ultimate justification must be found i the future
career of the 23 remaining students. ’

Now. considered in o« relative aspect. it cannot be doubted
that a =ingle zemindar, possessor of several villages, who takes «
personal interest in hix estate and who s progressive, by reason of
Hheral education such as the college is now ina position to give, i
potentially a far greater asset to the country than the small zemindar
or fenant caltivating a few bighas,  In the former case the gam
is not limited to the actual money value of the bettercrops produced.
and of the extra gain due to better husiness methods, great though
this mav he. s property forus a practical  demonstration which
must have some mfluence on the surroundmg  conntryside. and
hie Inmself beecomes an wpaid propagandist of new methods. The
latter, on the confrarv. can do little more than grow hetter and
mote valuable erops, and he possesses little of that which we may
briefly sume up as influence. The eollege will he {illing its function
to the full, thevefore. only when the main source ol recruitment i
the zemindar elass, a class relatively small, perhaps, but numerically
large and potentially powerfal. Tt can hardly be doubted that
a college with students so recruited would be in a position to do
more to improve agriculture and the economic conditions of the
countryside, on which that Improvement so largely depends.
than one with students recruited from any other source. It is
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the condition in which the college will most fully justify its
existence,

That, at least, is the aim I have set before myself since I have
been in charge of the college at Cawnpore. Tt is, for many reasons,
an aim not immediately realizable. The larger landholders are
mostly non-resident and have more immediate interests. The
smaller ones are shy and [requently insufficiently educated. Kor
the present it is sufficient if a few only of this class come, and it
is a hopeful sign that this is the case.

The majority of applicants at the present time are, neverthe-
less, men merely seeking Giovernment appointment intermixed with
true agriculturists, petty zemindars or tenants. Frequently the
application is accompanied by an appeal for a stipend. With the
former T have no concern, they are not the type of student for
whom there is any opening. The latter, however, form the class
‘to which the department looks for its recruits and the admission
of a few is justified on this ground. The claim for a stipend 15 a
different matter, and as it is herve that the finuncial aspect receives
its clearest demonstration a short digression will not he amiss.

To any one who has had to deal with the selection of students
for admission to a college the frequency with which poverty, as u
ground for admission accompanied by financial assistance. Is ad-
vanced will be well known,  The fallacy of sucl a claim has. as {ar
as | am aware, never heen shown up it is certainly not generally
recognized. What applies for one applies to all. Were poverty
to constitute i one case a claim to admission to a college with
stipend, every vouth of suitable age would be justified i demanding
this concession, and the collegiate education would become the
standard the State 18 called upon to provide, The cost, placed af
Rs. 750 per anuum in the ease of the college, to the State i clearly
prohibitive, and those persons who advanee such a claim forget
that the merney to provide the education and stipends ultimately
comes from their own pockets. The fact is that stipends are only
justified in cases where poverty appears as a check to anability,
to the possessor of which a college course will open a useful and
profitable career,
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I have now attempted to define, by reference to the Cawnpor.
College, the legitimate function of such an institution. That func
tion is, to a certain extent, based on local conditions, and is not
therefore, necessarily identical with that of other colleges. The
same financial consideration, however, underlies all, and the colleg
aspect can never do more than touch on the fringe of the problen
reaching as it does only the numerically smallest class of person.
connected with theland. If the true function is performed, however.
the college will be the means of providing, in the departmenta:
district officers and in the progressive zemindar, two agencies of
effective agricultwral development. The speed of introduction of
improved methods is, however, a reciprocal process dependent not
only on the skill and energy of the instructor, but on the receptivity
of the instructed. While, therefore, the college is providing for the
former, the latter is in no way provided for. The form of education
provided is too expensive for the mass, it is moreover collegiate.”
What is here required is a cheap form of secondary education.
complete in itself and complete within the limits provided by the
age af, which the average boy leaves school. In the United Pro-
vinces the sole attempt hitherto to provide an education of this
type is in the vernacular two years’ course of the college. The
institution of this course and its location at the college is admittedly
a temporary arrangement and the course suffers from many dis
advantages. In the fisst place, the age of adnussion Is too high for a
true secondary school, being the same as for the four years’ diploma,
or collegiate, course. Secondly, in addition tosupplying a course
of instruction suited for the class which we are now considering.
it attempts to meet the needs of the members of that class which
I have shown the college should attract, but those members who
possess insufficient knowledge of English to take that course, two
aims which are incompatible. While, therefore, the course has not
heen without its uses, it fails in several directions to meet the needs
of the situation. In other provinces greatest progress in attempts

* Or should be. Owing to the weakness of the secondary cducation, the teaching ha-
to make up the deficiency end is largely secondary in character.
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to solve the problem has, perhaps, been made in the Bombay Presi-
dency where several vernacular agricultural schools are in existence.
The cost of each pupil is stated to be Rs. 180 per annum, grounds
which alone would place it beyond consideration for universal
adoption* The main problem, the provision of schools supplying
an education fitted to the needs of the mass of the agricultural
population and at a cost which makes possible their establishment
in numbers sufficient for the accommodation of the available pupils,
gtill awaits solution.

The primary object of such schools will be to raise the recep-
tivity of the younger generation of agriculturists and the method
of attainment must be through education under conditions which
retain the association with the land. This is a very different
proposition to the provision of vocational sehools, of which the main
function is to impart techuvical skill. In the latter, technical
instructionis the primary consideration, and theory is only taught in
so far as it bears on the particular trade. Tn the former, it is true,
subjects hearing on the voeation may, and do, form part of the
course, but the centre of gravity of the instruction is shifted. These
subjects are taught for their internal value as a means of education,
and the praetical application is left to he drawn by a process
of natural imbibition in the daily life. It is here, as I think, that
the efforts which have heen made to introduce agriculture into
the existing schools have failed.

Let us consider for a moment how an agricultural school of
this type would be organized. The courses of instruction are to be
educational and the students are to be introduced to an appreciation
of a standard of country life, something superior to the ordinary
village life they have known, by a process of familiarity. Although,
-therefore, not directly a part of the education, the conditions and
their arrangement will form as, if not a more important section of
the school organization than the purely educational section, in that
they will form an essential of all such institutions, while modification

* A boarding secondary school of the present type costs approximately Rs. 60 per
annum for each pupil.
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to suit the different grades of schools will be made in the educational
courses.

T will try and bring out the main features of such an organi-
zation by a description of such a school as T conceive it. Tt is to
offer a practical demonstration of village e under improved
conditions, under which the student will live and have his being
with a degree of intimacy that will render those conditions a normal
part of his existence. Now the essence of village life is the family,
living as a unit cultivating a certain area—greater or less according,
in part,‘ to the circunistances of the family, but, in part, also,
according to the locality, Thus the holdings in the east are, on the
average, much smaller than those in the west of the provinces, and
allowance will have to be made for such divergencies. The school
will now represent a village, the unit of communal life, composed of
families, the unit of private life. “Assuming a middle school with
a five years” course and the maximum age 17 or 18, the students of
the senior class will each represent the heads of the families which will
be made up of, roughly, one student fromt each vear, giving in all
five members o cach family. The school will have approximately
sufticient land to provide for each “fanily 7 of five students an area,
roughly, equal to the average holding of the locality, T this con-
munity the headmaster and his assistants will play the véle of the
zemindar and his agents. He will apportion the farm Jands among
the ™ families,” issuing yearlv Teases at reasonable vents. and the
*family 7 will then cultivate the Land under his divections, actually
performing the operations themselves.  The next vear a rearrange
ment of students i the * family ™ necessitated by the head leaving
and by the introduction of new admissions, combined with a redistri-
bution of leases, will give ample opportunity for arranging that
each student will obtain practical experience. during his period of
residence of cach of the crops cultivated.

Betore passing to the strictly educational aspect of the course,
we may consider this proposal insome further detail. T have said
the headmaster will play the réle of zemindar; he will, if the scheme
Is to attam its full development, have to play many parts.  As
zemindar, [ have stated, he will issue leases at reasonable rents.
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It is not proposed that these rents should necessarily be paid. The
headmaster should also organize the school as a co-operative society,
of which the individual heads of families are members and from
which the rent can be advanced. Reality can be given by the
payment of a nominal sum by each “head” for membership, but
the rent and most other transactions, being dues to the headmaster,
may be book entries merely. Produce would be similarly pooled
for disposal on co-operative principles and may even be used to
supply a co-operative store to supply the necessaries of life of the
students. If payment be actually made by each student or by
each ““ head, ”’ a nominal bonus may be given, otherwise the transac-
tions will, throughout, be nominal as regards cash values, but in all
respects should conform with veality. Thus, the amount shown
to the eredit of a “family ” for produce received should be based
on the actual sum for which the produce was disposed.

The above constitutes what I may term the environmental
aspect of the school ; the educational aspect may now be considered.
This is an aspect which, more than any other, suffers from the
danger of dogma, and, in the present case, it inno way differs from
the gencral problem as it appears in all educational institutions.
It is a problem to which each individual will offer'a different solution

. depending on his particular personal bent. Such solution as I
shall offer is, therefore, of necessity so coloured. Education as
found in this country fails in two directions—the first, practicality ;
the second, accuracy. With the former I have already dealt; the
whole organization of the environment is aimed at developing this
character. The latter must be developed in the class-room. For
this purposs the following subjects seem best fitted : mathematics,
associated with which may be book-keeping and accounts, and
elementary physics. With these subjects emphasized, the remainder
of the course will be composed of those subjects which form the
basis of the curriculum of the ordinary school, preference being given
to subjects which have some association with the life the students
lead. Care, however, must be taken to teach each as a balanced
subject without undue prominence given to their supposed practical
aspects. Among such subjects I should place English, geography,

2
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physiography and elementary studies of plant life. .In the aboye
course—and it is not desirable to go into greater detail at present—
my main objeet being to develop prineiples rather tha.n detailed
schemes, the only direct point of contact between the environmental
and educational sides of the school lies in the accounts, for which
the hooks of the institution may well be used to provide prdctical
examples. A comparison of this outline with, for instance, the
curricnlum of the Loni School, will bring into prominence the differ-
ence I have tried to emphasize.

A pupil taking five yearsto pass through such a course would
thus gradually imbibe the practical aspect of agriculture; would
be gradnally introduced to those conditions which tend to place
the cultivator in a position of sturdy independence and self-reliance,
and should, by the end of his school career, be fitted to return to
his home and the reality of life with a sense educated to realize the
more backward conditions and a will to remedy them—a condition
of mind and body suggestive of acareer as a useful eitizen. The
information will, moreover, he learnt by a process of absorption
from constant association, one of the essential conditions if the
soundness of my contention is admitted.

There remains the question of cost, the question whether the
scheme will satisfy the second or financial consideration, which it
must do il it is to justify the expenditure of public funds involved.
With 30 students in each class, a school of 150 will be formed for
which anareaof 150 acres” eultivation will be required if each holding
ix caleulated at 5 acres.  As most of the labour will he provided by
the students, the labour bill will be small and the profit on cost of
production should he considerable. In addition, there will be the
capital charges and the cost of instruetional staff. The former will be
larger, but the latter not necessarily greater than the same charges
of ‘a school of the same standing hut of the wsual type. The
unknown factors at the present stage are too numerous to make it
possible to draw up a balance sheet which would approach any
degree of probability to the actual, but it seems more than probable
that the cost would be, on the halance, low. One point at any rate
is clear ; unless the farm is working at a profit, and a handsome
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profit, it will not be fulfilling its function, and we have here, therefore,
a very simple and practical test. .

One point remains to be considered, and it arises from what
I have said early in this article, in hringing out the difference between
the coach and the teacher. However good the system is, it will
never succeed in producing the desired result unless the agent, in
this case the teacher, is competent to develop its potentialities,
The aspect requires no enlargement, as its essential nature appears
to be fully recognized and formed the subject of much diseussion
at the Simla Conference. For the present purpose it is sufficient
to point out that the supply must be derived from the Agricultural
College and forms a third legitimate field, additional to the two
already described, of activity for the eollege.

The proposals outlined above constitute a scheme for pro-
viding for the educational needs of the largest section of the com-
munity, and, as far as considered, suffices for the main educational
function, to fit the average youth for a useful and contented life
in the conditions under which he was horn. There remains the
second aspect, without which mno educational system can he
considered complete, that of providing a ladder by which those
intellectually qualified can arise. If such a ladder isto be provided, it
follows that a system of secondary schools leading to the University
or to thr Agricultural (ollege must he introduced. On this subject
the Simla Conference showed considerable diversity of opinion, and
the probability is that the exact dircetion in which this will develop
cannot be forecasted with any degree of certainty, and will depend
on the exact form of school that is found to succeed. I will content
myself with noting a single point. The type of school I have
outlined contemplates the performance of the fleld-work by the pupils,
each holding possessing a hody of pupil labourers of decreasing age.
Tf such a scheme is to succeed, and the practical work is to be carried
out with that efficiency which will alone ensure suceess, the oldest.
pupils must have attained a physical development cnabling them to
do the more arduous field labour. That consideration would seem
to indicate that greatest efficiency will be developed in those schools
where the age limit is relatively high, and hence that the type is
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hest adapted to schools of the secondary elass. The absence of the .
necessary physical power in the students of the Loni School was
one of the points that struck me most foreibly in the one vigit T
was privileged to make to that school. It would appear possible that
schools of this type would lead directly to the college, and that the
tadder we desire would e provided In this manmer. The truth
is that the practical difficuities, not the least of which is the absence
of teachers, are such that the development of such schools must
be slow and will aflord ample opportunity for gaining practical
experience. It is not desirable, therefore, at the present time to
enter in too great detail into such matters. [t is essentially a case
for trial and experiment, the establishment of a few schools of the
type described aud their gradual extension in that direction which
experience shows to he most desivable. What is essential is a clear
compreliension of the fundamental principles which underlie the
problem--a comprehension so sharp that it can be used as a test
during cach stage in the experiment, To the best of my ability
[ have attempted to supply the materials for such a test.



PRESENT POSITION AND FUTURE PROSPECTS
OF THE NATURAL INDIGO INDUSTRY,

1V. THE EFFECT OF SUPERPHOSPHATE MANURING ON THE
YIELD AND QUALITY OF THE INDIGO PLANT.

BY
W. A. DAVIS, B.Se., ACGL,

Indigo Research Chemist to the Government of Indiu.

In a preceding article! I pointed out that owing to the rapid
impoverishment of the Bihar indigo soils during recent years the
position of the indigo industry has become very critical. When
the Java variety of plant was first introduced into Bihar extra-
ordinarily high yields of indigo were obtained -sometimes as much
as 30 to 40 seers of 60 per cent. indigo per acre—but after two o1
three years the yield of indigo began rapidly to decline. The
mysterious disease “‘ wilt " appeared in 1907, characterized by the
partial or complete loss of the khoonties or second cuttings and
failure of seed crops. In my last article I showed that the failure
of crops was progressive, becoming more and more marked each
vear until, in some cases, the yield of indigo wasreduced by nearly
two-thirds. Not only was there an increasing failure each year of
khoonties, but the moorhan crop became of inferior quality and
yielded less produce. In the years immediately preceding the war,
as indigo became a less andless paying crop, the area under indigo
was greatly reduced, and this to some extent relieved the situation
by giving the soils a chance to recover, but the greatly increased
growth of indigo which followed the outbreak of warin 1914 and

 The Agric. Jour. of India, vol. X11I, page 441. (Indigo Publication No. 2.)
(21 )
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1ts continuous cultivation during the past four years has again created
a critical situation.

A year ago, from a detailed study of the indigo soils of Bihar,! I
concluded that “ unless superphos phate manuring is generally adopted,
an enormous falling off in the output of natwral indigo will occur
during the neat few years,” just at the time when it is essential that
produce should be at a maximum in order successfully to compete
with the synthetic. This prophecy, I regret to say, has been realized
this season at most factories. From reports which have been sent
to me of the results of this season’s moorhan mahai, in many cuses
the produce obtained has only been about one-half that obtained in the
corves ponding mahai last year.  Even where there has been w fuir yield
of actual green plant per acre, very little dye could be extracted from it.
In several cases the produce per acre has been less than 5 seers of
cake indigo from Java plant, which, compared with the yields of
30 to 40 seers which were obtained in the early days of the intro-
duction of this plant in Bihar, is lamentably small. As one planter
has put it, " The produce this year as well as the crop have
been the worst on vecord.”® In my last article I emphasized? that
in the year 1917-18 the average yield of indigo per acre in Bihar
fell off by nearly 20 per cent. as compared with 1916-17 ; this year,
as I feared, the yield per acre will be farless than in 1917-18.

There is no doubt that the climatic conditions this year have
been very unusual, and a series of analyses made of the growing
plant, which will be published later, shows that the indican content
of the leaf has been unusually low. But that the principal factor
in determining high yields of indigo (not merely of green plant per
acre, but the produce from it) lies in the nature of the available

i Indige Publicativn No. 1, page 66.

2 In this particular case the actual indigo obtained was of far lower guality than that
made Jast year. Whereas last year the indigo made at this factory was very high grade,
a large proportion containing more than 70 per cent. of indigotin, seven samples out of
the fifteen analysed by me this year contained less thun 33 pr cent., and only two samples
contained more than 60 per cent. [u is very significant that all the best dates were from
Sumatrana indigo and all the worst (in these the indigotin was Jess than 50 per cent.) were
from Java indigo.

3 The Agricultural Journal of Iadie, vol. XIEL, pt. 15, page 4510 (Indigo Prblication
No. 2, page 10.}
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foodstuft n the soil at the time the plant is grown appears clear
from the results which will now be recorded.

THE EFFECT OF SUPERPHOSPHATE MANURING ON THE YIELD OF
INDIGO PLANT PER ACRE AND ITS RICHNESS TN INDICAN,

During the past season only a very few planters made trials with
superphosphate manuring on their estates. But where such experi-
ments were made the results were very favourable and fully confirm
the view T have so frequently expressed that the depletion of avail-
able phosphate in the soil has been the principal cause of the failure
of indigo crops in Bihar of recent years, and that by proper manwing
it will he possible again to obtain the high yields vf indigo which
were given by the Java plant when first introduced into Bihar,
The following cases may be quoted —

(1) Mr. L. W. Lydiard of Nawada, Champaran, repurted on

6th June, 1918:—

“T sowed 4 acres of Java in lines for a seed crop in the first
week of August (1917) and put in super a week before
sowing. I gotabout 4 maunds an acre of seed* and cut
the crop down at the end of March and have now s plendid
khoonties in the 4 acres, which I shall be cutting next
week, 3 feet high. T also ‘supered’ 5 acres of general
crop Juva, putting down the super at 2 maunds an acre,

middle of September; sowed gram and Java ten davs
later and got a very heavy Hatthia rain on it Thirteen
acres were sown at the same time (that is 8 acres without
super, 5 with). The gram crop was good in the five acres
with super and a failure in the eight acres. The indigo is
magnificent in the five acres and wretched in the eight acres.
The lands are of one and the same sort and last
year all of it gave « poor crop. I am getting three or
four times the quantity of super this year. Tf only

* This is an unusually good yield at the present time. Most estates vield no seed at alt
oronly about 1 maund per acre.
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super were available at pre-war rates, I should put it in
: zeral lands.”

@) Mp,ﬂj}x.m\}’;’. Fremantle reported on 12th Jul{, 1918 — "

“I tried superphosphate to a small extent last season —

one acre (with super) gave 12 carts per acre qmoorlmn as
compared with the acre next to ot which gave 6. The rest
is in makai (maize) and b]t(bd(bf dhan (rice} land and the
i remaing to be seen.’

3) Mr.m;‘ffiizore of Barah, Chawparan, re}?orted, 011.9(71'1 April,
1918, the results obtained by growing Java indigo for
seed, In one case with superphosphate only, in the other
with cow-dung as manure. The det.ails are as follows -

() With super: Barra Dih Zerat. Two bighas, Supe‘r applied

13 maunds per bigha, July 19th, 1917, Indigo sown
August 6th. Total yield of indigo seed = 6 maunds
35 seers, that is 3 maunds 17, seers per bigha. The
plant was only slightly diseased and grew to the height
of about 4 feef,

(8) With cow-dung only: Mohowahwara Zerat, Eight bighas.

Manured with cow-dung, and indigo sown for seed
crop on 18th July, Total yield of seed from the g
bighas =6 maunds 15 secrs (that is only 32 seers per
bigha). The plant was badly diseased and about
3 feet high.

It is clear from thege tesults that manuring with cow-dung
alone s not sufficient to esure o good crop of indigo seed under
present conditions of the g0,

() Mr. F. B. Robinsoy, of Sagrawpur, Bhagalpur, writes {23rd
August, 1918): 1 experimented  with this manure
(superphosphate) ~ this year and  with i, having
12 lots each of 1 th e, The plats (two in number)
which had Super e thein were the only ones that yielded
Y S0rt of crop of indigo.” 1y 4 later letter Mr. Robinson
Writes (13th September) : “Th, effect of superphosphate
Was wonderful, gnq | shall manure sgyery] acres this
year.” By, Robingon gives the following summary of
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the results obtained on the small experimental plots

(each {4;th acre in area).

Manure on plot

5} seers super

Produce

5% bundles plant

REMARKS

Plant 3 feet high and

very leafy
5 geers super 5 ' Ditto
17 mds. lime per bigha t bundle ,, About 1foot high, hardly any leaf
8} mds. lime per bigha 3 " ' Ditto
No manure 1, 1 Ditto

The analyses of the Sagrampur soils are given in Tndigo Publi-
cation No. 1. They differ very strikingly from most of the Tirhut
soils in being very deficient in lime as well as in phosphate. Manur-
ing with superphosphate at the rate of 13 mds. per acre increased
the yield of indigo five-fold, whereas the addition of lime alone gave
no increase of crop.

(5) The most striking results with indigo, however, were

obtained by Mr. G. Moore of Moniara, Saran.* On
June 5, Mr. Moore reported:—"“As regards super-
phosphate, after green-manuring with sannai I applied
super and I am pleased to tell you the lands treated
thus have a splendid crop of Java and it was poor land.
I also kepta chakla fallow, of good quality : the Juve on
this is not so good as the other.”

* Mr. H. L. Russell of Suddowah, Saran, has reported the effret of suprrphosphate on
aats during the past season (3th June, 1918) : *“ Just a line to tell you that on the fow bighas
of oats where I put down ruperphosphate my outturn was 7} maunds per bigha. My total
autturn on the rest of the lands was 4} maunds the bigha.”” Tt should be noted that uwing
to the failure of rains in the vold weather of 1917-18, the vield of cats throughout Bihar
has been exceptionally poor.  Colonel V. N. Hickley (3vd May, 1918) has sent me the follow-
ing details with regard to the effect of sup>r-manuring on the oat erop at Ottur.

A\‘«‘rﬂg{' return (‘£ outs
per bigha

Maunds Seers
svason 1913-1916 No scet but 2 maunds super per bigha 12 21
» o 1916-1017 N o " - n 3
- 1917-1918 No super, no scet B 1

As already stated the vat crop was poor in Bihar this year owing to lack of winter rains,
Wl Colonel Hickloy states that *“in a normal scason the vutturn without super should have
~vn 8 maunds por bigha™
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At my request Mr. Moore made arrangements separately to
mahai the indigo grown on the land manured with super and sannai,
50 as to compare the produce obtained from such plant with that
grown on the same estate and at the same time under other condi-
tions of treatment. On July 17, Mr. Moore sent me the results given
in Table I (pp. 40-41). On this date he reported :-—“I had very
fine Java plant this year, but the best crop was on the land green-
manured and treated with super afterwards—-not very high, between
o and 6 feet, but covered with leaf.” On August 23, he wrote :—
“Khoonties I am sorry to say were a wash-out this year. What there
are though are on the super-treated lands which is sotisfuctory.”  Mr.
Moore’s results are particularly valuable in showing the enormwous
effect of proper manurial treatment on the quality of the indigo
plant—that is, its richness in indican and the * produce ™ it yiclds.
As this side of the question has hitherto been largely overlooked,
although of supreme importance, it is desirable here to consider
the results in some detail from this point of view.

THE EFFECT OF MANURIAL TREATMENT ON THE QUALITY OF THE
INDIGO PLANT.

The following Table ([1) abstracted from the data i Table ]
shows the yield of green plant per acre, the weight of cake indigo
ohtained per acre, the yield of cake indigo per 100 maunds of green
plant, and the weight of green plant required to produce one maund
of cake indigo under different conditions of manurial treatment,
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The following points stand out very clearly as regards the
effect of conditions of growth on the quality and yield of produce :—
(@) In the early June cuttings, a fortnight after the break
of the rains, the quality of the plant grown on super
and sannai was far higher than that grown under
other conditions, as shown by the highest yicld of
cake indige per 100 maunds of plant® (vi%., 13 seers
15 chataks). But at this stage the plant grown on
super and sannai was not fully developed and the yield
of green plant per acre was lowest (94 maunds per acre).
There was an enormous growth of plant on the bhuski
land and on the land manured with seet-water, hut
although the plant was very tall it was of poor quality
and contained little leaf.t The consequence is that
the yield of cake indigo per 100 maunds of plant was
very small (8 seers 0 chatak and 6 seers 11 chataks
in these two cases). On the land manured with seet-
water there was a rapid forced growth of indigo, and
the plant grew to a great height (8 feet), but there
was very little indigo in the plant. The consequence
was that it took 593 maunds of green plant to produce
1 maund of indigo as against 284 maunds of the rich
plant grown on super and sanna,

The plant grown on super and sannai was very much
better in quelity than plant grown on better land which
had not been treated with manure, but left fallow for
12 months—as shown by the yield per 100 maunds of
plant being 13 seers 15 chataks as against 10 seers
14 chataks, Thus although the actual yield of plunt
per acre was slightly less (94 maunds 6 chataks as

* On the day this plant was worked the conditions were, too, most unfavourable for o
good steeping, the water being exceptionally cold (83°F. instead of the customary 90°F.).

t The growth on these lands was forced by the high proportion of nitrogencus food it
the soil. Lt grew to a great height (8 ft.) but the lower leaf was rapidly shed in consequen::
of unbalanced growth. As a result the plant in June largely consisted of stick and it gave
vory poor yleld of indign. On the other hand, the plant grown on super and sannai althoug:
tarly tall was covered with leaf from top to bottom.
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against 95 maunds 12 chataks), the actual produce
of indigo per acre was considerably higher (13 seers
2 chataks as against 10 seers 5 chataks).

On June 18th, however, the plant grown on super had
clearly not reached maturity and was not really ready
for cutting. This is shown by the greatly increased
yields obtained when the same plant was cut a fort-
night later (July 4). Consequently at the earlier
stage (June 18) the yicld per acre (13 seers 2 chataks)
was somewhat less than in the case of the khuski crop
and the land manured with seet-water (yields 16 seers
12 chataks and 14 seers 12 chataks per aere, respec-
tively) where there was an enormous, rapidly grown
crop of poor quality.

(8) In the interval between June 18th and July 4th, there
was heavy rain (15 inches) followed by a dry spell
between June 27th and July 4th. In this period
the plant grown on super and sannai developed con-
siderably—the yield per acre increased about 60 per
cent. {from 94 maunds 6 scers to 153 maunds 1 seer),
whilst the quality, judged by the yield of indigo per 100
maunds of plant, was increased also to the same extent
(from 13 seers 15 chataks per 100 maunds of plant to
21 seers 1 chatak). By the first week of July not only
was the actual yield of green plant per gere far higher in
the case of the super-treated land, but the quality was
also far superior, so that the yield of cake indigo per acre
reached the phenomenal value of 32 seers 4 chataks per
acre for a single cutting.

This value is from 2 to 3 times that obtained from plant grown
on the seeted land and mahaied at practically the same time (July
5th, July 6th and July 7th).

(¢} The figures given for the average yield of cake indigo per acre
dispose of the view frequently taken by planters that the low
yields of indigo recently obtained on most estates are due
to deterioration of the Java indigo plant. Itis clear
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that when the soil conditions are favourable (and these
favourable conditions can, I consider, be largely assured
by proper manuring) enormous yields of indigo
can be oblained even in a year of unfavourable
climatic eonditions and with the existing Java plant.
The yields per acre of 153 maunds of green plant and
32 seers of cake indigo for a single (moorhan) cutting
far exceed the yields obtained from the Java plant
in its palmiest days —shortly after its introduction
into Bihar. Thus in the case of the extraordinary
yield of 414 seers of cake indigo per acre obtained
at Bhagwanpur! in 1966-1907, this was made up of three
cuttings, which gave respectively 14 seers 9 chataks,
17 seers 4% chataks, and 9 seers 12 chataks. Sucha
yield as 32 seers of cake indigo from a single moorhan
cutting is, T believe, almost without precedent, The
actual yield obtained at Momniara on land treated with
super and sannai far exceeded my most sanguine
expectations of what could be accomplished in a
single season by proper manurial treatment, Tt
cannot of course be expected that «ll lands will
respond at onee in the same marked way to manurial
treatment, bhut it appears to me certain that the
majority of lands in Bihar can, by steady manuring
for a few years, he made to yield 20 to 30 seers of indigo
per acre m the course of the tiwo mahais. This result
will be attained not merely by increasing the yield
of green plant per acre, but largely by improving its
quality, that is by allowing the plant to grow under
conditions which bring about a maximum content
of indican in the leaf.

1t is wot suflicient merely to oblain « vapid and abundunt

growth of green plant.  Such a growth may he obtamn

ed by manuring with seet or seet-water, or other

L The Agricultural Journal of Indin. vol. XTI pt. IIT, p. 446. (Indigo Publicalio:
No. 2, p 6)
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nitrogenous manures, such as cattle manure or oileake.
But the general experience of planters is that plant
grown under such conditions has “nothing in it,”
and fails to yield good produce. This view is confirm-
ed by the results in Table II obtained on June 19th
and 22nd, where there was a phenomenally large
growth of plant in two fields (208 and 218 maunds per
acre for the first cutting) but the produce per 100
maunds of plant was very low (8 seers and 6 seers
respectively).*

Trom the results at Moniara it would appear that a
combination of green-manuring with sannai and
superphosphate is an ideal one to ensure not only a
high yield of plant. but also high quality. Whether
this is so in general can only be decided by actual
trials on the large scale. Unfortunately at Moniara
no trials were made for comparison with superphos-
phate alone. There is the danger that abundant
green-manuring with sannai may encourage rapid
and forced growth of plant at the expemse of
quality. That this was not the case at Moniara, and
that the nitrogenous constituents of the sannai only
came slowly into action without foreing growth, is
shown by the fact that on June 18th the vield of green
plant per acre {94 maunds 6 seers) was only the same
as on the fallow land (95 maunds 12 seers), whereas
on the seeted and khuski land the vield of green plant
at the same date was double as great (218 and 208
maunds respectively).  But in the fortnight from June
18th to Julv 4th, the plant grown on the land treated
with super and sannai, grew rapidly and also improved
enormously in quelity. The final  plant  obtained.

however, was never so tall as on the seeted lands in

* Compare also Rawsan’s data (Roport, page 13)—By manuring with scet (3 tons per
were) the yield of plant per acre was nearly doubled, but the produce per 100 maunds of plant
nalved, so that the yield of dye remained practically the same as cn unmanured lind.
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June—it only reached a height of 5 to 6 feet as com-
pared with 8 feet on the seeted lands—but i was
covered with leaf from top to bottom, and the leaf
was obviously very vich in indican.

(d) Some planters seem inclined to attribute the abnormally

low produce obtained this season—a result which last
year I foretold would occur—to abnormal climatic
conditions, rather than to the real cause, which I
consider is the exhaustion of the soil of its available
phosphate supply. That the climatic eonditions have
been abnormal is very true—a very ecarly break of the
monsoon (June Ist) followed by an interval of 10 days
without rain, then a heavy downpour on June 23rd and
24th again followed by a 10 days’ break. Between July
5th and 11th, 8-39 inches fell at Pusa, and then there was
another prolonged break from the 16th to 26th with heavy
showers from July 27th to August 1st. From August
2nd to 5th no rain fell, but the 6 days from August 6th
to August 11th were very wet with 14'00 inches of rain.

But the fact that even in this abnormal season,* on the

land manured with super and sannai at Moniara, such

* There was

practically no winter rainfall in 191718, At Pusa up to June Ist, the

rainfall was 447",

From June ist to June 5th . .. .. .. 248"
» Bthto ,, 8th . .. .. .. 290"
. . 9thto .. 1th o - .. .. 070"
W 12thto ,, 22ad o V14

(A break of 10 d”v,s in which only slight shnW(m rrrnrrul on 8 davs )
From June 23rd to June 24th . .. o 461"
- ,, 25thto July 4th (break of 10 d'uy,) .. .. 067"
o July Sth to July 7th . .. .. 0°84"
On ,, 8th . . . .. - &16”
From , 9thtollth .. .. .. . .23y
On ,, 12th . " . . . 0-00"
From ,, 13thto15th .. .. .. .. - 152"
. 16th to 26th . .. . ' 003"

(Trn days’ break.)

On .. 27th . . . .. . 076"
» . 28th . .. . . Y%
From 29th July to Ist August .. - - . 1-01*
» August 2nd to August 5th . .. .. . 000"

»” ”

6th o ,, 1lth .. .. .. o 14007
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an extraordinary yield of indigo as 82 seers per acre
could be obtained in « single cutting even with the
present Java plant shows that the principal factor is
apparently the soil conditions.

Manuring with sannai and superphosphate produced
not only the maximum yield of green plant per acre,
of all the Java indigo cut between July 4th and 10th,
but also by far the best quality plant. The quality is
clearly as important as, if not more important than,
the quantity. The writer has in progress, in colla-
boration with the Imperial Agricultural Bacteriologist
and Imperial Agriculturist, a number of experiments
which are designed to throw light on the best methods
of growing indigo to ensure not only a maximum yield
of plant, but a maximum indican content. The plant
is being grown under different conditions of manuring,
and the changes in quality followed by analyses of
the leaf and the proportion of leaf on the plant from
time to time. When the plant is cut it is possible to
calculate the actual potential yield of indigo from
the proportion of indican in the leaf and the actual
yvield of green plant per acre. The results of this
season’s trials will be published in detail later.

THE REASONS FOR THE RAPID IMPOVERISHMENT OF INDIGO SOILS
DURING THE PAST 20 YEARS.

Many planters find it difficult to understand why soils, which
grew indigo successfully for 100 years continuously, apparentlv
suddenly, during the last 20 years. have shown marked signs of
deterioration. Tt is not. [ think. generally realized that after 1897,
the vear when synthetic indigo first began seriously to compete
with indigo, a complete revolution took place in the nethods of
indigo cultivation in Bihar. The following sketch based on infor-.
nation kindly imparted to me by Bernard Coventry. Esq.. C.LE..
will indicate the general nature of the changes which have oceurred

ind have been responsible for a far more rapid exhaustion, in twenty
3
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vears, of the indigo soils than vecwrred under the old system of
working in a centwy. .

Under the old system, up to 1897, the planter took in farm
(thikadarry) whole estates from Indian landlords usually on a 9 years’
lease, very frequently paying down in cash the whole of the 9 years’
vental called zirpaisky ov surzamanath. He took into indigo such
lands as the landlord had in his own possession, and he contracted
with the tenants for from one-seventh to one-tenth of his holding
to be sown in indigo. This contract was either on the asamiwar
system as in Champaran. where the tenant kept possession of his
land and grew the crop, or an the dehiei system as in the districts
of Muzaffarpur, Darbhanga and Saran, where the contract was
for the planter to prepare the lands and grow the crop himself.
Tt is to be observed that under this system villages or estates were
constantly coming in or going out of lease and large sums of money
were vearly being expended in the shape of rent-in-advance
(zurpaiskies) paid to the landlord for these leases. This constuil
renewal was made easy by the unlimited financial facilities afforded
at that time by the Caleutta Agency Houses ; indigo being then
flourishing monopoly industry their monev was absolutely safe.
When the lease of a village expired it did not necessarily go out
of indigo cultivation: frequently the lease was renewed as before
and the rent-in-advance paid down in cash. But there was alwavs
each year « number of cases where the renewal was not made and
the lands went out of indigo only to come hack under a fresh lease
a few years later. In those days, there was also a certain number
of quite new villages coming into fresh lease every year. The two
important featuves to be ohserved in this system are, first, that the
planter was financed to any limit by the Agency Houses which
enabled him to treat for the lease of villages or estates with eus
and on profitable terms, and. secondly, that the large number of
first leases aid of leases renewed some years after the villages had bee
returned to the landlords, contributed towards keeping up the indigr-
producing  power of the lands.

But, further, it was the custom to exchange indigo lands lor
cultivators’ lands on a very considerable scale. Kvery year tix
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assistant would go round the cultivation hefore mahai when the
indigo crop was in the ground, and indigo lands which showed the
appearance of being worn out he would there and then measure.
He would then, in agreement with the cultivators, measure an equal
area of their lands and the exchange would he made for the next
crop. This exchange was to mutual advantage and was recognized
to be so by the cultivator who knew that indigo lands gave him a
heavy crop of wheat, etc.

The total area thus aftected by the leasing of villages and the
budli or exchange mentioned would roughly approximate to one-
fourth to one-third of the cultivation per annum at Dalsing Sarai.
These favourable aspects dv not now exist in their entirety. When
svnthetic indigo Legan seriously to compete with natural indigo, the
Agency Houses tightened their purse-strings, not only in respect
of money required for advance rent for leases, but also in respect
of ordinary current expenditure. This deprived the planter of the
commend he formerly had on the acpuisition of fresh land for growing
the crop, and it also compelled him to change his methods of cultivation,
He was now obliged to grow country crops (which he had never
dome before for profit-carning) on a portion of the lands on which
le formerly grew indigo.  He did this principally for two reasons
i order to establish a svstem of rotation to replace the means he
formerly had of the casy renewal of leases which had now been taken
from himy, and in order to find monev for cwrrent expenditure for
surh portion of the lands as remained in indigo. This arrangement.
liowever, had not beneficial effects equal to the advantages of the
old system, nor did 1t compensate for these. This will be clear
from the following considerations.

Under the new system of cultivation imposed by the changes
teferred to, the planter restricted his area under indigo and intro-
duced country crops. He did not, however. generally speaking.
grow the country crops himself, but gave out to tenants the lands.
wually manured with seet, on which they grew the crops. The
tenants gave the planter either rent or a share of the produce which
vielded a greater profit than indigo so far as these particular manured
linuls were concerned, He also let out into country crops same of
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the Tands for which there was no seet available, natwally on less

favourable ters.

It must he ohserved that the first effect of this system was to

Josson the amot of seet owing fo the restricted area under indigo,
<« that although at fisst. when there was a plentiful supply of seet,
this methad promised well. it has gradually led to disappointment,
heeause the area which ean now be treated is often so small that the
average profit earned on the whole area under country crops is
exceedingly small, and sometimes even represents a loss, With the
inereasing faiture of the indigo crop and the lack of seet as a manure
which thix enfails, the present xvstewm promises disaster in the next
fow vears. The svstem has morcover other imperfections.  The lands
are lusual]_\' given out fo eultivators for three or four years. The aim
of the enltivator is o © milk ™ the land so as to make all the money he
ean out of it and rveturn it to the planter in an exhausted state,
Frrther, the seet which is given to him aids in the process, for heing
a mianure with an excessive amount of nitrogen, it tends to draw
unevenly on the available supplies of phosphorie acid already n
defect, and makes the deficiency worse.t When introducing  this
svstem the planter abandoned the old custom of budli because he
grew indigo only in lands which were expected to give a full erop—
though in this he has been disappointed also, owing to the develop-
ment of the so-called “ wilt,”  He finds too that wilt now prevails
in lands talen in budli,

[would also emphasize the fact that the * series ™ of Crops
grown has not inmost eases been atrne rotation at all. Ina proper
rotation the selection of crops is such that the fertilitv of the jand
Is maintained hy establishing 2 halance between the constituents
remr»\‘e,\d.l;y the ctops and those liherated by the ovdinary soil
("hi’lllges swceessive: vears. The leguminous crop which always
tgrms part of a proper rotation renovates the soil by replacing
nltroge?n. But in the case of the planters” lands the crops grown
have S”“Pl'." continuously stripped the soil of the constituent which
they especially Jack—availablo phosphoric acid. Thus to take wn

S,
! Indige Pablication No. 1, pages 36-38,
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actual example of a field which was formerly let out to ryots for
cultivation, the serics of crops was:—

1913 ... Winter crop, tobacco.

1014 Maize followed by winter crop of wheat,
1915 Maize with rahar as rabi crop.

1916

Maize followed in October with indigo and
mustard together.

Lt was not surprising to find after this continuous stripping for
several years (the earlier record whilst the land was in the ryot’s hands
is not known) without any application. of manure, save one dressing
of cattle manure in 1913, that this particular soil when analysed
in 1917 contained only 0:037 per cent. of total phosphoric acid and
00006 per cent. wvailable, even in the top 6”. On manv other
fields on the same estate the totul phosphoric acid in the top layer
exceeded 0'1 per cent., whilst the availuble was 0°001 to 0002 per cent,
inthe surfuce layer. It was also not surprising to find that the indigo
and mustard sown in 1916 did not thrive— the mustard dying out
completely sonie tinie after germination and the indigo following suit.

In the old days, when indigo was grown as the sole crop, the
land was ploughed several times and fallowed for a long period.
There was no crop in the land from September up to the following
February, when the old Swmatrana indigo was sown, dwring which
period—the dry weather—there was ample opportunity for bacterial
action in the soil to liberate a fudr supply of mineral plant food.
Ouly the one crop—indigo—was grown in the year. Under the
present system tiwo crops are frequently taken out in the year, when
indigo 1y not grown, and these are often very exhausting crops- such
s tobacco.  When Java indige ix sown in October, 1t frequently
immediately follows another crop, either of indigo or some cereal
such as maize, without the soil having a elancee properly to recover.
With Java indigo, which remains on the Tand for nealy a whele
vear (October to September). two or more cuttings are taken which
Is equivalent to growing two ordinary crops.

To sum up:  The changes imposed on the enltivation in Bihay
by the appearance of synthetic indigo in 1897 have. during the past
20 years, greatly altered the general charaeter of the soil and neces-
stated a fresh miethod of treatment.  Planters have been deprived
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of the financial aid which was formerly available to enable them
to take leases of large parcels of land in which exchange was easily
assured, either by the taking of first leases, the renewal of old leases
after the lapse of some years, or by the budli or exchange of indigo
lands with cultivators’ lands. In place of these advantages they
have had to ring the changes on the same land under a system leading
to certain, and in many cases rapid, exhaustion, When lands have
been let out to ryots, it has been to grow exhausting crops such as
tobacco and chillies, and the soil returns to the planter in a very

inpoverished condition.

There are of course notable exceptions to the conditions depicted
above. Thus planters frequently point out to me that certain
fields have given good crops of indigo continuously year after year
for an unfimited period. These fields are usually the sites of ¢ld
villages and are of high fertility, mainly owing to the accumwulation
of human and animal excreta for generations. In these the process
of exhaustion will naturally take far longer before they show a failure
of crops.  But such cases are the exception, not the rule,

Again, many planters have expressed to me their difficulty of
understanding how soils which gave good indigo erops for a hundred
years should quite suddenly show a rapid falling off such as followed
the appeavance of wilt in 1907, Actually this is the very hehaviour
which was to be expected. It is quite easy to understand that if «
soil originally contains 100 parts of ** available 7 phosphate and the
crop removes one part each vear, no marked falling off of crop will
oceur for 98 to 99 years, but that then quite suddenly the crop will
fail to an increasing extent each year beeause it can no longer easily
obtain the one part of phosphate coresponding with a full crop.
It must be clearly understood that a certuin amount of regeneration
takes place each year in the soil owing to the liberation of water
soluble phosphate by the ordinary soil agencies (hactevial action.
following eultivation or fallowing) acting on the insoluble mineral
phosphates (in the analvses termed ™ total phosphide ) always
present in the soil. But the touble ut the present. time is that. the
amount of this regeneration each season is not sullicient to give a full
or even @ good crop in the case of indigo. Moreover, this
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regeneration takes place only in the surface layer of the soil where the
soil agencies are most active. The soluble phosphate produced is
rapidly used up by surface growing crops, and there is no oppor-
tunity for the small amount of soluble phosphate liberated to wash
down into the lower layers of so1l (where the Java plant mainly feeds)
to renovate them. The consequence is that soils are frequently
found which still give good or fair results withoats, harley or
country crops, but fail more or less completely with indigo. One
of the most striking instances of this kind may be eited—Byreah,
Field No. 1* where the following analyses were obtained :---

Total Available
Depth P.0, P.0,
0-6" . 11371 0-00305
6°—12" .. - 41273 000136
12°=36" ... . . . . " 01048 G-00020

Here the amount of available phosphate m the surfuce laver is
relatively very high for Bihar- 1ot farshort of the quantity gener-
ally regarded as necessary for good fertility in Euwrope (001 per
cent.). But below 12" the amount of available phosphate ix extreniel v
small (0°0002 per cent.). The behaviour of indigo grown in this land
exactly corresponded with what would be expected from the analvsis.
The plant grew very well for 2 or 3 months, bnt when it reached a
height of about one foot, growth was checked and large patches died
vut.  The deep feeding roots of the Java indigo had reached alaver
of =il in which there was no longer proper nutrition.

The complete revolution in the system of cultivation in Bihar,
which followed the capture of the indigo market in 1897 by the svnthe-
tic dve, led to a far more drastic stripping of the soil.  Under this new
system the solls are now showing signs of rapid deterioration. I
crups ate to be maintained in the future. the method which has Tieen
adopted in all eivilized countries— scientiie manuring—must he
mtroduced. Nome 20 to 25 planters have expressed their willing-
ness to make trials on their estates with superphosphate this season,
The principal difficulty has been to obtain superphosphate, but it is
hoped that in several cases at least supplies will be at hand before
the rains cease, so that the effeet can be seeion next vear's erop,

* For full particulars and analyses see fodigo Publication No. 1, page &2,
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of the financial aid which was formel"ly av_ailable to enable th(?nl
to take leases of large parcels of land in which exchange was easily
assured, either by the taking of first leases, t}‘le renewal of old_leafses
after the lapse of some years, or by the budli or exchange of indigo
lands with cultivators’ lands. In place of these advantages tl}ey
have had to ring the changes on the same land. under a system leading
to cextain, and in many cases rapid, exhaustion. }Vhen lands have
licen let out to ryots, it has been to grow exhausting craps such as
tobacco and chillies, and the soil returns to the planter in a very
i rerished condition.

"111)‘:]“;:13 :i of course notable exceptions to the conditions depicte?d
above. Thus planters frequently point 01'1t to me that certain
fields have given good crops of indigo continuously yearla-fter year
for an unlimited period. These fields are usually the sites of f)ld
villages and are of high fertility, mainly owing to the accumulation
of human and animal excreta for generations. In these the process
of exhaustion will naturally take far longer before they show a failure
of crops. But such cases are the exception, not the rule.

Again, many planters have expressed to me their difficulty of
understanding how soils which gave good indigo crops for a hundred
years should quite suddenly show a rapid falling off such as followed
the appearance of wilt in 1907. Actually this isthe very behaviour
which was to be expected. It is quite easy to understand that if o
soil eriginally contains 100 parts of * available phosphate and the
erop removes one part each year, no marked falling off of crop will
occur for 98 to 99 vears, but that then quite suddenly the crop will
fail to an increasing extent each year because it can no longer casily
obtain the one part of Phosphate corresponding with a full erop.
It must he eleardy understood that a certuin amount of regeneration
takes place each vear in the soil owing to the liberation of water-
soluble: phosphate by the ordinary soil agencies (hacterial action,
following eultivation or fallowing) acting on the insoluble niineral
phosphates (in the analyses teomed * total Phosphate ©) always
present inthe soil,  But the trouble at the Present time is that the
mount of this regeneration each season s ot sullicient to give a full
oreven a good wop in the cage of indigo.  Moreover, this
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regeneration takes place only in the suyfuce layer of the soil where the
soil agencies are most active. The soluble phosphate produced is
rapidly used up by surface growing crops, and there is no oppor-
tunity for the small amount of soluble phosphate liberated to wash
down into the lower layers of soil (where the Java plant mainly feeds)
to renovate them. The consequence s that soils are frequently
found which still give good or fair results withoats, barley or
country crops, but fail more or less completely with indigo. One
of the most striling instances of this kind may he cited—Byreah,
Tield No. 1* where the following analyses were obtained :-—

Total Available
Depth P.0O, P.0O,
0—-6" 01371 0°00505
6" —12" . - 01273 000136
136" .. e - . 0-1049 1-00020

Here the amount of available phosphate In the surface laver is
relatively very high for Bihar—not farshort of the quantity gener-
ally regarded as necessary for good fertility in Europe (001 per
cent.). Butbelow 12" the amount of available phosphate is extrenely
small (6:0002 per cent.). The hehaviour of indigo grown in this land
exactly corresponded with what would be expected from the analysis.
The plant grew very well for 2 or 3 maonths, but when it reached a
lieight of about one foot, growth was checked and large patches died
out. The deep feeding roots of the Java indigo had reached alayer
of soil in which there was no longer proper nutrition.

The complete revolution in the system of cultivation in Bihar,
which followed the capture of the indigo market in 1897 by the synthe-
tic dye, led to a far more drastic stripping of the soil.  Under this new
systen1 the soils are now showing signs of rapid deterioration. [f
crops are to be maintained in the future, the method which has been
adopted in all eivilized countries— scientific manuring—must be
introduced. Some 20 to 25 planters have expressed their willing-
ness to make trials on their estates with superphosphate this season.
The principal difficulty has been to obtain superphosphate, but it is
loped that in several cases at least supplies will be at hand before
the rains cease, so that the effect can he seen vl next yEar's erop,

* Yor full particufars and anatyses see fndigo Publivative No. I, page 02
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TABLE
Statement of produce from Java plant al various stages
| |
Indigo AVERAGE
. Average made .
. Bighas |Acres: Green | plant | per |
Date Particulars cut | cut plant bpe}: p;-gss por | per
1gha | & | bigha . acre
‘ 20 sra, i
1013 B. C. M. S M8 M8 S c: 8.0
[ ;
Junel? .. Kept fallow 12 12 01047 998 0 8320 2320 8 5 98
months (') | \
18 .. Superphosphate and 11 0 960 90330 82 6 3 0) 1014 128
sannai (%)
, 19 ... Jamoona Singh's 215" 240 50020, 182 0 1 0] 48 1610
khuski (%) ! ;
w 22 .. Manured with seet- 3100 305 66710 19020] 1 3] 12 4 14 1
water {') !
| , |
July 4 .. Superphosphate and 412 4:01| 614 0|13320] 3 0| 26 1. 2014
sannai (') . ! .
‘ ! | |
o B . Seet dug in with| 910 829 662 0| 6920 290| 10 8 12 1/
kodali | . ;
w6 .. Seeted land, sown' 9 0 785 938 30 - 104 10 30; 135 1514
in February along ’
with Sumatrana (“} :
w7 . Seet dug in with] 15 001309 1,103 0! 7320 32| 9 5 1011,
kodali i ¢ ;
! ! ‘
w & .. Javaof Bhoji Chaper! 1110 1004 889 10 . 77 10 30,1097 1115
mixed with Feb- ; i : :
ruary sowing ,;
w9 .. Februarysowingnear| 1517 1383 1004301 656 20 50 512
Amla’s  Derakar- |
singh Tewary Toke ! : | ' !
N . i ! ‘ B
» 10 . Febroary sowingand! 14 0 1999 =4 9 i N ' . .
Hiranda plant ! 7 BHA: 67 30 9; 13
i
TotaL |18 14 9485 0,253 | 85 0 2723 | 10 3| 1110
- _ o o i

&.B.—Theve is a very big difference iy the produce fr

san from 27th June to 4th July.

') This land is of better quality than
‘) The
'} Java in this field grew to a tremendous
') Javicin this field grew toa tremendous
(*) Height of crop 5 to 6 feet, covared wilh
(") This Java was put down at the same
om 18th June to $th July from the same

‘) Note the coldness of the water,

(
(
¢
(
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of mahai and from various qualities of land at Moniare Concern.

Indige -
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that treated with sannai and super.

day was also very clondy and cold.

height, 8" at the least and more wood than leaf.

height, 8" at the least and more wood than leaf.

leaf from top to bottom.

time as Sumatrana, February and March.

field. This is attributable to very heavy rain in June, 15'60°, and there being a dry spell of hot



SOME OF THE PROBLEMS ARISING OUT OF THE
SUCCESSFUL INTRODUCTION OF AMERICAN
COTTON IN THE WESTERN PUNJAB.*

By
W. ROBERTS, B.Sc..
Professor of Agricadture, Agrienltaral College, Lyall pur,

Tae utroduction of Anerican cotton in the Punjab by the
Agricultural Department has brought out & number of problems,
partly owing to tle difficulties experienced by the Department in
this work, ard also on secount of the success which has attended
the work. Tn order to appreciate these difficulties it is necessary
brieth to outline the outstanding features of the work. Work on
American cotton started at Hissar in 1902 and at Livallpur in 1903
and 1904, Previous to that there were some plants of American
cotton to be fourd among the desi or country cctton grown, espe-
cially in ¥halipur, Lahere -and Jullindur. The very severe holl-
worn attack of 1905 and the somewhat less severe attack in 1911
were found to affect Anerican cotton to a very much less extent
than country cotton. The experience of 1905, and especially of
1911, had o very marked effect on the attitude with which zemindars
regarded American cotton. The poliey of the Agricultural Depart-
went up to 1812 was to import seed from Dharwar every vear though
most of the zewindars growing this cotton kept their own seed.
Experience in 1913 showed clearly that the sowing of seed aceli-
matized in the Punjab and plants of the rough-Jleaved type was the
only safe policy to adept. Tt had appeared for some years that
imported seed wus not very reliable as it contained so many different
types.  The Department i 1912 wnd 1918 pit out two speeial

* A paper read at the Filth Indjon Science Congess, Lahore, 1918,

( 42 )
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selections which had Dbeen handed over by the Feonomic Botanist
in 1910 for trial at the Lyallpur farm. One of these, viz., 4 T,
proved to be a very safe plant and the area under it simce 1913 i
roughly as follows . —

1913 .. 109 acres.

1914 .. . L0

1916 ... .. . 10000 .,

1916 ... 30,000 ,,

1917 .. 120,000 ,, probably 140,000 acres.

The total areal under American cotton in 1917 was 274,000
acres, of which, as will he seen, over half was pure 4 ¥, and prolably
another quarter was impure 4 1 from mixed seed obtained fron
ginning factories. The total area under American in 1911 was
probably under 10,000 acres and reached 30,000 acres in 1913. Tt
will be seen that since 1911 the increase has been rapid and pheno-
menal.  The reason for the comparatively slow progress from 1903
to 1911 was mainiy connected, in the first place, with the fact that
the plant was not acclimatized, and, secondly, with the fact that the
premium over desi cotton was at first only R. 1 to R. 1-6 per maund
even in cotton sales and generally only a few anras per maund
in the mandi or market. Previous to 1908 the corton used to be sold
Ly arrangement through the Agricultural Department at a premium
of R. 1 to R.1-8, but, owing to delays in recovering morey and other
difficulties conrected with a monopoly. Mr. Milligan, who was
then in charge of the worl, started auction sales. The quantities
at the latter were generally from 300 to 500 maunds and premiums up
to R. 1-8 per maund were realized. Sales were temporarily dropped
in 1911 and 1912, but were started again in 1913 by the writer both
with a view to obtaining the seed of 4 F and to stimulate compe-
tition. By 1913 this cotton was becoming known in Bombay, and
it was easy to get R. 1 to R. L4 prenuiwn in the ordinary market. At
the sales the premium went up to Rs. 2-8and Rs. 2-12. Since then
the number of sales have increased rapidly until this year the Depart-
ment will have sold by this way at fourteen sales over 100,000 mannds

Y The Ayricaltural Journal of Ludiey vol. Xopt IV 1885 vol, X pt UL 1916 vel. X1,
pt UL 1817 vol, XIIE, pt. I, 1918,
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valued at roughly £180,000. Since 1914 all the cotton (kapas)
coming to the sales 1s classified according to pu{'lty, an.d no American
cotton with over 5 per cent. desi cotton admixture is sold at tl}e
auctions. Premiwms averaging Rs. 4 per maund werc cbtained in
1016, and the highest price reached this year has» been Rs. 21-15 per
maund, when country cotton was selling at Rs. 15. per maund.
Although the cotton sold through the Departnient sales is only about
10 per cent. of the whole, the value of these salles has b.een enoruious
both in attracting new buvers and In securing a wide and open
market, This vear four buving agencies representing Bombay and
Abniedabad mills have come farward as active buyers. Nince 1915
Messes. Tata & Sous, who were the first to come into the market from
Bombay, have facilitated our task and helped to establish the market.
Ordinafy Punjab cotton which used to be grown exclusively in the
Colonies 15 classified in Bombay as Sind-Punjab and fetches the
lowest price in the market. Punjab-American is quoted since 1915-
1916 at from Rs. 20 to Rs. 40 per candy (784 1b.) over Broach, or
Rs. 100 to Rs. 150 or more above Punjab desi, This means Rs. 4 or
Rs. 5 per maund of kapas, which is the premium this cotton is fetching
at present. One of the conspicuous features with reference to the
introduction of a new cotton in India is the slowness with which
the trade responds to any change that takes plice. This holds
true for beth superior and inferior varieties and comsequently tends
to put a premiun on work with Jow wrade high yielding cottons
such as < Aligarh white " in the United Provinces and “ Roseum
in the Central Provinces.
The difficulties encountered have heen theretore us follows
(@) Yrom 1903 t5 1911 the problem was to geta fair premium,
The cotton began to comm.and premiuns independently
of sales In 1911, but this premium was far too low and

generally only As. 8 to As. 12 instead of Rs. 2 or
Rs. 8.

(h) With reswnption of sales in 1913 premiums went up.

The quandity had inereased from, 10,000 acres in 1911
to 30,000 1n 1913, Since 1911 there

has been no
looking hack,
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(¢) In spite of inorease in arca it was only by bringing in
and encouraging outside bidders, r.g., Tatas and
Bombay and Ahmedahad mills that fair prices could
be obtamed. This was largely owing to the conubi-
nation of the local ginning factories whe in the Punjab
buy cotton, and these resented the organization of the
zemindars by the Aucicultural Department. and in
many cases combired to wreck the sales. Attempts to
eliminate abuses in ““ weighments,” “ arbitration,” and
“rejections ”’ met with strong opposition, and factory
owners in many places, e.q., Lyallpur, have not bid at
our auctions for two or three years. With the assistance
of Mr. A. J. W. Kitchir, C".IE., Deputy Commissioner
of Lyallpur, the Department drew out a series of rules
and conditions regarding *“weighments,” **allowances,”
and ¢ arbitration ” to remedy some of the ahove abuses
and these have worked with censpicuous success.
The cultivator is begiuning to realize the advantages
of ““ co-operative sale ” and great developments in this
direction may be expected in the future,

(d) In spite of assistance throuwgh auctions it had heen
noted that prices in outlying markets which were some
distance from Lvallpur tended to be well below
Lyallpur prices. Toremedy this partially at anv rate,
it was decided to post up Lyallpur and Bombav prices
daily at the ehief markets. The idea is to keep zemin-
dars informed of the real value of their preduce
and of the general trend of the market. There has
been a marked eflect already and i all outiving
markets prices have advanced closer to Lyallpur
prices. At Tandlanwala which is about 40 miles
from Lvallpur by road and over 100 miles by rail,
prices up to this vear were sometimes as much as
Rs. 2 per maund below Lyallpur prices. but in the
present year have not been more than As. 6 per maund
lower. The effect in the Lower Bari Doab- has been
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even more pronounced and has in consequence reacted
verv favourably on the growing popularity of cotton

45 d crop.

(¢) Much of the Aneerican cotton produced in the Colonies

was sent to Bombay mixed with desi cotton, the latter
being put in te the extent of 10 to 25 per cent. and
sometimes even more. This mixing was partly acci-
dental owing fo over-crowding in ginning factory
compounds and also mainly deliberate. Zemindars
arow these cottons pure nowadays, and it is rare to
see a field of American with over 5 per cent. desi.
It iseasy to detect mixture in the dapas and zeniindars
are heavily penalized both i the Department’s
auctions and by factory owners for admixture of des
cotton ; hence the rapid disappearance of mixtures in
the field. When the cotton is ginned it is very diffieult
to detect even 10 per cent. mixture, and hence mixture
m baled cotton is not uniformly or adequately penalized
in Bombay. Thic practice must ultimately affect
every one, even those who try to send American pure
to Bombay. A remedy must be found up-country.
Ultimately no doubt it will he necessary to license
ginning factories and uee this handle to penalize
mixing. As a first step in remedying this and other
evils, the Purjab Government have accepted certain
suggestions ot the writer regarding conditions under
which any rew factories can be built. Prcbably
some sort of combination among factory owners
in the form of an Association which could be recog-
nized in Bombay is the only reliable and constructive
manner of tackling this difficulty, Membership ol
this Association would involve responsibility and an
undertaking to send cotton of definite purity. The
penalty for breach of these conditions would have to l
n_ heavy fire cr loss of nlembership. Sueh an  Asse-
clation would command confidence in Bombay and
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be to the interest ol ginners themselves as well as that
ol zemindars.

(f) Pure seed. With concentration on one type, viz., 4 I,

the whole of the American cotton will in tine become
standardized. Already over halt the American cotton
grown here is of this variety. and the proportion will
increase greatly in the next two or three vears. The
Department hopes to sell enough seed for 200,000
to 250,000 acres of this type in the coming season.
The seed is sold at a premium of 40 per cent. and covers
all expenses involved in premiums and in supervising
ginning, ete. As the seed rate is only 8 Ih. per acre
the increased price of seed amounts to ouly As. 3 per
acre and farmers gladly pay the necessary premiun.
It is possible that a better type than 4 F will be forth-
coming. In the course of a few vears it will certainly
improve as selection is carried through., Owing to
the existence of a number of large estates in the
('olonies there will be no difticulty in keeping seed puze,
A good deal of attention must be concentrated on this
work as it will become of growing importance as time
goes on.

(g) The gréater the quantity of a good elss of cotten

which can be grown the easier it is to secure fair prices
for the produce. So long as the quantity is small
only a few buyers can secure the cotton, and
competition s in consequence much restricted. With
the extension of irrigation the area under American
cotton will, of course, Increase, but at presentan area
of 450,600 acres will represent the linit in sight.
Cotton undoubtedly pays better than wheat in the
Western Punjab, and, in the case of American cotton,
farmers are beginning to realize that it is a very
safe crop.* The great question of inereasing summer

*S.e paper hy the writer on this subject contributed to the Punjab  Trrigation

Congress, 1918,
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supplies in the canals when the rivers arve in flood is
hecoming therefore of even greater 'mportance than
formerly. This is a matter of very wide and deep
significance to the future prosperity of the province.
The foundation for the success of such a policy is being
Jaid in the introduction of American cotton. lmmense
developments are possible in this respect in Sind a Iso,
where staple cotton of mueh finer quality than can be
grown in the Punjab only awaits the advent ofa secure
irvigation svstem, Such development n Sind would
react beneficially on the Punjab as it would tend to
raise the price of Punjab-American.



THE CONSOLIDATION OF AGRICULTURAL
HOLDINGS IN THE UNITED PROVINCES.

BY
Prow. H. STANLEY JEVONS, M.A, F8S,,
University Professor of Econuinics, Allakabad.

iComtinued from page 230, vol. XTI, pt. 11}
PART II. OUTLINE OF PROPOSED CHANGES.

Tyg first part of this paper has been devoted to an exposition
of the more important economic principles atfecting the consohdation
and enlargement of agricultural holdings and to defining and finding
a solution in general terms of the problen of establishing permanently
a higher standard of living. The practicability of attaining these
alijects has purposely been left unconsidered. It was intended only
to obtain a clear view of the right goal to aim at; hecause such a
clear view 1s necessary before the practical measures to he taken
for the purpose of changing the present evil can even be discussed
fruitfully.  Also in order to obfain a simple and clear view of the
object to he aimed at T purposely avoided details : and these may
in some cases he fitled in here.

('ONSOLIDATION OF ALL OWXERS HOLDINGS NECESSARY.

Tt i necessary to distingmish hetween the seattering of the
strips of one mahal, or legally recognized unit of ownenship, and the
scattering of strips held by one cultivator, whether from one or more
owners. For clearness of diction T use the term wnit of cultivation
to denote the whole of the fields actnally cultivated by one man, ot
by a family or partpers, as one business CONCETR, whatever the
ownership™of fields may be. The cultivator may hold some of his

{ 49) t
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fields as a tenant with oceupancy rights, and others as a tenant-at-
will, and himself own yet other fields, thus making upa cultivating
unit of, say, 10 or 12 acres. The scattering of strips in ownership*
would not be a matter of vital concern were it not that it involves
almost of necessity the scattering of the fields of a cultivating unit,
Lecause a tenant would experience very great difficulty in making
the numerous agreements which would be needed to get a consoli-
dated cultivating unit. T come, therefore, to the conclusion that
the only practicable course is to adopt a policy of abolishing both
scattered ownership and seattered tenants’ holdings at the same time
by consolidating the units of ownetship.

In cases when the ownership is not at present scattered—that
is to say, where a whole village, or a large part of a village, is held
as one sahal by a 16-auma shareholder, or in imperfect partition—it
would seem to he feasible for the owner, or the two or more share-
holders, to agree to rearrange the holdings for letting purposes.
One obstacle to this is the novelty of the idea, and the consequent
opposition which would be raised even by tenants-at-will as a united
body ; and a further obstacle is the absence usually of any expert
agent to carry out for the landlord the re-division of his land into
the fresh holdings. The land needs to be re-surveyed, and new
holdings graded in size according to the quality of the land, distance
from the abadi, etc. The principal difficulty, however, is the occur-
rence of occupancy holdings with their fields thoroughly intermixed
with the fields of tenants-at-will. The occupancy tenants cannot,
under the present tenancy law of the Agra province, be bought
out ; and it is exceedingly difficult to arrange an exchange of fields
which will be regarded by occupancy tenants as mutually satis-
factory., Counsequently nothing is done,

ADVANTAGES OF CONSOLIDATION ADMITTED.

. Yet scattered holdings are admitted to be a serious evil which
is frustrating the progress of agriculture in several parts of India.

Both smakals and paliis thereof, are fre uer
) s . f t P ered fle
] ent vants of the it : q Iy compos d of scattered Ids
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[ take it to be generally agreed by agricultural experts that it is
desirable in most places to consolidate scattered holdings more or
Jess completely, the idea being that a holding should be compact,
except where the nature of the country is such that the safest and
most economic business is to carry on a mixed farming requiring
river meadow lands, and plains or uplands in due proportion.

The disadvantages of the present condition of holdings and the
\dvantages of Te-stripping have been so well stated by many autho-
sties that I need do no more than indicate my agreement with their
statements. In 1912, Mr. Moreland, then Director of Land Records
and Agriculture in the United Provinces, prepared a note for the
United Provinces Government® which was printed and circulated
by this Government. His proposals will be considered later on in
this paper. In the same year Mr. G. Keatinge dealt briefly with
this question in the Deccan? In 1916, Mr. Burt read a paper
Lefore the Science Congress at Lucknow on “ The Re-alignment of
Agricultural Holdings ”;® and more recently a committee appointed
by His Highness the Gaekwar of Baroda has fully investigated
the question of the minute subdivision of holdings in that State.
Dr. Harold Mann has also called attention to the evils of excessive
<ubdivision and cultivation of scattered fragments of land. He
points out that cultivating a holding of small scattered fields has
the great disadvantage of very small holdings in preventing the nse
of machinery and labour-saving appliances, whilst also ** it has
all the evils of large holdings, in that it prevents the adoption of
really intensive cultivation by any holder.”s In a subsequent
publication he has amplified this study.® The importance of the

1 Dated 20th June, 1812, and enclnsed under No. 19 1-305-1912 of 1915,

2 Rural FEconomy in the Bombay Deccan (Longmans), pp. 40-2. 51-3.

3 Reprinted in the Agricultural Jouraal of India. Special Indisn Science Congress
Number, 1916, p. 33.

¢ Report on Consvlidation of Small Scattrrcd Heldings ; issued by Baroda State Printing
Works, As. 10.

6 « Beonomics of a Deccan Village, " Indian Jowrnal of Economics. vol. 1.
p. 420, Reprinted in the Agricultural Journal of India, July, 1917,

8 Land and Labour tn a Deccan Village s University of Bomhay: Economies Serivs
No. 1 (Oxford University Press}, 19)7—Uhapter 111 The Land and its Divisions and the
Holdings.
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question is being widely recognized in the Bombay Presidency and
M M v i 1als " - | h

it has received attention in the Bombay Legislative Couneil on more

. . 1
than one occasion during the past two years.

SCATTERED STRIPS CHARACTERISTIC OF PRIMITIVE SOCIETY
IN ALL COUNTRIES.

The cultivation of scattered strips is a well known and very
widely distributed economic phenomenon which seems to be charac-
teristic of a certain stage of the evolution of primitive society in all
races of mankind. The first thiee stages of the evolution of society
are (1) families living by hunting and gathering wild fruits ; (2)
nomadic tribes living by pasturing domesticated animals, and
gathering wild vegetable products ; (3) “ extensive ” cultivation, as
it is called by economists.2 Nomadic tribes, having learnt to take
occasional catch crops, gradually settled down and began to break
up patches in the jungle. They had no rotation of erops, but broke
up new patches in the waste as required.

The abadi is characteristic of the most primitive agricultural
peaple. They settled in a definite spot for the village, and thus
came & fourth stage. Al the lands near the abad hecame cultivated
by the growing population of the village and the children of large
families divided the home fields and had to make their cultivated
area up to a size sufficient for maintenance by taking in fields from
the waste. The fifth stage is the almost complete absorption of the
cultivable waste, except what is needed for grazing land ; and the
sixth stage, the subdivision of holdings through the growth of popula-
tion until the minimum economie size is reached, corresponding with
a slightly improved cultivation which is forced on the people for
maintenance. Here a stage of economic equilibrium is reached in
which population must be stationary and the death-rate equal to
birth-rate on the average, though owing to variations of the Seas0Ns,

! Procecdings of the Bombay
Mareh, 1916.

1 Cunni )
Cunningham, W. Grow of English 1 tustry und Commerce during the Early and Midi!

Ages, 5th ed., p. 33. ¢f. Bue il Beoluti i "
Ppgfe:ﬁﬁet}:;l P- 33. Cf. Bucher.  Industrial Bvolution, Trans, Wicket, (Holt & Co., N. Y

legislative Council ; especially the 14h and lath
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it is largely by famines and epidemic diseases that the average
death-rate keeps the population down.

This is the last stage characteristic of primitive civilization,
and society may remain in this condition for centuries. When
advanced civilization begins to demand progress of the agricultural
community, two lines of advance are possible : (1) by education and
co-operation, and particularly by instruction of the people in the
methods of intensive agriculture, so as to increase the productivity
of the small scattered holdings, as bas been done in France, Japan,
Denmark and TIreland; (2) the other line of advance is to
promote improved efficiency in agriculture by a re-arrangement
and enlargement of holdings. The former method would appear
to he very limited in its scope—in economic phraseology, the
marginal productivity of additional effort devoted to improving
the culture of small holdings declines rapidly. The only
exceptions are in places where there is u particularly large
demand for special crops, e.q.. the environs of Pars, London,
or Calcutta.

For the production of the staple crops the economies of large
scale production on compact holdings are so great that small holders
of scattered fields can hardly make a living in competition, where the
market is ruled by a considerable volume of production on a large
stale. They are handicapped notonly inlabour, but by the difficulty
of employing capital in the form of machinery and permanent
inprovements, This is well undewstood in England. It is easy,
therefore, to establish two propositions: {1) that the progress of
national economy, that is the welfars of the country as a whole,
demands the cultivation of all staple cropson large holdings with
abundant capital, becanse of the great economies, and therefore
increase of wealth, which would thus be realized ; and (2) that if .
large holdings become numerous in some parts of Jndia, 7.e., Punjal,
Central Provinces and parts of the United Provinces and Bengal.
the system must vapidly (that is in 20 vears or so) be extended
throughout the whole of fndia. because the cultivation of staple
erps on small holdings will become so unremunerative as to
Yield less profit than will support the oxisting standard of living.
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NECESSITY FOR (GOVERNMENT INTERVENTION.

It may be admitted that the economic welfare of India requires
the introduction of the system of cultivation on large compact hold-
ings, and yet be questioned whether there is need for GoVernn.lew
intervention in the matter. It may be answered at once that it is
highly probable that, were it not for the very great economic frictior.
created by the primitive land tenure customs and laws, the change
would have come about already. Unfortunately the effect of British
legislation in India, which created occupancy tenures an(% permanent
ryotwari and zemindari holdings, has been greatly to increase the
difficulty of change ; and it may be confidently asserted that the
difficulty of re-arranging and enlarging holdings is now so great
that the expectation of a profit three times greater than that which
may be fairly anticipated would not bhe a sufficiently powerful
aeconomic force to bring about the change. It is, therefore, essential
that the Government should intervene, and by means of special
legislation facilitate the consolidation and enlargement of holdings.

The experience of other countries supplies ample precedent for
the special intervention of Government to secure this end. In all
countries the last stage of primitive tenure involves not only an
intermixing of fields, but common rights in grazing on the pasture
and waste, and, sometimes, on the stubble. Such rights have every-
where proved too complex and stubborn to be liquidated by agree-
ment over any large area of country, and special legislation has
proved necessary. The pioneer country in this special legislation
was England ; but many other countries have been obliged to
undertake special legislation as noted above. As the change has
been carried practically to completion in England it will be profitahle

to glance biiefly at the methods which were adopted and the result: :
obtained in that country.

THE ENCLOSURE MOVEMENT 1N ENGLAND.

In England the consolidation and enlargement of holdings was
nearly alw?’ays accompanied by the erection of a ring fence about the
new holding, which was usually partly carved vut of the common
land. Hence the process vatiously called re-stripping, re-alignment,
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consolidation, redistribution, re-partition, or reorganization, was in
England termed  enclosure.” The type of cultivation, which was
practically universal in England during the Middle Ages, is known
as the ““ open field system.” The lands of the manor (or village, as
we should call it in India) were classified as follows : (1) the demesne
close (or private compound and home fields of the Iord of the mano );
(2) arable fields ; (3) meadow land, beside a stream or river ; (4) com-
mon pasturage on which the villagers had limited grazing rights ;
(5) waste, with unlimited free grazing until later centuries when the
growth of arable and pasture absorbed most of it ; (6) forest, with
well-defined rights of the villagers for taking fuel and timber. The
villagers, whether free-holders, villeins in servile tenure, or tenants-
at-will of the former or of the lord of the manor, cultivated a large
number of strips scattered throughout the arable fields, the number
of separate strips being from 4 or 5 up to 50, but the most frequent
number was probably about 20. The standard size of strip was
the acre, 220 yards (one furlong) in length and 22 yards wide ; but
half and quarter acre strips were not uncommon, hesides irregular
plots caused by the contour of the ground. The acre was supposed
to be the area which one plough with four, six or even eight oxen,
could plough in a day, and as no cultivator owned as many oxen as
were supposed to be required for the plough, a co-operative system
of assistance prevailed. Whilst the demesne (equivalent to sir)
lay partly inenclosed home fields, the larger part of it was in scattered
strips in the open fields. The arrangement of the strips in the arable
fields is well shown in a map published by Mr. F. Seebohm in his
book “The English Village Community.” The best description
of the English field system prior to the enclosures is to be found in a
recent book by Professor H. L. Gray of the Harvard University.’
He reproduces a number of maps of old parishes showing clearly
the arrangement of the strips in the arable fields aud the manner in

! See frontispiceo and plate opposite page 26, The latter plate is also reproduced by
Cunningham, ibid., page 44. [ have relicd considerably on Cunningham’s account of the
medimval system of agriculture and would refer readers pacticularly to pp. 73-8 and
Pp- 526-34.  An clementary sketch of the manorial system is contained in Gibbin'y Iadustrial
History of England (Methuen), pp. 5-22.

? English Field System (Harvard University Press), 1015,
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which enclosures usually began to be made around the village
dwellings which were concentrated in one place along one or two
roads. Other sporadic enclosures of the meadow land were made
for pasturage purposes, the initiative being usually taken by the
lord of the manor enclosing part of the demesne.

The manner of cultivation differed in various parts of England
and changed slightly in the course of centuries. The more primitive
method was known as the « two-field system,” and it involved letting
the land lie fallow every alternate year. The arable strips of the
village were grouped in two open fields, perhaps 200 acres or more
cach. Tnone vear all the cultivators were obliged to leave all the
strips in one of the fields fallow because the cattle were turned out
to graze on the fallow land, and so the whole of their cultivation was
done in the strips of the other field. Next year the fields were
changed. A gain of cultivating an additional one-sixth of ths total
area was made by adopting a three-course rotation which involved
the arable lands of the village heing laid out in three fields, and was
termed the “ three-field system.” Tach field was laid fallow in
succession so that each of the three fields was put through the
following rotation -

(1) Ploughed and sown with wheat in October, reaped the
following August ; grazing on stubble during autumn.

(2) Ploughed in March and sown with barley, oats, heans or
pulse ; grazing on the stubble during the autumn.

(3) Land ploughed twice, but lying fallow, andopen to
cattle.

The three-field system seems to have gradually superseded the
t’W”.'ﬁeld System except in certain districts where the latter remained
““m hoth the systens gave way before the modern method of con-
\»(zxrtlhlu husba.ndl‘y in which periods of grass growing alternated
]‘:Ilfildiiilﬁz;ilzll(t] 1If was th‘e profit of sheep farming and cattle
cultiv‘agnn . éj )'.16( tul the w1t}.1drawal of Iandi% from the common
in the eust o1 En(llr Oélc‘usure with fences.  This movement began
consideratle ‘Og ‘;llnt. n the ﬁfte'en‘rh century and resulted in a
The froontiod o_}l S};lu ation of cerFam parts of the eastern counties.

¢ep breeding did not extend over the 1est of the
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country, and probably also there were greater legal difficulties in
making enclosures in other parts of England, a larger percentage of
Jand having been freehold originally in the ecastern counties.
Sporadic enclosures took place throughout the sixteenth century,
but it was not until proper ideas of convertible husl bandry and
drainage were learnt from the Dutch in the sev enteenth century
that a widespread interest in the consolidation of holdings and their
enclosure began to be evinced.

The best account of the enclosure movement is given hy
Professor Gonner in his book ** Common Land and Enclosure
(Macmillan, 1912). He has traced from contemporary documents
the whole course of the movement and has described the I legal
methods adopted at various times to carry out the enclosures, [n
the seventeenth century, the enclosures w ere mainly carried out
by agreements of the owners, which would mean the lord of the
manor, the copyholders and one or two free-holders. It was usually
ounsidered necessary to render the agreement indefeasible by

obtaining a decree of the Court of Chancery. A few extracts from
Gonner's book will be of interest.

“ During the seventeenth century, agreenients were evell more
nnportant.  The testimony as to their prevalence is strong and
spread throughout the period. They find mention in the record of
the action of the Priv y Council, between 1630 and 1640, which illus-
trate the difticulties which beset those anxious to agree, and also
the methods wherehy a reluctant consent was often wrung from
those who were unwilling.  Again, in the controversy which raged

alittle Jater as to the effect of the enclosures in the Midlands, and
particularly in Leicester, we ure told of the lords of the manors and
others anxious to enclose that if they cannot persuade. they com-
mence @ suit in Jaw,” 1

The difficulty of this method was that © the decree would not
afloct vights which were elaimed by others than the parties tu the
case. ... ., It may be suggested that it was the recognition of this
limitation which led to the disuse of this particular method. Its

Y fbid., pp. o3t
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inability to procure anything like a binding or universal C(Ansent,
together with the difficulty attending purely VOqu(litarﬂ,ian devfen
registered agreements, led .to the. open and stea J demand for
powers to prevent obstruction which could be obtained only by
application to Parliament.’j 1 .

“ This new stage on which enclosure ente?rs under pf;trhamentary
authority admits of division into three periods. During the ﬁl‘St,l
which extends through the eighteenth century to the general act of
1801, the growth of the private acts may be .traced from the very
rudimentary form of the earlier acts to that high degree of. develop-
ment where, by reason of the very uniformity and complexity of the
provisions included on each occasion, a general act was rendered
not only feusible and useful but essential. The second period is
From 1801 to 1842-5" and includes the private acts which were passed
in accordance with the provisions of the general act. After 1845
the powers hitheito exercised directly by Parliament, and through
commissioners specially appointed by act, were delegated to different
permanent bodies established by act, and subject to Parliamentary
control, inasmuch as their decisions or orders had to remain on the
table of the Houses before becoming operative.”?

The usual procedure in making enclosures by private act was,
at the close of the eighteenth century, when the techuique had fully
developed, as follows."  Proceedings were commenced by a petition
for an act, which involved considerable expense whether the act
was ultimately obtained or not, and this Placed the initiative in the
power of wealthy owners only, A meeting of owners and others
known to be intevested had to be called and a preliminary agreement
of all those who could be 80t to agree to submit their interests to
conmissioners sanctioned by Parliament was included in the patition,
In most cases the commissioners, usually three in number, wer
named 1n the petition or draft bill, The commissioners were usually
paid.  Probably the best “ were practical men with knowledge of

! 1bid., pp. 35-6.

¢ That is, to the general act of 1845,

3 16id., pp. 59-60.

* This is abstracted from Gonger, ibid., Book 1, Chap. 111, .
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farming and surveying, who gained experience from being employed
in enclosure after enclosure.” ' The powers of the commissioners
were considerable and each was bound by oath to administer with
justice. Their award was final, except as to the title to property.
The local proceedings were arranged with a view to publicity, and
usually opened with a public meeting to consider the draft petition.
After such negotiations and meetings as proved necessary, signatures
of the draft bill were obtained and witnessed, showing the degree of
dissent, if any ; and the act was then usually passed by Parliament
with little or no alteration, if in the usual form,

The commissioners being now appointed called a public meeting
at the locality, at which they usually took the opportunity of
obtaining public consent, or atleast hearing objections, in regard to
the surveyors and valuers they proposed to appoint, The survey and
valuation, the latter parcel by parcel for every holding, were then
made. Besides fertility of the soil, drainage, situation and cost of
enclosing were always taken into account. The proposed allotment
of new fields was then made, and a revaluation of the land on this
basis. Upon the improvement of value thus ascertained was first
assessed the cost of the enclosure ; and then the rights of tithe,
various rights of the lord of the manor, and of the forest ranger, ete.,
were compromised. The commissioners then proceeded to lay out
the village anew, apportioning land of amount corresponding in the
proportion of new total value with the proportion of estimated value
of the previous rights of each recipient. * The new enclosures were
as a rule regular and compact.... They lay, in the case of some,
at a considerable distance from the little village of farm houses,
while others had the advantage of having their holdings conveniently
near.? One of the most important duties imposed on the commis-
sioners was the laying out of roads, which were to be planned before
the land was distributed. The public roads were to be constructed
at the common charge of the enclosure. Private roads for access
to holdings were planned by the commissioners and the expense
apportioned by agreement amongst those whose holdings they served.

! 1bid., p. 75 1 Jbid., pp. 82+3.
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“ There is no doubt that the roadmaking performed under the
enclosure acts co-operated with the increase in and improvement of
roads under the Turnpike acts in effecting the great change in the
means of locomotion which marks the end of the eighteenth century.”
Fencing or hedging of the holdings was required to he done, and this
bore heavily on the owners of small allotments, so that they
frequently Jd to sell their rights to large holders.

The expenses of enclosure were heavy and caused loud com-
plaints by the smaller owners. The Board of Agriculture has
calculated that the average area affected by the acts was 1,162
acres each ; and that the average expenses were as follows 1—

£
In obtaining the act .. 4{_)7
Survey and valuation .. . 250
Tees of commissioners and pay of clerks, ete. 344
Fences - 550
1,650

This amounts to an average of £1 8s. 1d. (ur Rs. 21-1) per acre ;
hut apparently it docs not include the assessed cost of roads. The
appreciation of value was considerably more than this for the larger
lholdings ; but bardly equal to the expense for the smallest of the
new holdings.

The xubsequent history of the new compact holdings is one of
gradual consolidation and enlargement.  Immediately the re-
distribution wag effected and the land fenced, many cottagers and
small holders found themselves possessing a lield of 5 to 10 acres, or
two flelds aggregating 15 or 20 ucres. They failed to make them
pay, got into debt und sold their holdings, usually to the lord of the
manor, who threw such additional fields into his compact farns on

!« Tumpike Trusts originated in the desite to maintain and improve roads. In many
casus, however, they are dirocted to the provision of new roads (sce pp- 1851, xlviii; County
Keport, Kent). While the first act was in the seventeenth century, such acts are scarce till
Anne, and not really plentifal till towards the end of G. 1L, thenceforward they are very
numerons. The trustz wero wsmally for Hmited periods, but theso were open to renewal.
By the beginning of the eighteenth century, the length of poad under Turnpike Trusts was
ahout 17,000 wmiles (in 1818, 17,601, Parl. Papers 1818, xvi.: in 1821, 17,328, Parl. ‘Pluporx:

1921, iv ) of eourse the wajor ¥y of roads were not under such tr 19ts, ot roads bein, ven
s e h B
iy , other it g3
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which he was proceeding to build farm houses and buildings, TFor

the first few years after enclosure all the cultivators, except the
farmer of the old demesne, probably continued to live in the village
and go daily to their new fields. But with the gradual formation of
larger farms, involving a considerable household working at one
centre, there was a movement to secure a residence on the holding
itself, and as fast as landlords could find capital for building farm
houses the exodus from the village high streets took place. 1t is
important to notice that holdings of less than ahout 40 acres in area
were generally located as near the village site as possible.  With
the formation of larger farms many of the objections to isolated
residence disappeared because there was usually a larger fanuly and
several relatives and hired labourers living on the farmstead. These
numbers gave increased secwity, and a sufficient degree of social
intereourse, if supplemented by visits once or twice u weel to the
village or market town, During the first three-quarters of the
nineteenth century the movement for increasing the size of farms
seems to have continued in England, two or three small farms of
fifty to one hundred acres being thrown together and let as one.
One of the farm houses and appurtenant holdings would he
greatly enlarged, and those of the other holdings he dismantled,
or he lot as residences with garden and paddock if amvwhere
near a town.

It is worth noting that a vast improvement in the intelligence
and elass of youths who remain to work on farms in Fngland has
occurred during the past 15 years by the cheapening of the bieycle
whereby they can meet daily in the evening 1 the village. [t is not
difficult to imagine how, in rural India, social life would Te raised
to an altogether higher plane, were the holdings to be sufliciently
enlarged and methods of cultivation improved so that the majority
of villagers conld afford to own bicyeles, and if inter-village roads
were all metalled so that they could use them. The Indian villager
s fond enough of gadding about if he gets the opportunity ; and 1t is
difficult to overestimate the educational value of local as well as
distant travel, Nothing would more rapidly difiuse an interest in
and knowledge of improved methods of cultivation,
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MR. MorELAND’S NOTE,

In his note referred to above, Mr. Moreland first indicates the
advantages which would accrue from a re-distribution of holdings ;
and then rightly points out that the present waste of power becqmes
more serious as the cost of production increases. He regards it as
desirable that experiments should be made in villages where condi-
tions ate favourable, and proceeds to outline a method of proceeding
by arranging exchanges of fields. He then sugges'ts tha.t if it w.ere
“found possible to make the bulk of the holdings in a village fm.rly
compact,” the question of moving homesteads out would arise,
“Where the holding is at a long distance from the village, the
cultivator might decide after disenssion to build a house on it.”
He next refers to the necessity of retaining the uneconomic holding
(in due proportion) as a ladder by which the hest and thriftiest
iabourers can mount to the rank of cultivator. The next paragraph
is important : if the result of experiments as above indicated should
be negative, the question would then arise of passing an Enclosure
Act giving landholders the power to override the opposition of a
minority and reorganize their villages with a clear course open.
Finally he deals with the question of increasing the size of holdings.

The criticism of thislast seetion of th note relating to the size of
holdings must depend entirely on the critic’s premises.  Mr. Moreland
writes as if looking at the question from what I hope I may call
the old-fashioned point of view. The question with him is whether
external cconomic forces will foxce attention to the size of holdings
as a serious social ¢vil through the margin hetween price and cost of
production becoming less than a subsistence minimum. He thinks
there is no reason for 1mmediate anxiety, and hails the co-operative
movement, especially eo-operative purchasing and marketing, as a
means of at least staving off, if it cannot permanently prevent.
such a calamity, ‘

OrJECTS OF PROPOSED CHANGES.

My own object in the proposals which I shall make in the
remainder of this paper is a very different one from that which may
be inferred from Mr, Moreland’s note ; and T would submit that it
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is of fundamental importance to have clearly in view the object of
any proposed measures before judging them, and that it is always
necessary to decide definitely upon the aim of any reform under
consideration before proceeding to discuss what changes are needed
and how they are to be carried into effect.

In the measures which I shall now tentatively outline I keep
constantly in view as their object the deliberate and progressive
increase of the welfare of the Indian people.

The economist is directly concerned with two ways of realizing
this end :—

(1) By the development of the economic resources of India
with the utmost rapidity consistent with safety in
assuring permancnce of the results obtained.

(2) By the provision of the physical basis for progress to a
higher standard of life—intellectual, religious, moral,
and social-hy indicating—

(@) how to utilize for this purpose with the greatest efficiency
the wealth produced by the development of
resources ;

{b) how the material environment, as regards dwellings,
towns, roads, water-supply, public works, and so
forth, may he arranged so as to react with the
greatest effect in the desired direction of intellectual,
moral and social uplift,

There can be no question but that the right line of advance in
developing the rtesources of India is to utilize the machinery of
Government in order so to rearrange the land tenure system as to
enable the existing body of skill and knowledge of the agricultural
art possessed by the cultivators through tradition and by numerous
trained experts, and the existing supply of capital in both private
and State control, to be employed with the maximum of efficiency
in the production of wealth. At the same time in devising measures
to this end care should be taken that there 1s not a serious loss of
character and other beneficial qualities of the agricultural population
by the social revolution that must be caused, but rather that the
measures taken for the production of wealth tend at the same time
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to the uphuilding of the more perfect man. As a step in this direc.
tion [ proceed now to define the type of rural community whicl,
appears to me to be a realizable ideal for the near future, and a very
distinct advance along the road which I have indicated.

[ would like to say at the outset that my views on this questioy
were only formed alter a visit last year to the Lower Chenab an
Tower Bari Doab canal colonies. I very much doubt whether any
one wha is not familiar with the wonderful canal colonies of the
Punjab will have the faith that has been born in me as to the pos
sibility of the rural regeneration of the rest of British India. In the
remainder of this paper [ shall refer only to temporanly settled
tracts where zemindari system of landlord and tenant prevails
as in the provinces of Agra and Oudh, the Central Provinces and
parts of the Punjub. Much that 1 say will also be applicable to the
permanently settled territories of the United Provinces, Bihar,
and Bengal. :

{0 be continued.)



BLAST OF PADDY.

BY
W. McRAE, M.A, B.Se, TS,
Government  Mycologist, Connbatoie,

Iy Papanasam Taluk of Tanjore District in the Madras Presi-
lency there was a marked shortage of this year’s second crop of
he variety of paddy (Oryzs soliva) called Korangn Samba. The
mltivators attributed the short crop to unwonted rain at the end
yf December when the plants were in flower, but this is an after-
shought remembered at harvest-time to explain the shortness,

As an example of how small the crop has been in particular
fields the information got in the village of Umaivalparam i3 inter-
ssting. Last year as a second-crop paddy Korangn Samba gave
1008 Madras measures* per acre. This year one acre gave 720 M,
bf which 96 M., remained after winnowing. Another field of
{1 acres gave 192 Mum,, of which 20 remained after winnowing.
.., 15 Mm, per acre.

A ten-cent plot in a badly infected field i the village of
mbalapadi was harvested and winnowed in my presence. The
ield consisted of 3% M.m. weighing 308 tolas (almost 8 1b.), 7.e., at
he rate of 373 M.m. per acre. The owner said that the usual yield
a ten-cent, plot on this land was 120 M.m. and the Tahsildar told
¢ that the average for the taluk was 72 M.m. Before I arrived,
st of the paddy had been harvested, and of what still remained
n the ground this field was by far the worst Isaw. Accordingly,
hough this experiment shows how great the loss can he, yet from
t no estimate can legitimately be made of the loss over any large
rea and such an estimate I had no means of making, though figures

* Une Madras measure contains 108 cubic inches, and one M.n. of paddy weighs 2§ Ib.

(6 ) o
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given me by the Tahsildar from the village officers’ reports sho.w that
over an area of 1,687 acres in twelve villages the average yield of
Korangu Samba was 216 M., per acre. In these villages, too, abont
498 acres of this variety were sown as first erop, three-quarters of
which were in two villages. 'The yield varied from 36 to 720 M.,
per acte, the average being about 264 M. Thls. shows that the
was considerable shortage in the first crop this  year. Outside
these villages there docs not seem to have heen much talk of show
crop and the varicty is said not to be widely grown in the taluk as q
second-crop paddy.

Perhaps one ean get a more impressive Idea of the loss caused
if it be given in money value on the basis of 12 Mm. to the rupe:
which was the price after harvest in February. In the two examples
from the village of Umaiyalpiram given above, the shortage i
1,008 —96=912, and 1,008—15=993 Mm, respectively, or Rs. %
and Rs. 82 per acre. In the field from which the ten-cent plot was
chosen the shortage is 1,200 - 37§ =1,1624 M., or Rs. 97 per acre,
For the 1,685 acres the loss is 1,008 — 216 =792 M.m., or Rs. 60 pei
acre, while over the whole area it 1s 1,336,104 M.m., or Rs. 1,11,000,
This is a very great loss indeed and bears out Metealf’s! expression
that “from the standpoint of the amount of loss it causes i
undoubtedly ranks with the grain rusts as one of the most serious
plant diseases of the world.”

According to the villagers, Korangu Samba was first tried a
second-crop paddy in Ganapathi Agrahiram and was brought i
1915 from a village about 25 miles south, where it was grown as i
single-crop paddy. The 1915-16 erop in the new conditions was 1
very good one. Being well spoken of it was tried on a larger scal-
next year and the crop was again good, being 960 to 1,680 M.
per acxe. This year, however, it has caused much disappointment
To some other villages it was introduced in 1916 from a village where
also it was grown as a single-crop paddy. The first year’s crop
was a heavy one but this year it is very poor. Both these places of
origin are outside the irrigated part of the Cauvery delta and tht

¥ Metealf, H., on pp. 99105 of The Disenses of Tropical Plants, by M T.‘Cook, 1913
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soils are higher and more freely drained. This would naturally lead
to a deeper rooting habit in the plant and this may account for the
high yields which this variety gave in the first one of two crops after
being introduced to the heavy soil conditions of the delta lands,
though the variety seems not to have been able to adapt itself per-
manently to those conditions afterit had lost its initial vigour.
Several people have declared that they will not grow this variety
again.  There is little likelihood of its being used in these villages
and a note of warning has been given to ryots generally in the delta,
» avoid this variety in future on double-crop land.

CHARACTERS OF THE DISEASE.

Smiall spots appear on the leaves and extend through the tissues
 the leaf, appearing equally on both upper and lower surfaces.
Reddish or brownish at first, the centre soon becomes pale yellow,
Che spots extend more rapidly in the longitudinal direction and may
secome one inch long by one-fourth inch broad. By this time the
xlge of the spot becomes pale brown, and ultimately the whole area
f the spot becomes brown. Adjacent spots coalesce. The brown
weas sometimes extend along nearly the whole of one side of the
eaf-blade or they may extend across it and the leaf gradually
vithers. The central part of the spot assumes a soiled, smoky
ippearance owing to the presence of the sporophores and spores
n ahundance, and this occurs on both surfaces of the leaf. Spots
we found on the leaf-sheath as well as onthe leaf-blade, and may
lso involve the ligule. When a spot is present at the junetion of
he Dlade and the sheath this part often becomes very dark brown.
Vhen that part of the leaf-sheath immediately outside a node is
afected the stem below it is sonwetimes infected too, becoming
Imost black at the node and for a short distance above or below
»or both. The stem sometimes bends over at this infected node.
Vhen the leaf that encloses the ear-head is infected some of the
lumes touching the spots hecome dark brown and the region of
he stem below the ear-head hecomes brown and ultimately almost
lack for a distance of about one inch. This discoloration also
xtends upwards into the lowest branches of the ear-head. Not
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infrequently the stem collapses and breaks at this place and the
ear-head hangs downwards. Apart from a few dark brown glumes
the ear-heads usually look quite normal, yet the ears are seldon
filled. Thev either have no rice-grains or very stunted grains though
some of thuem may be filled normally. From the ten-cent plot
in a badly-infected field in the village of Umaiyalpiram mentioned
above, the grains of fifty ear-heads that had a dark diseoloration on
the stalk just below the ear-head but that looked otherwise normal
were counted. There were 7,275 paddy-grains, of which 171 were ful
and these were found on nine ear-heads, i.e., 2'3 per cent. of the
grains contained rice-grains. Of the others a remnant of a rice-graiy
was present in each paddy-grain, but it was of no use as rice. I
many cases, the people had no suspicion that the plants were abnormal
and they expected a good yield. It was only when the coolies, pail
in kind for their first day’s work, complained that they got no rice
from the paddy that the owners realized that their erop was shor,

A considerable number of plants appear to have been attacked
while in quite a young stage. The earliest formed leaves wer
covered with spots and were dried up as also were most of the
later formed leaves. The plants were only about one foot hidl
They had very few stems with ear-heads and even these containe
only empty grains, In other plants the main tillers had maturel
and there was a considerable amount of secondary growth of brancle
from them. The ear-heads of the latter showed arrested develop:
ment and in many cases their branches were not expanded, bu
had remained together as they were in the stage when they pr-
truded from the sheath. The ears very seldom contained rice
grains, These young branches as they were in all stages of develop
ment showed well the various stages of the attack. When a youn;
branch had been attacked eatly, i.e., before the ear-head had con
out of its sheathing leaf, the leaves had numerous spots and wer
dried up and the ears were empty. The empty ear-heads stand’
erect and are conspicuous in the field when the normally matured;

i

ear-heads all bend over with the weight of the grain, When
branch had been attacked 1

: ater, the spots occupied a small propor
tion of the leaf-surface an

d the ear-heads were comparatively wel



BLAST OF PADDY 69

lled, though some contained stunted half-formed rice-grains. On
he other hand, some plants lightly attacked had well-filled cars.
‘hus a plant attacked in an early stage suffers worst while one
ttacked at a late stage of its developmentis but slightly affected,

In the early stage of the attack these characters are usually
airly definite, but as the general health of the plant hecomes affected
nd it loses its green colour, the colouring of the diseased part
yecomes indistinet and the presence of the fungus is not casily
ccognized on the blackened, faded and discoloured leaves and
tews which become invaded by various saprophytic fungi.

The characters of the disease found on Korangu Samba were
lso seen to a small extent on Kirun Kuruvai, Chinna Sirumaui,
“ellai Sirwmani, Thoga Samba and Tanga Samba though not on
llai Samba, but there is no complaint of short crop on any of
hese. Two plants of Chinna Sirumani were found in the field from
rhich the ten-cent plot was chosen but thev did not have the
lisease.
~ The fungus Piriculuric oryzee was found on the spots on all
immons in which thev were found onthe plant, viz, leaf, node,
Lem ear-head and glumes, and in all the varieties noted. Its
Iphi penetrated the cells of the various tissues and were found
t\ abundance. The sporophoves protruded in groups of two to
pur from the stomata and nearly every stoma on a spot had its
uwota, The spores were formed singly at the end of the sporophore.

Lien one spore is shed the sporophore grows a little and produces
wther and five may be produced in all, though in culture 17 have
leen formed on one sporophore. When looked at through a lens
icu surface of the spot appeared to be covered with a brown delicate
iet\uuL, which consisted of sporophores and spores. The spore
bpzl e yellow and pear-shaped, and at the broad end is a slight
ilutubelance that attached it to the sporophore. Kach spore has
\\u cross walls dividing it into three cells. They germinate readily
il\\ ater. Two hours after immersion they begin to germinate, and in
hg,htcen hours have produced long branching hyphe sometimes with
thucal resting spores with slightly thickened walls and dense
rotoplasnie contents.  Metealf says that the three-celled spores
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rarely survive over three months, but that the resting spores may
survive at least twenty months. There is thus ample opportunity
for the fungus to live over the dry weather and infect the mnext
ctop.

The fungus has been declared to be the cause of Brusone i
[taly by Cavara and Farnetti, of rice-blast in the United States o
America by Metcalf and Foulton, and of Imotsi in Japan by Kawa.
kanid. In these countrics it has done a very great deal of damage.

Seeing that paddy as it is grown is not adaptable to ordinaix
preventive measures like spraying, any method of control of the
disease will have to be along cultural and selective lines. Ther
seems to be a consensus of opinion among those who have investi-
gated the disease that nitrogenous fertilizers render varieties of
paldy more susceptible to the disease and this will have to Iy
studied under the local conditions in Tanjore. The success tlu
has attended the produetion of resistant varieties in other countries,
especially Ttaly, is encouraging, if the disease becomes a menue
to paddy cultivation in this country.



EXHIBITS OF THE GOVERNMENT AGRICULTURAL
CHEMIST, MADRAS, AT THE MADRAS INDUS-
TRIAL EXHIBITION, DECEMBER, 1917.

BY
M. R. RAMASWAMI SIVAN, BA,

Acting Government Agricultural Chemist, Madras,

A retnar was received from the Director of Agriculture,
Madras, on 15th August, 1917, stating that an industrial exhibition
would be held at Madras during Christmas, the main object of
which was to encourage the manufacture in this country of articles
hitherto  imported, and the Government Agricultural Chemist
wis specially asked “to make endeavowrs to show articles of foad
prepared  from  local agricultural produce which could replace
similar imported articles.” The ordimary departmental work was
far onee stopped and the whole of the staff turned their energies
on to this problem.

» So far as food products were concerned, it was felt that the
primary problem was the production of a good malt and malt
extract, as these are important constituents of many patent foods.
The scope of the work was extended s as to include other substances
than foodstuffs and the articles finally prepared for the exhibition
may be elassified as {ollows:—

A, Infant and invalid foods.

B. Breakfast and other foods.

C.. Flours and starches.

D, Beverages.

K. Casein and casein products.

1. Miscellancous,

(7))
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A. INFANT AND INVALID FOODS,

The search for a grain of good malting capacity. Malted foods
claimed first attention in the laboratory. As barley, which is the
cereal grain almost universally used as the base for the preparation
of different malted foods, is grown only to a small extent in Madras,
a substitute for barley was sought for amongst the important cereal
grains of the Presidency, vez., paddy (Oryza sativa), cholam (Sorghui
vudgare), ragi (Eleusine coracana), cumbu (spiked millet) and teno;
(Seturin ilalica).¥ These grains were each malted and their diastatic
activity determined and compared; the experiments showed that
cholwn and rag: malted as well as barley, The malting process was
carried out in the following manner :—

A quantity of each kind of grain was soaked in water for
24 hours, drained and spread in large tin trays to germinate, the
trays being covered with a wet cloth to presexrve a moist atmosphere.,
After three to five days when the radicles were prominently visibl
und had attained 4 length of about § inch, germination was arrested
by first drying in the shade for two days on the stone floor of the
verandahs and then in the sun for one day, after which the malted
grain was ground in a laboratory sampling miil,

The  diastatic activity of cach malted meal was determined
as follows :—

Fifteen grams of the malt were digested with 250 c.c. of water
at room temperature (average 28°C.) for four howrs. Tle extract
was filtered, the first portions being  rejected. One c.c. of the
filtrate was added to 15 c.c. of a 2 per cent. solution of soluble
starch, and, at the end of one hour, the starch solution was tested
with lodine. In the case of chelam and rage no  starch remained,
but in the case of others starch was present and had not been

*‘Acum‘ding to the Agricultura) Statistics of the Madras Presidency for 1916-17, 1l
noruiad acrcages of the above Crops were (—

. Acres
éﬁgﬁi . . .. .. .. 10,687,950
. . .. .. .. .. 5,407,450
g,;til}m . .. .. . o 2,502,350
.. . . . .o 3,609,120
Barley | . ..

3,120
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completely hydrolysed even after twelve hours, thereby indicating
that cholam and ragi malted better than paddy, cumbu, maize, or
tenai. Preliminary experiments showed that cholam and ragi were
a little superior to barley in diastatic activity as shown by eolour
reactions with iodine. Further investigations regarding the differ-
ences in diastatic activity of barley, cholam and ragi and of the
sugars formed by hydrolysis therefrom have been carried out and
submitted for publication as a memoir in the chemical series.

The malted cholam and ragi thus prepared were utilized for
the preparation of several types of patent foods.

Benger’s food type. The coarsely ground cholam and rugi malts
were sieved in a 100-mesh sieve to remove husk, mixed separately
with arrowroot starch in the proportion of 3 to 1 and bottled air-
tight. Thus were obtained two substitutes for Benger’s food, one
[rom cholem and another from ragi. The prepared foods had the
same properties as Benger’s and, when prepared according to the
directions given on the Benger's food hottle, were found to hLave
all their starch hydrolysed.

Malt estract.  Four hundred grams of cholam and ragi malts were
each extracted with 1,200 c.c. of water at room temperature for
three howrs, filtered through muslin, clarified with kaolin and filtered,
awd the liquor evaporated in zacuo at a temperature of 40-50°C,
and ab a pressure of about 50 m.m. so as to prevent the destruction of
the diastase. While the evaporation of the diastatic liquor was
proceeding, the residue on the muslin was transferred to a large
flask with water and quickly raised to boiling, whereby the starch
Lecame gelatinized and the proteids coagulated. This gelatinized
starch solution was filtered through a percolator and added gra-
dually to the evaporating malt liquor, so that hydrolysis of starch
took  place simultaneously with the evaporation of the liquid, As
soon as the contents of the distilling flask became sutticiently thick
which usually took from 12 to 15 hows in the improvised appa-
ratus, the malt extract was poured out into stoppered bottles, The

! Mewoir vol. V, no. 4 of the Chemieal Series, by B. Viswanath, 1. Lakshmana Raw and
. A. Raghunsthaswami Ayyangar  (In the press.)
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specific gravity of the extract thus obtained was 1'?0 and, in 0%‘der
to imitate the colour and the caramel odour of the imported article,
haked starch was added in some cases during the evaporation process,
Malt extracts prepared from both cholom and ragi have kept well
for over six months. '

Mellin's foud type. To the diastatie li(llll.)l‘ referred to in the
preceding paragraph, gelatinized starch solution Was added In the
proportion of 1 of malt liquor to 2 of stareh solution and the whols
evaporated in cacwo. The residue was  dried in vucuo a.nd then
powdered with some lactose, forming a satisfactory substitute for
Mellin's food.

Hoslick's malted wiilk type.  Partially skimmed milk containing
I per cent. of fat was evaporated and dried ¢n vacuo at 50°C. The
drv residue was powdered, mixed with desiccated malt  extract
(z’.;’.. Mellin's food) and sodium bicarbonate in the proportion of
69 ;30 0 1 and quickly bottled.

Seenatogen, Plasimon, and Evcasein types.  asein being the chief
proteid matertad in milke and - possessing good keeping qualities, if
carefully prepared and stored drv, several patent foods have heen
prepared from casein and placed from time to time on the market
under different trade names. wiz.. Lactarine, Guttman’s nutrient
wilk powder, Sanatogen, Fulactol, Eucasein, Plasmon, Dr. Reigl's
witk albumer, ete. Cavefully prepared dry casein is tasteless and
odourless, sumewhat resembling flour and s easily assimilable,
The processes of manufacture of several of these different patent
Joods are not known with certainty and the methods detailed here
merely represent attempts made by the stafl to prepare some of
then,

For the above foods, casein was precipitated  from skinuned
milk containing verv little fat by curdling with sulphuric acid and
purified by squeezing the w hey, redissolving the curd in slight excessof
aminonia and lople(lpltatmg with slight excess of acetic acid. The
puritied easein was well washed with water, passed through a screw-
Press to remove water, dried at 70°(!, s grovnd to a powder and Dottled.

A substitute for Sanatogen was  obtained by dissolving tie
caseln i sodium glycerophosphate, evaporating the viscous mis
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to dryness i vacuo and reducing the dried mass to powder. The
product is soluble i water.

A substitute for Eucasein was prepared by passing ammonia
through casein suspended in aleohol and afterwards separating and
dvying the casein. This ammoniated casein is soluble in water.

A substitute for Plasmon was made by mixing together
80 parts of casein containing about 5 per cent. of fat, 7 parts of sodium
hicarbonate and 13 parts of lactose. It is partly soluble in water.

These three casein food products prepared in the lahoratory were
found to tesemble the respective patent foods in colowr, solu-
hility and taste.

Nutrose. Groundnut cake 1s a rich nitrogenous material con-
taining 45 to 50 per cent. of proteids, and is used in the country either
as cattle food or as manure. With slight nianipulation, it can be
converted ingo a suitable luman food and this has already been
done in the highly advertised German food Nutrosel Proteids
are made up of a number of amino-compounds but the proteids of
sroundnut cake are deficient i one of them, tryptophane.  This
i rectitied by the addition of dried milk. casein or wheat flour,

Good, well-pressed groundnut cake obtained from  the Deputy
Dircetor of Agriculture, IV Cirele, was ground and 94 parts of the
weal mixed with 5 parts of casein and 1 part of sodium bicar-
Lonate, the resulting product being similar to Nutrose. Nutrose
is a valuable invalid food, chiefly for diabetic patients of whom
there are only too many in [ndia.

1f 3 parts of wheat flour are mixed with 1 palt of Nutrose, the
resulting flour can be made into excellent bread, much superior
m nutritive quality and taste to pure wheaten bread.

B. BREAKFAST AND OTHER FOODS.

Cheese. Good samples of cheese of the Cheddar kind were
prepared successfully, notwithstanding climatic  ditficulties, by two
wethods (1) by the addition of rennet, and (2) by sour milk. The

Y Phe Agricaltwral Jowrnal of Indig, vol. X1L part IE April. 1918, pp. 381-350.
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cheeses were highly appreciated at the exhibition and pronounced
‘ excellent.

to b; rape wuts. An attempt was rr‘lade t'o reproduce this highly
appreciated American food in the following manner. A hundred
parts of cholum or ragi malt were gdded to 400 parts .of Whea.t flour,
and water was added so as to produce a mass of a thick consistency.
This was left for four hours so that as much wheat as possible might
he digested by the malt. Three hundred parts more of m.a-]t were
then added and the whole worked into a dough, together with some
veast, kept an hour to ferment and baked in a hot-air oven at 200°C,
for about an hour. The haked bread was next cut into thin slices.
dried in the draught oven, coarsely pestled in a mortar and sieved
to proper grains.

Shredded wheat.  Klour milled from well-husked wheat was
sooked in steam for two honrs.  After cooling, a mixture of tartaric
acid and sodium bivarbonate, in the proportion of £ : 6 to 100 of wheat
flour, was prepared and the mass was pressed through a die in «
serewpress and the issuing shreds collected and rolled gently
to resemble the imported article and then baked in the oven until
dry aud crisp.

Vermicelli and mucaroni.  Fine wheat rolong was mixed with
sufficient water and kneaded into « dough which was then passed
through improvised dies in the screwpress. The shreds of ver-
micelli and the tubular macaroni issuing from the dies were dried
in the shade and packed,

Desiceuted, coconuts. Desiceated coconut s finding increasing
application in the preparation of confectionery, sweets, etc., and a
number of large factories are 1un in America for desiccating coconut-.
Coconuts are plentiful in this country and the principle of manmt-
tacture of desiceated nut ix quite simple.  Coconuts of mediun
ripeness were scraped in the household coconut-scraper, spread
i thin layers in a draught oven, dried and secured i air-tight
hottles, the preserved cocomt forming a crisp material. This \:';|<
much appreciated at the exhibition,

Uandied peel. Healthy skins of oranges and lemons, wilh

their mner placenta removed, were hoiled in water until they hecan:
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soft and the water was drained off. Conecentrated thick syrup of
cane sugar was prepared and the boiled orange and lemon sking
were suspended in the same until they hecame translucent. The
peel was then removed, dried and once again treated with hoiling
svrup of proper consistency, and stirred until the candied peel nearly
set, after which it was stored in hottles.

(. FroUmrg AND STARCHES,

Soup flours. Pea flour is the one ordinarily used for making
soup for Furopean tastes. As peas are only grown to a small extent
in the Presidency, whereas several pulse grains are grown in very
large areas throughout the country, an attempt was made to
prepare soup flours from these pulses as substitutes for pea flour.
Healthy grains of ved gram or dholl (Cajanus indicus), Bengal gram
(Cicer arietinum) and green gram (Phaseolus mungo) were dried in
the sun and soaked in water, the lighter grains were scooped out
and the soaked grains dried and husked in light stone mills. After
winnowing, the clean kernels were ground into flour in a heavy
country stone mill, sieved through a fine mesh sieve, dried in the
steam oven and put in bottles, The flowrs have kept well for over
six months and have been pronounced, after actual usein cooking
on a number of occasions, to be as good as pea flour for making
s()llp.

Starches. Pure white starches are in very great demand in
the country, chiefly for textile fubrics.  Cholam, ragi and sweet
potatoes were manipulated in the following manner for making
starches i—

Cholam and ragi grains were separately soaked in 03 per cent.
caustic soda for 24 hours, washed free from alkali, dried in the sun
and ground into flour. The flour was now soaked in 0:15 per cent.
caustic soda for another 24 hours, the supernatant liquid was
~iphoned off and the starches were well washed until free from alkals,
and the fine starch granules were separated by sedimentation. dried
in the sun and stored.

In the case of sweet potatoes, well-washed tubers were scraped
on the surface to remove the brown thin skin, ground in a mortar
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fo a soft pulp and mixed with water. The starch granules were

separated by sedimentation and dried.
A1l the three starches were fairly pure and analysed as follows : -

8 Moisture

Samples Pure starch at 100°0.
Starch from clholiam | g:% 18%2
. e 8520 969

sweet potatoes

" |

D. BEvERaGES,

Lime juice cordial. The juice of lime fruits was clarified
with kaolin, sweetened and sterilized. This refreshing drink has
kept well for six months without undergoing fermentation.

Cholem beer. Four thousand grams of malted cholam were
ground into a meal, mixed with 15 litres of water, to which 5 gramsx
of ('aS0, were added and the whole was maintained at 65° to 70°C.
with continuous stirring for three hours, by which time it was found.
hy testing with iodine, that all the starch had been hydrolysed.
The liquid was quickly raised to the boiling point at which it was
kept for an hour, 20 grams of tannin and 100 grams of bitter gourd
powder having previously been added. To some of the samples
2 oz, of hops were added. The mash liquor was filtered, cooled
quickly in running water, diluted to a specific gravity of 1050 anl
transferred to glazed pots such as are used in the pot culture house,
Baker’s yeast was added to a small quantity of the mash liquor to
start fermentation and this was added, after six howrs, to the liquid,
in the pot. The rate of fermentation was tested hy specific gravity
which gradually went down to 1025 in 24 hours and then remained
stationary. The liquid was poured into beer hottles and corked
seeure. There was no  attempt made at pasteurization for want
of suitable apparatns, The beer was tolerably good for a fird
attempt,

B, CASEIN AND casEIv PRODUCTS,

Casein.  Skim milk (cows’ or bufialoes’) from & cream separator
was used for the preparation of casein. While the coagulation of
milk can be effected by several methods, e.q., by the addition of
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sulphuric acid, rennet or sour milk, precipitation by sulphuric acid
was found most convenient and was eflfected by mixing 13 parts hy
volume of strong sulphuric acid with 7 parts ol water and addmg the
mixture to 1,000 volumes of milk. The precipitated casein was
washed and dried and formed the base for the manufacture of a
number of products,

Cusetn paints ond distempers. Casein dissolves in  solutions
of the hydroxides of alkali and alkaline earth metals, being less
soluble in the latter. The caseinlime compound, however, has
the power of absorbing carbonic acid from the air and becoming
imsoluble, and it is this property which is utilized in the making of
casein paints and distempers. These consist of mixtures of casein
and slaked lime with suitable pigments. On the addition of water.
the casein and lme combine to form a sticky soluble product
holding the pigment in suspension. When spread as a thin layer
with a brush on any suvrface—wall, timber or iron—it absorhs
catbonic acid from the air becoming an insoluble durable coating
which holds within itself the particles of the pigment. When
applied to walls, the paint enters into combination with the under-
lying plaster and becomes increasingly durable.

The proportions of lime to casein and of the lime-casein to the
pigment in the mixture are important. Too little lme makes the
produet ingoluble, especially if exposed during storage, and too much
lime induces the paint to come off in flakes. Nimilarly if too little
paint be added, the coating is bhrittle and liable to flake off, and if
too much, the paint will dust off and not stand washing,  Again, it is
only those pigments which are not affected by lime that are suitable
lor the manufacture of casein paints. These are, {or example -

whiting, zinc oxide and China clax .. for white
ochre, chrome yellow, etc. oo Jor yellow
raw and hurnt sienna and umber oo Jor browen
soot and carbon blacks .. o for black
red lead . . .o forred
ultramarine . . oo Jor ble
green earth, lime green, cte, .. Jor green

and so on



80 AGRICULTURAL JOURNAL OF INDIA [XIV, 1.

The recipes for the different paints are s.lightly diff'erent.
White paint may be made up of casein 100, slaked lime 10.0, levigated
chalk 800, horax 1 and ultramarine 2 to 3 parts by weight, while
the coloured paints may he made from casein 100, slak(.ed.lime 100,
levigated chalk 400, pigment 400 and borax 1 part. Tt is 1mp0rjcant
that the ingredients are very finely powdered and thoroughly dried :
when stored in tightly closed hoxes lined with paper, the mixtures
keep indefinitely without losing their properties.

For use, 50 parts of water are added to 100 parts of the powde:
in a clean vessel and stirred -until the mass is homogeneous and
free from lumps. The contents are then covered with a thin layer
of water and set aside for 45 minutes, after which they are stirred with
more water to the consistency of an oil paint. Thus prepared, it
should he used without delay as it is liable to set hard in a com-
paratively short time becoming unfit in twelve hours. Rough surfaces
must he painted thinner than smooth ones. As mentioned
above, the paint will adhere to any clean surface, such as lime,
plaster ol Paris, cement, plaster, brick, timber, stone or metal, ax
well as canvas, Jt dries quickly with a matte surface and, after 3¢
to 48 hours, can be washed without fear and will stand the weather,
So long as old coatings of lime on walls are removed and the sub-
stratum s firm, the casein paints will readily adhere and will not
crack or peel off. A glossy paint for indoor use can be produced
by spraying the painted surface with a mixture of turpentine and
wax and polishing it afterwards.

Casetn adlesives. (asein, in solution with caustic alkalis o
alkaline salts, has adhesive properties and, as such, has heen
applied for the preparation of glues and cements which lave heen
placed in the matket under various trade names, such as casein-
glue, cold gliie, caseo-gum, ete. These are suitable for severil
industrial purposes, especially in wood work, as they are ready
for immediate use withont previous soaking and heating as with
ordinary glue,

For wood, China and glass, 15 to 20 parts of casein are mixed
intimately with 1 to 4 parts of borax and sufficient water added
with careful stirring, when required for use,
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(asein dissolved in a strong solution of horax forms a good, clear
adhesive, keeps indefinitely and can replace gum arabic or dextrine,
(‘austic soda or potash or ammonia could be used instead of horax
in making this liquid glue and the addition of a little carbolic acid
or thymol prevents any chance of putrefaction.

Casein film—Casein was tried as a substitute for gelatine
in the preparation of photographic paper with good results. Writing
paper of good quality was coated with a solution prepared as
follows :—

Seventy grams of casein were heated with one litre of water
to 50°C., 100 c.c. of a 25 per cent. solutionof citric acid added and
the mixture stirred until a homogeneous solution was obtained.
Twenty grams of glycerine were then added.

- The paper which was coated with the above was, after drying
in the shade, drawn through a 5 per cent. solution of ammonium
chloride to render the casein insoluble, dried and sensitized in the
dark room by floating in a 10 per cent. solution of silver nitrate, and
pgain dried in the dark room. Prints were obtained as on ordinary
P. (1. ., and the operations of toning and fixing were the same
ps with P. O. P. Several photographs printed on Government
ined paper were exhihited.

Shoe and boot polishes. After several trials, the following
recipes were found successful :—
Brown polish.—Dissolve T part of borax in 20 parts of water.
hdd 5 parts of shellac and warm until dissolved.  Add 1} parts of
boap and 2 parts of casein and stir over the water bath until a homo-
peneous paste is obtained. Now add 2 parts of hard paraffin and
ncorporate with the paste, and then add gradually, with constant
tirring, 30 to 40 parts of turpentine, thinning down with more water
s may be found necessary. Finally add enough annato extract
lo give the required shade of colour,

Black polish—Dissolve 2 parts of casein in 40 parts of vinegar,
gtM 2 parts of paraffin and heat on the water hath, stirring the while
antil a pasty mass is obtained. Next add 50 parts of turpentine gradu-
Mly and stir on the water bath to a uniform paste, adding water as

may be necessary, and then incorporate sufficient lamp black into it.
6
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A few drops of nitrobenzene are also added at the end to give a

agreeable smell.

F. MISCELLANEOUS.

Lactose or milk sugar. The whey draining from the curd ;
cheese-making was acidulated with acetic acid and heated on tl
water bath. The pmcipitated milk albumen was removed [
straining and the evaporation was continued. on the water batl
until the liquid hegan to turn brown, after which the concentratio
was conbinned ¢n vecuo until a syrup was obtained. This wa
poured in porcelain dishes and allowed to crystallize. Whe
crystallization was complete, the mother liquor was drained off an
the crystals were washed with a fine spray of water from which an
the mother liquor a second and then a third crop of crystals wern
similarly obtained. The different crops of crystals were separatel;
redissolved in water, shaken with bone charcoal and filtered. Th
resulting clear filtrate was concentrated in vacuo. In the ahsenc
of a centrifugal machine, the final separation of lactose was effected
by the addition of aleohol and filtering. From the first crop of
crystals a white product was obtained while the other two gaw
brown coloured crystals of lactose.

Citric acid.  Limejuice clarifiel with kaolin was tested fur
acidity and the calculated quantity of powdered ealeium carbonate
added to the boiling juice whereby the caleium citrate was
precipitated. The precipitate was washed with boiling water by
decantation and the caleulated quantity of sulphurie acid (1 of acid
diluted with 3 of water) added to the boiling solution, whe
calcium sulphate was precipitated and the ecitric acid went intu
solution. The sulphate was filtered off and the filtrate was eva-
porated and allowed to crystallize. The crystals were drained from
the mother liquor, dissolved again in water, evaporated n vucw
and allowed to crystallize. A portion of the crystals wa
reerystallized by dissolving in water and allowing the water to
evaporate slowly at a low temperature, ;

Tartaric acid. Full grown tamarind pods—not ripe fruils—
were erushed in a mortar to 5 pulp, soaked in water, filbered over
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a cloth, boiled with kaolin and filtered under the punp until a clear
filtrate was obtained. This was tested for acidity, the caleulated
quantity of calcium carbonate was added to convert the acid into
caleium tartrate and the calculated quantity of sulphuric acid
(diluted 1 to 3) then added ta the boiling solution, when calcium
sulphate was thrown out as a precipitate and filtered off and
free tartaric acid left in the filtrate. This was evaporated at a
low temperature and allowed to crystallize. The crystals were
separated from the mother liquor, redissolved in water and eva-
porated in vacuo and allowed to crystallize.

The two acids, citric and tartaric, prepared as above, are
commercial products and cannot be said to be absolutely pure. It
is proposed to estimate their exact composition later on.

Papain. Papain is a digestive enzyme acting on the proteids
of food and converting them into soluble peptones. In this respect
it resembles the pepsin of the gastric juice, but is superior to it in
that the latter can act only in an acid medium, while the former
can act in acid, alkaline or neutral solutions, The ferment can be
easily obtained from the juice of the papaya fruit. Half-ripe papaya
fruits, as they stand on the tree, are pricked with a small knife
when a milky fluid exudes which soon coagulates to a plastic mass.
A fair quantity is thus collected from a number of fruits, the fruits
themselves not heing spoiled in any way, and then extracted
repeatedly with water in which the papain is soluble. The liquid
is filtered, evaporated at 50°C. 7n vecno, and the residue is again
dissolved in the smallest quantity of water. The enzyme is now
precipitated by the addition of aleohol, filtered, dried at a tempera-
ture of 40°C., powdered and stored in bottles.

CoNCLUSION.

The Acting Agricultural Chemist and the staff attended the
exhibition wherein the Chemist’s stall attracted a great deal of
attention from all classes of visitors and a number of samples of
the exhibits were distributed.

It was a source of satisfaction to the stafl that the Chemist’s
section was awarded one of the few gold medals presented by the
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exhibition and also two Diplomas of Excellence—one for “ Food
Products” and the other for the work of the section in general.
While the work done so far in the laboratory at Coimbatore in-
dicates that great possibilities exist for the manufacture of suitable
substitutes for articles now imported out of indigenous produce,
it has to be borne in mind that the investigations are far from com-
plete and require more concentrated application than possible in
the laboratory of an agricultural chemist, wherein a certain amount
of toutine work on soils and manures has to ke got through every
year. The:cmnmercialjpossibi]itios of the manufacture of the above
articles cannot be discussed at this stage until actual trials have
been made on a larger scale and the investigations are more complete,



LUCERNE: WHY AN IRRIGATED CROP’?

BY
MaJor J. MATSON,

Assistant Director of Military Farms, Northeru Circle.

I

Arn the writers on lucerne in this country speak of it as a
crop which can only be grown by the aid of urigation. Certamly
in the inore arid districts it is inmpossible to grow it without, but we
are 1old that lucerne 1s successfullvy grown i America, unirrigated,
i districts having a much smaller rainfall than the averages of the
United Provinees and much of Eastern Punjab. Further, of all
plants it Is, or should he. suited to maintain itself alive in periods
of drought, in view of its deep-rovted character.

Lucerne 1s such a valuable fodder that if it can be grown on
unirigated Tand, a valuable addition to the stock-cavrying capacity
of the country will be obtained.

{1

Avcordingly, trials were decided on. and in the autumn of 1913
a plot. measuring 4'6 acres, was salected on the Cawnpore Govern-
went Dairy Farm. The soil is a free-working loam of good quality
and fairly well drained ; it had heen trenched in with bazaar sweepings
twelve inches deep in about 1904, but in 1915 the only trace of the
frenching was a thin black line ahout ten inches below the swrface.

The plot was in grass, cut annually for hay, until 1914, and was
then sown to jowar (4. Sorghum) in the summer, and barley in the
winter; in 1915, sown to jowar in the summer, and in the winter to
vats in which 8 Ib. of lucerne seed was mixed.

( 8%



86 AGRICULTURAL JOURNAL OF INDIA [XIV, 1

When the oats were cut, lucerne plants were found thinly dotte
about. These seemed healthy and strong, and it was decided to
put the plot down to Iucerne alone the f0110W1{1g autur-nn. In
preparation for this, the land was ploughed five times during the
summer, a remarkable thing being that the scattered lucerne plants
above mentioned were not killed in the process, although iron ploughs
were used. No doubt a few died, but the bulk survived.

During the Tains it was frequently cultivated to keep down
the weeds, and sown on 29th September at the rate of 18 Ib,
per acre. A very good take resulted, and the crop grew well.
Cutting began on the 28th of December and continued daily for
issue to the stock, the rate ol cutting being regulated by the pace at
which the cut plants grew again, so as to have a continuous issue,
This continuous cutting was kept up until the 10th of June, 1917,
when the total production amounted to 95,014 1b. green lucerne, or
20,655 1b. per acre. At this time the growth had slackened, though
it had not entircly ceased.

After the first monsoon rainfall, another cutting was soon
ready and removed from 4th July onwards. The fifth cutting
was taken in August, and a sixth was ready carly in October, hut
this was made into hay and is not included in the recorded weights,
The actual quantity of green lucerne cut in the twelve months from
the date of sowing was 149,130 lb., or 32,421 lb. per acre. It was
estimated that, with the October cutting made into hay, which was
ready within twelve months from the first cutting, the outtwrn of
green lucerne, per acre, was about 39,000 1b.

After each cutting the land was harrowed, the first time very
lightly, Tut increasing in depth after cach cutting until ab the fourth
time the harrows were Tun two to three inches deep. Seven-tine
spring-toothed harrows were used and they kept the land thoroughly
clean.

The outturn is less good than it might have been, had not
“dodder” appeared in two or three patches in April 1917. Ve
were advised to plough up the whole field, but by cheeling (scraping)
the patehes we were able to get 1id of the pest, and then, in the
autumy, resowed then,
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In the winter and spring of 1917-18 the plant grew practically
as well as in the year before, but the measures adopted to eradicate
« dodder ” reduced the outturn.

In both years the land was given a light dressing of rotted
cattle manure, which no doubt helped the plants to some extent;
hut the important point is the ability of lucerne to establish itself
and grow during eight months of practically rainless weather.
This it has done now for two years in succession, or three years if
the light seeding of 1915 is counted.

The rainfall, outside the monsoon season, has heen as
follows :—

1st October, 1916, to st June, 1917 .. 7-04 inches,
1s6 ” 1017, to 1st ,, 1918 .. 484
As the results at Cawnpore, however, were likely to have heen
aided by the moisture-retaining properties of the old trenching in of
bazaar Tubbish, it was decided to make a concurrent trial on land
‘having characteristics exceptionally unfavourable to conservation of
%moisture.

At Karnal a plot was prepared on the edge of a ravine, one of
the poorest pieces of soil on the whole farm and exceptionally dry.
This was sown in the autumn of 1916 also. The seed germinated
well and in April of this year (1918) the plants were still alive and
healthy, but the rate of growth has heen slow throughout. This
plot is in the middle of a grazing field and the cattle have grazed the
lucerne with the grass, so no record of outtwrn has been kept.
The only object was to discover if lucerne would remain alive
under such conditions and this it has done. It should be stated,
Lowever, that the seed in this case was not ordinary Indian lucerne
hut a variety obtained from the United States called “ Montana
Dry Land Alfalfa.”

Still another trial has been made since at Ambala, a plot ot
about one acre being sown down in the autumn 0f 1917, It was cut
three times in the following winter and spring, and a fowth erop
was kept for seed and harvested in June,



38 AGRICULTURAL JOURNAL OF INDIA X1V, 1.

The rainfall at Ambala from 1st October, 1917, to 1st June, 1915,
was 10'83 inches,

1M1

The trials, and our observations during their progress, go to
show that unirrigated lucerne can be established successfully o,
most soils of the Gangetic plain, and that where there is sufficien:
molsture in the subsoll it will give a highly remunerative outtury
throughout the winter and early swmmer, if the soil is of good
quality and well drained.

The outtwrn will not, however, be quite as much as would be
obtained from the same land under irrigation ; on the other hand,
the percentage of dry matter in the green Iucerne is believed to be
substantially higher when the plant is grown naturally than whey
forced by imigation in a heated atmosphere,

The Cawnpore plant was not very high at any time, hut ti.
Ambala specimen was fully up to what would be called g good crop
ol irrigated land,

The rate of growth between cuttings was clearly and increasingly
slower than it would have been under urigation as the summer
advanced, but it was steady and continuous 1ill well on in June
ab both stations, which is very remarkable,

Another point to notice is that the unirrigated lucerne withstaw s
the wonsoon much better than the Irigated, and grows as naturally
as at any other time.  All the writer’s experience of irrigated lucerne
Is that it gets sickly and practically stops growing in the rains, The
reason no doubt is that the irrigated  soil is already saturate
underneath when the rains come and lucerne cannot withstand the
consequent water-logging,

The gencral result of the tyialg appears to have a wider appli-
cation than the military farms,

Two main limitations on the productive capacity of the average
cultivated holding are--

(a) shortage of cultivating power—iy other words, lack of
fodder for cattle

(0) lack of soil moisture,
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With irrigation allowed on, say, one-third of his total area, the
.ultivator canmot be expected to devote imigated land to any
but “money” erops.

On the unirrigated land, he can spare a very small arca for
fodder crops in the kharif (monsoon eropping), and he has a certain
amount of stalks and straw as by-products both then and in the
-abi (winter cropping), but the total is far too little.

Advice to grow special fodder crops, such as berseem, for
instance, which must be irrigated copiously, naturally finds him
unresponsive.

As to barani fodder crops, in winter the soil moisture is never
sufficient to give a heavy yield, and though a man niay be driven to
sacrificing a pateh of his wheat to tide over a month of scarcity,
he 3s fully alive to its wastefulness and the loss of money he
neurs.

Lastly, as we know, the fodders nsually produced, jowar stalks,
Whise and the like, wre most innutritious, and if they are to do more
(han just keep cattle alive must be supplemented by vilcake, cte.,
at substantial expense.

If therefore we can find a crop which—

(¢) need not be irrigated,

(by will grow at that season ol the year (Januarv to June)
when fodder is searcest,

(¢) has high food value itsell and hence requires little, if
any, supplement in the form of concentrates,

(d) produces a greater total weight in twelve wonths than
other fodder crops,

(e) once sown stands for two or more vears, and so saves
renewed preparation of the soil and purchase of seed,

a substantial economy must result from its use.

If, in addition, the crop is one which need not displace anv
other but rather takes the place of the fallow, and this I think can
be claimed for lucerne in most cases, there is a clear gain in the total
productive capacity of a given area.

It is not suggested that there is anything new about lucerne but
it seews possible that we have overlooked its greatest value, namely,
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ability to obtain moisturein situations where no other fodder plax

can.
The success of the trial at Cawnpore was mainly due to the very
thorough and painstaking work of Mr. B. J. Newman, then Manage

of the Government Dairy Farm there. The whole idea was as much,

his as the writer’s.



THE TRUE SPHERE OF CENTRAL CO-OPERATIVE
BANKS.

BY
N. K. KELKAR,

Governor of the Co~operative Federation, Central Provinces wid Berar,

““If the foot shall say Because I am not the hand
I am not of the body ; is it therefore not of the body "

Tue July (1918) issue of the Agricultural Journal of India (vol,
XTI, pt. ILI) contains an article from the pen of Mr. R. B. Ewbank
on “The True Sphere of Central Co-operative Banks,” It is stated
that in the last few years there has heen a distinct tendency, most
marked in the Central Provinces, the United Provinces, and Bihar and
Orissa, to make the District Central Bank the pivot of co-operative
administration. The arguments are based mainly on theoretical
grounds but reference is made to the practice adopted in the United
Provinces, and it is implied that the practice adopted in those
provinces is typical of the system adopted in the other provinces
mentioned. A very copious extract is given from Mr. Willonghby’s
last (1916-17) Administration Report for the United Provinees. As
I shall have oceasion to refer to this extract it will bear quoting
again at length.

“The system to which we dre committed in this province
-ntrusts the finance, supervision and indeed the whole fortune of
the movement to the Distriet and Central Banks, These banks are
idministered by Boards of Directors who are predominately urban
nd professional.  Such bodies ave by their constitution ill-adapted
f0 establish the intimate contact required for the fostering and
training of such u delicate plant as the young village eredit society,
ot even for its control or finance when adult. The lawyer, banker,

(9)
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and other professional gentlemen call hardly be expected to find ti1‘1'« '
constantly to visit villages, often distant, and to find out whajt thn‘u
stafl is doing there. They are inevitably dependent on their pgul
stall. Now no committee of townsfolk can Ienfl money wi:l,
advantage o safety to a multitude of ind1v1dual. rustics whom they
have never seen and never met and whose credit they cannot gau
through a staff whom they cannot check or control. .'J‘hc attem'pl
is apt to result in the mere substitution of .the urban muddle clasg for
the village money-lender as the usurer without advantage toﬂeltl‘m
lender or borrower. For with an uncontrolled stafl the effective
rate of interest really paid tends to be quite as high as the bania's,

. . . . . . . . . . Ixperience hus
contined to show that too many central socicties regard thei
prinaries tather as customers to be bled than as children to b
fed.”

1t is noticcable that if this indictment of the system of contrul
hy Central Banks s accepted at its face value it would prove very
much more than Mr. Ewhank would accept. For it would indicate
not only that Central Bunks are incapable of undertaking the audit.
{raining, organization, etc., of primary societies, but also tha
Central Banks are incapable of performing with safety to thei
sharcholders and with advantage to their primary societies thos
tinancial functions which Mr. Ewbanls claims to be their sole raises
d'ctic. Indeed no system of Central Banks which * cannot lend
money with advantage or safety to individual rustics whom they
have never scen and never met :nd whose credit they cannot gauge
through « staff whont they cannot check or control,” would be a salc
foundation on which to base that organization of central finaye
which Mr. Ewbank deems to be most desirable. [t is worth whil
therefore to consider whether the system deseribed by Mr. Ewhank
15 the system which is in force in those other provinees to which be
alludes. So far as the Central Provinces are concerned it may e
at once stated that the Central Bank is not the pivot of co-operative
administration, and that neither control of audit, training, org-
unization or propaganda is entrusted to it. The pivot of -
operative aduinistration in the Central Provinces is the Co-operative
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Federation which consists of all co-operative institutions in the
“entral Provinces voicing their opinion in the Federation Congress
hy representatives duly elected on democratic principles. Audit
is under the control of the Registrar though the staff is partly paid
irom Federation funds, but the training, organization and propa-
ganda are under the control of the Federation acting through its
local representatives.

There is no little confusion in the use of the term Central Bank
as applied to the controlling agency and it seems desirable to
understand clearly what is meant when reference is made to control
bv a Central Bank. The Central Bank is a body corporate. It
-an advance money because as a body corporate it can hold property.
Its Directorate may even pass resolutions on questions of policy.
But when we speak of control and supervision of primary societies
hyv a Central Bank we are really guilty of a terminological inexacti-
tude. Primary societies can be supervised and controlled only by
individuals, Tt is quite impossible to think of a Central Bank or
even the Directorate of the Central Bank inspecting ocieties, The
question that we must decide therefore s whether in the Central
Provinees the Co-operative Federation should entrust the fulfilment
of its resolutions to individuals, who cve also either memberz or
Divectors of the Central Bank.

In his article Mr. Ewhank gives a deseription of the functions
of the Central Bank but nowhere lavs downeither what its eonsti-
fution is or what it should he.  There is a brief reference of a line
ar two to the representation of prinary societies on the Central
Bank Directorate but the subject is not pursued.  But clearly the
constitution of the Central Bank i of the utmost importance m
deciding the velation it should bear to its primary societies, and a
discussion of this matter ix therefore essential to the proper appre-
clation of the problem. There are three types of Central Banks.
The first type sprang into existence when the necessity for affording
financial facilities to the primary sovieties first made itself felt.
The funetion of this type was, as Mr. Ewbank says, to advance
lnang to primary soeieties ; it consisted of o small body of individual

members having no financial stake in the, primary societies who
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put up the share capital necessary for the commenc(?ment of the
husiness. It is in this sense that the term Central Bank fs underst.ond
both in Mr. Willoughby’s report and Mr. Ewl')ank’s artfclr?, and it is
against the interference in the affairs of primary somet}les by-the
Directors of Central Banks of this type that Mr. Ewbank’s warnings
are directed. And no doubt what Mr., Ewbank says has very great
force in it. TFor it is obvious that unless the shareholders in 4
Central Bank are imbued with the true co-operative spirit ang
unless they are enthusiastic and their higher ideals are aroused,
there is a very great danger of interference with the primary
societies in the interest of what is commonly known as dividend
hunting. We have had our experience of this type of Central Bank
in the Central Provinces, but our experience has been more fortunate
than appears to have been the case of the United Provinces. Ouy
Directorates were originally formed of Malguzars, richer agri-
culturists, pleaders and a small sprinkling of money-lenders. But
we have always been able to secure on the Directorate men whose
enthusiasm has been aroused and whose work has been disinterested
and truly co-operative, and it is to such men that in the commence-
ment the Co-operative Federation entrusted the execution of the
policy laid down by it. Our lawyers have found time to visit
village societies ; In fact in several Central Banks the prominent
pleaders have spent every civil court holiday throughout the year
on tours of this sort. Our Secretaries of Central Banks have made
a point of secing and discussing village affairs with the societies when
they come to Central Banks to take their loans, and even in the
first stage of Central Banks it would be incorrect to say that the
Board of Directors had been out of touch with primary societies or
out of sympathy with their demands and requirements. At the same
time so Jong as there is a possibility of a clash of interests hetween
the individual sharcholders of the Central Bank and the primary
societies, it cannot be held that the organization is truly co-operative,
and it is for this reason that we have advanced in the Central Pro-
vinces to the second form of constitution of Central Banks.

In the second stage the societics, having by this time acquired
sufficient reserve funds or accumulated profits, are in « position to



TRUE SPHERE OF CENTRAL CO-OPERATIVE BANKS 95

ake up shares in Central Banks. Inasmuch as the number of
ocieties in these provinces is larger than the individual shareholders
e societies have acquired a controlling interest in the banks and
‘he majority of the Directors of the Central Bank are elected from
anongst their own members by the primary societies and Circle Unions
Jffiliated to the bank. The primary societies have thus a controlling
coice in all questions of poliey in the bank (subject of course to the
resolutions not conflicting with the resolutions of the Co-operative
Federation by which so long as they continue members of the
Federation all are bound), and any attempt at selfish interference
in the affairs of the societies in the interests of the individual share-
holders of the bank would be very quickly suppressed. For it is
not true, as some people believe, that the agriculturists are dumb,
voiceless individuals. On the contrary, when their interests are
iconcerned they are quick with their suggestions and slow to accept
interference even by the more educated shareholders. The third
Etype of Central Banks I need not discuss. It is an ideal to which
“ve hope to attain, when the primary societies’ reserves are suflicient
o take over the shares now held by individual shareholders both
p Central and Provincial Banks. The accomplishment of this
vill take time, but when we shall have accomplished this we shall
wave the co-operative movement owned and controlled entirely
oy primary societies and their representatives.

It will now be apparent that the duties and functions which
»an be entrusted to the Directors of Central Banks must vary at
the different stages of the movement. The functions of a Central
Bank, que Bank, are, in Mr. Ewbank’s words, to say yes” or
“10 ” to loan applications, and in so far as a Central Bank approxi-
mates in type to an ordinary joint stock bank, in so far as the first
-onsideration is the interest of the shareholders and not the interest
of the socleties, to that extent it i1s unsafe to allow the Directors
of the Contral Bank any part in the education or general supervision
of the movement. But when the Central Bank is not merely a
bank Dbut a co-operative institution, when the interests of the
(entral Bank and its constituent societies are one, it is desirable,
indeed it is necessary, that the members and Directors of the Central
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Bank should take their proper place in the co-operative sphere, ang
it would be as illogical to exclude such Directors from supervising
or training the constituent societies, either themselves or throua
the Federation staff placed under their control by the Federation,

as it would be to expect the members of the punchayat (managing

council) of the primary society to abstain from supervising or training :

the individual members.
Accepting the principle that the ideal to be aimed at is a systen

of societies and banks owned by the agriculturists themselves
that is to say, owned by the primary societies—and few would deny

that this is the ideal at which co-operation aims—it is difficult o -
see how as the movement progresses it is possible to avoid entrusting -

training, organization and propaganda work to Directors and mem.
bers of Central Banks. Mr. Ewbank states that in Bombay training
and supervision are entrusted to guaranteeing Unions and in places
where there are no Unions to local co-operators and chairmen of
first rate societies. In the Central Provinces also training and
spervision are entrusted to guaranteeing Unions and to represen-
tatives of primary societies sitting on Circle Union Committees,

But the difference is that Circle Unions are members of the Cential -
Bauk, and chairmen of first rate societies and local co-operators .

of any eminence are without exception either members or Directo s

of the Central Bank. In fact as agriculturists accumulate profits .

and hecome themselves their own eapitalists, it is inevitable that
those individual shareholders in the Central Bank not otheryise
connected with co-operaticn and out of sympathy with it should
be gradually replaced by representatives of the primary societies;
as this change occurs it becomes mmpossible and undesirable to
disassociate the members of the Central Bank from controlling and
regulating the primary societies, for those members are merely
representatives of the societies and their control is not an outside
control by persons whose interests are contlicting with those of the
movement but inside control by the properly educated and more
enlightened co-operators themselves.

. ANO\.V, as regards the control of staff, we have always made
distinction between the banking staff as such which is paid for ot
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of the profits of the Central Banks and engaged m verifying the
material assets owned by borrowing societies and looking after
their trustworthiness in the interests of the shareholders, and the
Pederation staff which is paid for not by the Central Banks but by
the Federation out of its own funds and which in addition to training
wnd sometimes organizing soeieties visits each soclety at stated
intervals and writes up its accounts. [ should explain here that
wwing to the backwardness of education in the Central Provinces
very few out of the several thousand societies comprise members
nfficiently literate to write their own accounts. The primary
veleties have always been taught to regard the members of this
ravelling Federation staff as their servants and not the agents of
he Central Banks. It has been impressed on them that the pay
if this staff is provided by their own contributions to the Federa-
ion, and the few irregularities which have occurred on the part
f the staff had been brought to light with surprising rapidity by the
srimary societies. The local control of this staff is entrusted fre-
juently, though not necessarily, to the Honorary Secretary of the
“entral Bank, and this appears to have given rise to the idea that
he whole control of primary societies is centred in the bank. But
t should be remembered that the eontrol of this staff is entrusted
sy the Governor of the Federation to the Honorary Secretary of
‘he bank as the agent and local representative of the Federation,
[t is not essential that it should be so entrusted, and from time to
iime in some Central Banks members of the Federation staff have
heen placed to work under the chairmen of local Unions and well-
known sirpanches of primary societies, and in the event of any
ihise of the kind indicated by Mr. Willoughby in his report it would
be open to the Governor of the Federation to entrust the supervision
of the loeal Federation staff to any other co-operator or several
sther co-operators as agents of the Federation.

Mr. Ewbank quotes at length the analogy which Mr. Crosth-
wiite draws? between the units of the co-operative system and the
wits of the Army, and concludes,  the gospel of centralization

Lo Co-opurative Studies and the Central Provinees System,” part 1T, chapter H

)
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could scarcely be preached in a more unequiV(')cal language.” Tt
is always dangerous to extract quotations without reference tq
their context, and a very cursory perusal of the chapter referred tq
would convinee the reader that the author’s intention was not g
preach centralization but to combat excessiv‘eh lndIVIduahSL‘(‘l and to
show that discipline is implied in co-operation whether it be co.
operation of individuals or of societies. The opening words of the
chapter read :

“The main principle upon which the Central Provinces systen
of co-operation is based is that, apart from the necessary control by
Jovernment of a movement deeply affecting public interests, nothing
must be done for co-operators (1) which they ought to do fn
themselves, (i7) which they are competent to do for themselves ”; and
again later,! ** Quite a common idea among the educated pioncer
of the movement is that, though Central Banks can be managed Iy
them, the village societies cannot and need not be managed by their
members. That is to say, self-povernment may be very good fora.
(lentral Bank but is very bad for the societies working under that
bank. It is difficult to understand the reasoning which permit
sincere and thinking men to fall into an error of this kind. Unles
the societies are instructed and patiently trained, they will neve
know what self-help is, and unless they are left to apply what he
been taught them, they will never know what self-help means. 4
Central Bank which does not train its societies to independence i
not doing its duty and is working on lines which are not only wron
but injurious to the country.”

Surely it is not centralization but decentralization to the wid
extent compatible with co-operation which is here preached. B
co-operation implies discipline and self-sacrifice ; this is clear enoug
in the village society, and it would appear illogical and inconsisten
to emphasize the importance of discipline and self-sacrifice amon!
the individual members of a primary society and to deny the'”
necessity when co-operation advances a step further and become
co-operation between societies instead of between individuak

1 7hid,. paragraph 253,
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The truth is, the Central Provinces system is not a centralized hut
an unified system. The whole co-operative movement is regarded
a5 a single body in which each member performs its proper function,
{ssues which can be decided by the primary societies cannot he
Jecided by the individual members of such societies ; so also while
«ome functions must be entrusted to the Directors and members
of the Central Bank as representing the societies in a district, other
functions must be entrusted to the Co-operative Federation as
mpresenting the whole movement. We recognize that co-operation
does not begin and end in the village. There must be co-operation
Jetween socleties working upwards fromthe Circle Unions to the
(entral Bank and Provincial Bank, and when the time comes, the
All-India Federal Bank, and each part of the co-operative organi-
zation should perform those functions for which it is hest fitted.
(One of the lustrations which Mr. Ewbank gives of matters in which
the liberty of primary societies is unduly fettered is the investment
of reserve fund and the purchase of shares by primary societies in
ithe C'entral or Provincial Banks. Why, he asks, should the societies
be compelled either to take shares in the Central Banks or to invest
the reserve fund outside their own societies ? We should reply
ghat the members of primary societies are incapable of investing
their reserve funds in any other way than in their own working
papital hecause thev are not sufficiently advanced to appreciate
phe matters at issue. It will of course not be disputed that an
foricultural society, even though extremely advanced, eould not be
pxpected to appreciate the rival merits of the English War Loan and
he Indian War Loan in the present state of exchange: and any
nvestment of this sort as a matter of course would have to be done
or them. But leaving minor points like this on one side, we would

naintain that inasmuch as the reserve fund represents in the Central
rovinces the whole, and in other provinces a verv large portion, of
he profits of priniary societies, the whole future of the move-
nent depends on its proper utilization. If the primary societies,
hat is to say the agricultural classes, are ever to own their own
entral Banks and their own Provincial Banks, then the investment
f the reserve fund must at present be left in the hands of the more
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enlightened people in whom the primary societies by electing they
as their representatives have displayed their confidence. If
All-India Federal Bank is ever to be mote than a dream, it is to t}
accumulated veserve fund of primary socleties that we must lo)
for the capital necessary to establish such a Federal Bank. Furtle,
if the agricultural classes are ever to advance, if they are ever 1,
learn to manage their own affairs, and by their chosen delegate
the affairs of Central Banks, Provincial Banks, and the All-Tng;,
Federal Bank if established, it is to the edvcative influence o
representative institutions as displayed in the Co-operative Fedor,.:
tion that we must look for the necessary stimnlus to raise tlwuf
from the apathy and indifference in which they are now sunk.



JANURES IN THEIR RELATION TO SOILS AND
CROP PRODUCTION IN THE CENTRAL
PROVINCES.*

BY
D. CLOUSTON, M.A., B.Se.,
Offq. Director of Agriculture, Central Provinces,

Tae fowr principal soils of the Central Provinces are the
qlluvial soils of the Nerbudda valley which corresponds to the wheat
tract, the black cotton or trap soil of the cotton tract, and the
lateritic and metamorphic soils of the rice tract.  Without manure
and hrigation most of the area under these soils has reached the
stage of maximum impoverishnient and now vields approxinately
2600 1b. of wheat, 300 lb. of kapas (unginned cotton), and 900 Tb.
“of paddy per acre, respectively, without irrigation. Given irrigation
wvithont manure, the crop outturns arve increased hy approximately
0 b, of wheat, 30 Ib. of kapus, and 3550 1b. of rice per
are, respectively.

b’gk‘rm A

ELTARYEEE

I vattle manure were available in  suttielent quantities at
% resent prices, there would Le little chance of finding any other
Anwre which could compete with it.  But in the Central Provinces
Fuuch of the cattle-dung is used as fuel, and in most distriets, even
iﬁlml part of it which in the rainy scason cannot Le dried as fuel s

el exposed in an open heap together with the ashes of dung w hich
as served dts purpose as a fuel.  Ordinary village manwe made
Nty w ay contains on an average (-46 per cent. of nitrogen, while
Lattl manure properly stored on Government farms in the prov-
e contains 0068 per eent. Nitrogen which is the one ¢onstituent

%‘ Siigaadtibhs

%Wg

* A paper read at the Fifth Indian Science Congress, Lahore, January, 1918
(101 )
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in which our soils are so deficient happens to be the particular one
which is wasted to the greatest extent by the cultivator, for in the
process of burning, over 97 per cent. of the nitrogen (?f oattle-dl.mg_
is dissipated. It has been proved, too, that the rain of troplcal
countries in general does not supply the soil with a greater amount
of nitrogen than the rain of temperate climates, the average total
for tropical countries Jeing only 3'54" per acre annually. Whik
the quality of cattle manure is very poor, the quantity available
every year is very small, heing only about one cartload per acre of
crop grown. I every field were to be manured at intervals ol
§ years, the quantity of manure available per acre would only h
about G4 mds., or approximately 8 cartloads. But a very con-
siderable part of the total quantity of cattle manure used 1s, as
matter of fact, applied not to the fields in which our staple crops i
grown but to cane and garden lands. This unequal distributio
of the supply still further reduces the quantity available for opo
field cultivation. How to meet this deficiency in the sapply 1s one
of the problems to which the Agri(tultural Department has beer
aiving serious attention for the Jast 12 years, and a large progranume
of manuria) experiments has been carried out on the Governmen
experinental farms with the view ot tinding manures which can e
used to supplement the very inadequate supply of cattle-dung
present available. I describing the results obtained I shall contine
mv remarks to the rice and cotton tracts with which §am bett
acquainted.

The application of enough cattle-dung to supply 10 Ib. of nitre
gen per acre has added from Rs. 10 to Rs. 15 to the net acreage profi
on rice cultivation. The same amwount of nitrogen applied
poudrette has increased the net profit by from Rs. 15 to Rs. 20, whik
the same quantity applied as night-soil has increased it by frow
Rs. 20 to Rs. 30 per acre. The application of caleium cyanaiid
and of bonemeal separately and of bonemeal i combination with
saltpetre has resulted in a dead loss. Bonemeal combined with
sulphate ol ammonia has generally given a small profit as have alsu
dried leaves and tank silt.  Castor cake has given a small net profit
in some series only : in others its application resulted in a los
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The only manures which have consistently given large acreage
profits are cattle manure, night-soil, and poudrette. The supply of
night-soil and poudrette is so small and the difficulty of getting
sweepers to apply them so great that they are only of secondary
nnportance as an economic factor in crop production. It therefore
lecomes evident that of the manures available in any quantity
cattle-dung is the only one which really counts. The use of green
manures therefore suggested itself as being the most likely method
of finding a substitute for cattle-dung. Owing to the peculiar nature
of our rainfall which extends from the middle of June to the end of
september, a period which coincides with the period of greatest
growth of the rice plant, the only crop which is at all suitable as a
green manure for rice is a fast growing one which, when sown in the
middle of June, will be ready for application by the end of July
at which time the seedlings are being transplanted. Sann-hemp
(Crotalaria juncea) has been found to be a sufliclently fast grower,
but when grown in the bunded rice plots its growth is checked so
nuech by the heavy rainfall of the early monsoon that it is found
impossible to raise any quantity of it in time for ploughing in for
the succeeding rice crop. Dhaincha (Sesbanin aculeata) thrives much
hetter under the same conditions, but is too slow a grower. The
difficulty in producing a sufficient bulk of sani has been finally got
over by growing it in the open fields reserved for rabi (winter)
crops. In one acre of rabi Jand about 300 mds. of sann per acre can
le grown in time for ploughing in for rice. This suffices as a green
nanure for 3 acres of rice. The analysis of this green sann-hemp
showed that it contains 0'57 per cent. of nitrogen, so that it is about
¢qual in manurial value to cattle-dung bulk for bulk. Over the
greater part of the rice tract of the Central Provinces, the rabi or
winter crop area lying [allow during the rains and therefore available
for the production of sann-hempas a green manure for rice, 1s almost
equal to the area under rice. It is possible therefore to raise much
wore green manure than is needed for rice and without reducing the
area under rabi crops such as wheat, gram, linseed, etc. The
practice will, we believe, be a positive advantage, as far as rab
Crups are concerned, as the standing crop of sann helps to check the
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growth of weeds and to reduce to a minimum the damage whicl
would otherwise be done to the fields left fallow during the monsoor.,
The manurial value of the roots of the sann for the rabi crop should
also be appreciable. Experiments to test it have been startec.
This new method by which fallow land is utilized for the production
of green manure for rice, is applicable to over 4 million acres of rice
land in the Central Provinces, and I anticipate that it will largely
solve the manurial problem as far as the riee tract is concerned. [t
was tried by landowners in over 40 villages last year. The average
increase obtained frow the fields manured in this way amounted to
over 600 1b. of paddy per acre, worth approximately Rs. 15. The
cost of raising this green manure was about Rs. 3 per acre manured,
leaving a net profit of Rs. 12 per acre.

The use of cake as a cane manure was demonstrated by
the Department for the first time six years ago. This manure,
though not previously in use anywhere in the provinces, has now
caught on, and Is being used in larger quantities every year by cane-
growers. Saun-hemp, applied at the rate of 10 tons per acre to the
sandy loams In which cane is generally grown in the rice tract, has,
when supplemented by a dressing of 15 mds. of cake, given yields
of about 20 tons of cane per acre, which, when converted into gur,
1 worth approximately Rs. 330. The cost of the manure applicd
in this case 1s only Rs. 33, The average outturn of cane for the
provinces, manured with attle-dung, is crly 11 tons, which is werth
approximately Rs. 184, By this new nmethod of manuring the net
profit on cane cullivation can he increased by about Rs. 146
per acre.

In the cotton tract the value of manure is more highly appr-
cated than in other parts of the provinces. Cotton pays better
thanrice or wheat, and cultivators have come to realize the econonic
value of cattle manure. The price per cartload is R. 1 as agaiist
8 annas for the greater part of the rice tract. But in the cotton
tract, too, much valuable manure is wasted. No attempt is made
to conserve the urine which is so rich in nitrogen. To meet this
formidable obstacle to good cultivation, the dry-carth system of
conserving urine has been demonstrated in this tract. Experimeuts
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arried out with urine earth on the Government farms have shown
hat, in the year of application to jowar (4. Sorghum) and cotton
«lds, the urine of a bullock for any definite period of time, is equal
i manurial value to its solid excreta for the same time. By this
.vstem of conserving the urine, dry carth to a depth of 6 is spread
1 the stalls. This earth is removed to the manure pit once a month,
yiul {resh earth is put into its place which, in turn, absorbs the
wuid portion of the animal’s excreta for the suceeeding month.
By adopting this system of conserving cattle urine the intriusic
value of the manurial supply of a village can be doubled at a very
small cost.

Cotton cultivation on well manured land is so profitable
1t the prices which have prevailed of recent years that it would pav
the cultivator to manure his cotton, even if cattle manure were three
times as expensive as it is at present. The supply, however, is so
very Inadequate that there is none available for sale in the villages.
(zreen-manuring is not a feasible proposition in this tract as it would
have to be grown at the expense of cotton and jowar, for the manur-
ing of rabi erops of which the area is comparatively small. To meet
the tull requirements of the votton tract, therefore, it will be neces-
sary to fall haek on manures not at presentin use, aud thiswe hope to
he able to do by the use of nitrate of soda ona large scale, and by the
utilization of such quantities of manurial cakes as are manufactured
locallv. Tf it were possible to offer nitrate of soda for sale at about
Ra. 10 per owt., the demand for it would, I believe, be large. On
the strength of the results obtained from the trials of nitrate of
soa on the Akola farm, the Commissioner of Berar put up a proposal
this vear to the effect that about a lulh of rupees worth of this
artificial should be offered for sale to cotton-growers in his division
which constibutes the greater portion of the cottou tract. The
Iriee, however, had risen so enormously owing to the war that it
Wis considered inadvisable to nmake large purchases at the present
e, There is little doubt but that it would pay handsomely to
4pply nitrate costing Rs. 10 per owt. as a topdressing to cotton
At the rate of 60 1b. per acre. This quick-acting manure is
specially suitable for short-season cottons.
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In conclusion, I should like to lay stress on the fact that
though in the Central Provinces and in other parts of India much -
has already been done by the Department of Agriculture to solve
the problem of economic manuring, a poor cultivator will not be in
a position to reap the full benefit from the results of these researches,
until we make it easy {for him to obtain these manures. We require,
in short, an cfficient organization which will provide both for the
supply of manures and for the financing of purchasers who wish
to buy them. This may possibly be done later on a large scale
through co-operative societies. To pave the way for co-operative
socicties 1t may be necessary to finance the cultivator direct tq
start with, It should be quite {easible for Government to provide
a definite sum to be given each year as takav: for the extension of
agricultural improvements recommended by the Department of
Agriculture. This has, as a matter of fact, been done in the Centra)
Provinees, and it is a policy which is well worth the consideration of
any provinces which may not yet have adopted it



NOTES ON THE HYDROCYANIC ACID CONTENT
OF JOWAR (ANDROPOGON SORGIIUM,).

BY
MANMATHANATH GHOSH, M.A,

Assistant Professor of Chemistry und Physics, Sabour Agricultural College,

It has long been known that a cyanogenetic glucoside, called
dhiwrin, Is present in jowar in certain stages of its growth. This
glucoside 1s not poisonous hy itself, but it breaks up, in contact
with an enzyme which is present in the plant tissues, into several
compounds, one of which s hydrocyanic acid. 1t is on aceount
of the formation of this latter substance that jowar actsas a poison,
and cases of poisoning of cattle by the plant are not of infrequent
occurrence. In 1915 a number of cattle deaths took place near
Subour. That vear therc was a particwlarly long period of dry
weather Immediately after the crops were planted, a condition which
does not happen every vear. It was then suggested that, owing
to the msufficiency of moisture in the soil, the plants were stunted
and did not grow properly, and that, in consequence, there was an
excessive development of the cyanogenetic glucoside which vielded
the poison. Tt was then proposed to investigate the circumstances
vhich help the accumulation of the poison-producing  compound
in the jowar plants.

Accordingly, at the suggestion of Mr. Somers Taylor, Agricul-
tral Chemist to the Government of Bihar and Orissa, a trial was
made to find out the effects of different times of planting, and also
P{ water-logging, on the formation of the glucoside in Jowar. The
?(leu Was to 50w sume of the plots very early, well in advance of the
wital tine, so as to obtain, as far as possible, a condition sinular to
tﬂl‘(” of 1915, viz., a period of comparatively dry weather in the

(107 )
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qrowing period, and also to sow some of the plots very late, af_tm
the rains have well set in, so as to have always an excessive quantity
of moisture in the soil. Unfortunately the rains were late in coming,
¢o late as to make very early planting impossible, and there was o
abatement of rains once they had set in, so that the first condition
of comparative drought was not obtained. On the other hani,
owing to heavy and frequent rain, all the plots were water-logged,
and the plants, weak and stunted, even after six weeks, showed 1.0
tendency to grow up at all. A very small quantity of hydrocyanic
acid was all that was obtained—a fact which suggests that water.
logging is unfavourable to the formation of cyanogenetic compounds
in gjowar. There was no case of cattle-poisoning® that year hy
jowar. The following table illustrates the result :—
. Tasue L
Plot No. 1E. P.

Age of plants Date of analysis | HCRY%

Over 1 weeks 6th July 1916 i 094912

5., . A (0000456

Over 53 . . 12th ., “w 000510

Over 6§ . 18th " Traces
Plot No. IT E. P,

4 wesks .. 6th July I 000608
Abantd . 9th 0000532
Over & . . 12th L, 000456
Over 6, ISth Praces

The experiment was repeated in 1917. The first of the plow
were sown on 12th May. Before that there were only two inches
of rain distributed over six days, and there was norain after until the
27th May. DBut just on the night previous to the day when the finst
samples were collected, there was a shower (4 inch) of rain, so tha
the actual condition of the plants during the period of drought v
not exactly known, An excessive quantity of prussic acid wu
found, which, however, fell down to less than hall in about thre:
weeks, during which period there were occasional showers.

* A few cattle deaths reported from Bottiah were suspected to be due to the vattl
cating a weed, dndropogon kelepensis, which iy also, like jowar, capable of yielding HUN. B¢
at the time the weeds were colleeted and received at Sulour for examix.mtion, no HON was
obtained from them,
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The results were not even on all the plots,

Tasie II.
Date of analysis | PlotI E. P, Plot ITIE. B | Plot II E. P.
HONY, HCNY, HCNY

28th May el 0:196* ¥
5th June . - 0 099+ LE
8th ,, 0121 0-092 0124
2th o, . 0-060 0045 0057
19th 0075 0-025 002
Hth 0041 0004 G013
3rd July . 0032 0009 ‘ 0-00%
10th . 0019 1-003 | 0004
1Tth . 0024 e i -
st ,, e 0012 . |

13th August i \‘ Traces IS }

The poisonous properties most persisted in the plot E. P, L
“This plot was, however, marked by a more vigorous grewth, as is
evident from the greater average weight of the plants,and alse by the
greener and more healthy appearance of the leaves (Table III).

TasiLe IIL.
Average weiaht and height of @ plant.
| PltIE P | PotlEP. Plot 11 E. P.
me |
i Weight | Height | Weight : Height ' Weight Height
- ‘,___,_4 L 7,,,,‘1*},,,,, [
srd July .| 122gms, 150 em, | 108gms. © 170cm. . 112gmws, 180 em,
Oth w3385, 20, Poa3T,, 0, T M5, 200,
ith W80Ty, 980, 0L 267, 200,

i L

Here 18 a rosult which is contrary to all expectations, for it has
lng been Yelieved that a healthy and vigorously growing jowar
phnt vields much less poison than its weak and stunted brother.
Thisresult received a remarkable confirmation from the observations
olsome later plants. In the case of thickly sown plants, what always
happens is that a good many receive a much later start and lag
behind, in the matter of growth, their stronger and older brothers,
This may be due to malnutrition or to the secretion of injurious
products by the older plants, but that strong and healthy plants
tontain more prussic acid can be seen from the following table :—

As tho plants wore then very small, the samples eallected from the three plots were

N together,
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TasLe IV.
Plot IV (Usual time).
T
. Date of analysis : Average weight Average height HCNY%
e — s
17 gms. 80 cm. ; 00080
16th July, 1917 { A : 0, 00151
» 00, 0-0090
23rd July, 1917 143 .. 170 ., 0°0153
2% 9% . 00075
30th July, 1917 9 ., 20, 00047
Plot V (Usual time).

17 gms. : 75 cem. 00078
16th July, 1917 {12-3 " 120, 00190
32, 8 00053

93rd Jaly, 1917 L o 6. 0
12, 95 ., 0:0198
30th July, 1917 {244 " 196 ., 0-0110
_ 6, 19 0:0045
th August, 1917 {547 " 26, Traces

" The time of planting does not appear to have any effect on the
formation of dhurrin. With the three sets of plots sown at differen
times, and nearly at a month’s interval hetween one and the next
there was no difference between the first anud the second set, both a:
regards the maximum yield of the poison or its rate of diminutios
as the plants grew up, but the third only showed half the maxinun
quantity of the poisox, though the rate of diminution ot the poiso
was very much the same. The low maximum of the third set whic
was planted Jast at a time (8th July) when there was an excessiv;
amount of moisture* in the fields, and when there were heav

downpours of rain previously and subsequently to the sowing, m

be due to an abundance of soil moisture.

The following table is given for comparison :—
TaBLe V.

Pror 11T L, P, Pror 11 K. P. Pror IVU. P.
Date of sow-: Date of o Dateof | Dateof : , | Dateof | Date of | goye
ing | analysis HCN Aji sowing | analysis | HCN % = sowing | analysis ‘HC)

i I
8317 . 00152 | 12517 ‘\ RAAT . 0106h 7617 | 25617 (90
\ 0°0381 I 75647 00090 LAY BN G
[ 9817 | 00279 | LSBT 0000 booarag ool
Planted very 5 00285 ¢ Planted | 12-6.17 00430 Planted | 717 [t
late. C 2 L 00173 ) very 1 19607 0G24 at the | X U
[ 00148 © early. 26617 0-0042 1 usual ! ]
i (10050 3717 00093 ¢ time. (K1

. l 715 ERUTRS] I .
i { ; 17-7-17 Traces . Traces
| |

* Se Table of Rainfall (Table VIT).
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Tt is therefore obvious that while the time of planting by itselt
a5 little or no connection with the formation of the glucoside, yet a
“rop planted late has a much better chance of producing smaller
uantities of the poiron on account cf the abundant moisture which
L; generally found in the soil in such a time.

Dhurrin occurs principally in the leaves and young shoots.
There is a very much smaller quantity of it in the stalk, from the time
the plant grows to an apprectable height, viz., about 100 ¢cni.  The
percentage of total nitrogen in the leaves is also proportionally
greater than in the stalks, evidently owing to an accumulation of
non-protein nitrogenous matter (Table VI). In ratooned jowar,
when young shoots spring up from old stalk, the jowar is considered
to be highly poisonous, although the parent stock at the time might
leontain practically no glucoside. This occurrence ol the glucoside,

specially in the places of active metabolism, 15 suggestive of some
ompounds being formed and fixed by the plant in such forms.

The exact part played by it in plant economy can only be
mown when the factors influencing its formation are known with
srtainty. The cyanogen may ke an intermediate product in proteid
formation, or it may act as a harmone, which is the general name ofa |
variety of substances which are able to penetrate the walls of plant
cells, thereby disturbing the e quilibrium within the cell and producing
changes which involve alterations ol the concentration and the
liberation of hydrolytic enzymes. If the former view be correct,
it would signify that strong and healthy plants, which form more
proteids than weaklings, would gather more glucoside at a time
when proteid formation s very active. It is very suggestive that the
total nitrogen percentage in a plant shows more or less a steady
jzdiminution as the plants grow up, but not at such a rapid rate as
the hydrocyanic acid. No reliable evidence has been obtained
ithat weak and sickly plants can produce, asa rule, nore hydroeyanic
acid ; in fact, evidence, as far as has been obtained. points to the
contrary, Let us examine the factors which have so far come to
ow knowledge as likely to bear on the production or otherwise of
the glucoside. In the first place, an abundance of moisture in the
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soil is always associated with a low percentage of dhurrin, and siekly
plants grow;ing in water-logged soils contain only a minute quantiry,
The contrary is also probably true, in spite of scanty experimenty)
evidence, viz., a deficiency of moisture in the soil or a dry periy
is conducive to excessive glucoside production in jowar. There
no doubt that the experience of the general body of cultivator i,
in favour of this view, and here and there facts have been brougly
out suggestive of it, but apart from that, no further experiment
appear to have been carried out which would fully bear o
the cultivators’ views. Secondly, the rate of growth has luny
been thought to have some correlation to the poison-producing
power in the plant, the most poisonous plants being thes
which make a very unfavourable growth. Tt has been show;
that this is not necessarily true, and that in the case of strong
and weak plants growing side by side in the same field, it i
not the weak plants alone which always yield the greater amoun
of hydrocvanic acid. Thirdly, there is a far greater amount
nitrogen aecumulation in the leaves than in the stalks. The
appearance of this greater quantity of nitrogemous substance
exaetly in the parts where the greatest quantity of hydrocyani
acid occurs, 15 an indicaticn that the production of the glucoside i
In some way correlated with the production of the nitrogeno
matter, and lends support to the theory that prussic acid is an inter
mediate product in proteid formation, and that its sccurrence is ar
evidence of nitrogen assimilation. Water-logging presents a verr
unfavowrable condition for nitrogen assimilation, as it prevens
bacterial activity and stops nitrification. This accounts for il
production of merely traces of hydrocyanic acid in the crops of 1416
In warm dry weather, before the rains have actually fully ser i
(acvording to Leather’s drain-gauge experiments at Pusal), the seat
of nitrification is much nearer the surface and therefore presents
a more favourahle condition for nitrogen assimilation by the youwn
plants whose roots at the time de not penetrate deep enough, Wit
the coming in of the rains the principal seat of bacterial activir

t Memoirs of the Department of Agriculture in fnlig, Chemicnl Neries, vol. 11, no, 2.
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noves downwards, and there is a likely loss of soluble nitrates by
werflooding and drainage, and partly on this account and partly
i account of the very rapid rate of growth, when the glucoside
ormed is rapidly utilized to furnish higher and more complex
;ompounds, there is less and less hydrocyanic acid obtained as the
jlant grows up until it is fully grown. Thus the accumulation
of the acid in the young plant in normal years and its diminution
with the age and growth of the plants receive an explanation. But
|\ vears of scanty rainfall, as the vital activities of the plant are
ctarded on account of lack of moisture, the utilization of the
vanogenetic compounds will probably take place nmuch more slowly,
ind the plant will indicate a quantity of the poison which it cannot
t once get rid of. These are, however, still suggestions and have
fo be substantiated in the light of further experiments.

1t would therefore appear that the weather is mainly respon-
ible for the development of the poisonous elements in the jowar.
Fhe soil is only of minor importance and is accountable only so far
s it can hold up nitrogenous food materials to the plant. Brunich
Queensland found that the poisonous properties of jowar increased
®ith improved fertility, and Treub! stated that nitrates exert a
Birect influence on the production of hydrocyanic acid. Against
®is there are American results® that in a rich soil, however well
§rovided with plant food, an addition of nitrogenous fertilizers
§2s heen found to exert no appreciable effect, while in a poor soil
ghere appears to be an increase, though to a slight extent. The
Foil, therefore, though it may help in the preduction of the glucoside,
only a minor factor, and the weather, notably rainfall, is the
Fctor of greater importance.

1t is proposed to continue the study still further.

“ Treub, M. Ann. Jurd. Bel. Buitenzorg, 2. ser 4opto Zopp 86-142 (noted 1n Erpt.
Wion Record, vol. XVII, p. 347).
2 Jowrnal of Agricultural Research, vol. IV, no. 2.
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TapLe VI.

Showing the percentages of hydrocyanic acid and of nitrogen i
different parts of jowar plants at different stages of growth.

[
Plot No. | Date HCN%‘ N% :in“g%’é in?e(z’ves ESQIS{: inltﬁ:/;]k
I - — —
E P I o887 } 0-12100 | 05060
12617 | 006000 06260
96.8.17 r ...... ; ...... 00128 0500 000750 0-21
5707 | 003240 | 05130 | 00585 0677 | 001660 | 0y
{ 10717 E 401870 ! 04580 | 00452 0754 | 000003 | 03y
E. P. 11 .| 8817 | 009200 | 04030
120.17 | 004500 | 04920
19617 | 002500 | 03730 | 00230 0495 | 001500 |
26617 | 900420 | 0-388) 0-0075 0547 000380 | 0
3717 | 0000830 | 03580 | 00143 0630 | 000600, 03
E. P IL .| 8617 | 0712400 | 04200
12637 | 005700 | 04750
10617 | 602100 | 03260 | 00300 | 0496 | 005100 | o
26717 | 001260 | 04460 | 00138 0541 | 001130 0
j 3797 | .. e | 000750 | 0
U.P.1 l 25617 | 009100 | 04650 ;
| 280 009040 | 06040 J
CO87aT | 002110 | 04820 |
i‘ 16-717 0-0n792 06640
Stonted plant) ... . 23.7.17 | 010905 | (3504
{Streng plant) ! 277 | vms | 00317 0209 | 000603 02
(Stunted plant)...i 30-7.17 | 0-00754 | 0-2030 '
Do. . 6317 | 000 0-2940
TPV | 2617 | 082000 | 04800 J
2797 | 082600 | 06160
9717 | 021600 | 05060 {
‘ 18797 | 000758 | 04970
BT w00ss0 | 00008 028 | 0002 D
{Stumted) .| 30717 | 001980 | go0mg !
| 681 | 00nasz | paong )
—
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TarLe VIL

Table of rainfall in inches, Mayto August 1917, recorded in
the Sabour Agricultural Statiom.

ngogitéhe May June July )’ August
v, .
1 I o7 217
2 T T 333
3 070 045
4 345 02
5 NS
6 o
8 007 012
9 . 045
10 - 048
1 031 153
12 N 1-00
13 140 004
14 - 014
15 i 0-04
1] 2 OO O IO R
17 .
18 016 006
19 [ . 015 s
2 wloo b [
21 e | 032 A
2 w1008 S
23 61 .
2% e ( . 1'57 f
2% B ) 098
2% I 0-30 j
97 0°59 [ ...... 148
28 033 | 050 |
29 | I '
30 063 | 05 0|
31 - f ...... E




GRAFTING THE GRAPE-VINE.

BY
H. V. GOLE,

Grape-grower, Nusik,

Wg have great pleasure in publishing this article by an acty
cultivator who has made experiments on his own accow
and hope it would be of special interest to the readers of t:
Journal. Tt is needless to add that contributions from intell-‘
gent, practical cultivators, embodying the results of
experience, abservations and  experiments, will always
weleonie to us- [EpIToR.]

Anoxe other advantages of grafting the grape-vine, it is claie
that the effect of grafting 1s to produce a constant weaker
of the seion with mcreased fructification, a greater number
closely set bunches with large bervies, more juicy and frequer
richer in saccharine matter, and an early ripening.!  Husmann o
believes that grafting increases fruitfulness, the temporary obst
tion seewiug to have the eflect upon the graft of making it prod
more and finer fruit than on its own roots.2 He has also recor
similar expetience of other eminent growers,

The matter seemed worthy of investigation and led me
undertake u few experiments as already remarked in Bulk
No. 7L (of 1915) of the Bombay Agrienltural Department. |
principal varieties of grapes grown at Nasik are only four. Bhok

! Viala and Rivaz. « Grafting for American Vinos.”
* Husmann. * Grape-growing and Wine-making.”

( 16 )



GRAFTING THE GRAPE-VINE ' 117

lwing a good cropper, is much in favour and largely grown, while
1 Jkari, Sahibi, and Hafsi or Kali, being very shy bearers, are never
gL beyond a few vines in a plantation, though these varieties
are decidedly superior. If grafting produced increased fruit-
fuiness the problem here was to ascertain whether some of our shy
bearers could be made to yield more and better fruit hy grafbin:gr
Hiern on other stoek,

[ had no clear notions about the influence of the stock upon
the scion. [ vaguely imagined that Bholkari, being very prolific,
hight exert a favourable influence upon the scion.  Also, as Kakani,

Bahibi. and Kali are very vigorous growers, producing abundant

loliage—perhaps at the expense of fruit—I should he able to check
his habit of vigorous growih by selecting a stock which was o
poderate grower by habit, such as Bhokari. On these considera-
ions I decided to use Bhokari as stock.

The next point was to sclect the method of grafting. Various
ethods of grafting and budding have been suggested.  As T had
ety little experience in grafting, I chose to operate in four different
nauners, namely :—

(1) Grafted cuttings,

(2) Grafting by approach,
(8) Crown grafting, and
(4) Side-cleft grafting.

GRAFTED CUTTINGS.

For successful grafting it has been found that the temperature
ould not exceed 20° or 25°C. As cuttings could only be obtained
the heginning of October, I tried grafted cuttings at this time,
ough the temperature condition was not favourable. All the
fals fuiled successively for three years (1914 to 1916). In pre-
ing the graft the cut has to e made one-half to one inch above
d below a node upon the stock and scion respectively, This
t the knitting surface much too small. The grafted cuttings
ould hiave been kept for callusing in fresh moist sand hefore they
T set to root. I admit that I had not followed this instruction,
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Be it from whatsoever cause, none of the grafted cuttings ronte)
and I gave up the trials after three years.

(JRAFTING BY APPROACH.

In 1913 a mali from the (taneshkhind Botanical Gardey
Kirkee, grafted on two Bhokarl vines in' one of my plantatioy
operating by the usual method of grafting by approach (tong
graft). Both the grafts knitted well and were successful. Faly
canes were used for scions.  Both grafts were pruned in April, 19}
to form the head. One of the grafts was accidentally destroy
while ploughing. The other graft was again pruned for fruit’
October, 1914, The stock of this graft is 40" long and the se
after heading in was 24" long. It gave six bunches of good si
while there were only four small bunches on the parent vine, that:
froms which the scion was taken. The result was tolerably faur
encouraging. This graft is bearing splendidly every year.

I have found that grafting by approach is a much surer meth
~ the grafts knit well and the chances of failure are few. Il
other grafts prepared by the approach method. One is beun
fruit beautifully. The length of the stock is 24" and that oft
scion after heading in is 40”. Three other grafts had to be tr
planted elsewhere in April, 1917, as they happened to be in:
isolated condition, but they have not as yet recovered fromt
shock.

But there is one disadvantage with this method. Ast
number of vines for the scion is only limited in a given plantatu
only a few vines can be grafted by this method. I thouglt-
trying a method which shall be quite independent of the posit
of scion vines, which is described below.

('ROWN GRAFTING AND SIDE-CLEFT GRAFTING.

In October, 1914, I tried 10 crown grafts and 10 side-clelt graft
Four crown grafts were put up helow the ground and the rest aber
the ground. Only one graft above ground knitted well and
successful. Again, in the following year, out of nine crown gtk
and nine side-cleft grafts, only one crown graft above gro1de
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successful.  The trials in 1916 and 1917 failed to give even a single
successful graft. From this it appears that crown and side-cleft
qrafting are much more difficult and cannot be practised as a general
nethod.

So far my object had not been attained. I wanted to find
yub & method of grafting by which the variety of any existing
plantation can be changed at will. A new plantation can be put
1p by growing together and training mixed cuttings of different
varieties, and when the heads are formed, the choice variety may be
mafted upon another stock by the approach method. I have
ybtained a few grafts in this manner. But it takes up much time
o train the vines before they can be grafted upon and, therefore,
oreign varieties cannot be propagated rapidly by this method, nor
zan their possibilities judged within a short time. Crown and
side-cleft grafting have a greater significance in the case of un-
iried and foreign varieties ; for, by these methods, these varieties
:an be introduced rapidly and their possibilities judged.

REsurts.

As a general rule, Fakari vines on their own roots bear quite
ndifferently. They will not bear fruit at all or bear a few bunches
vhich are quite out of proportion to the large bearing surface on
he head of the vines. All the grafts are bearing fruit regularly
rom the very second year. The quantity of fruit will depend on
he bearing surface. As the age of the grafts advanced, the heads
vere well formed and the bearing surface had increased. There
vas a corresponding increase in the number of bunches and the
veight of the fruit. Tam writing this from my observations. I
tave not kept regular records. Last year the weight of fruit on
he gratt (approach gralt of 1913) must have been 15 b, ; the other
Pproach grafts yielded nearly seven pounds of fruit ; the two crown
matts bore quite to my expectation. This year the approach grafts
11913 Liad 42 bunches, which weighed 22 1b.  (Birds are responsible
or considerable loss of weight ; only the actual weight is given.)
he other approach grafts had 19 bunches which weighed 14 1b.
e Photograph of one of these two grafts (Plate 1) will give a
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good idea of the number and size of bunches. The_ number of
bunches on the crown graft of 1914 was 17 and weighed 71 I,
while the other crown graft of 1915 gave 13 bunches which weighe
6 1b. The bunches on both the grafts were mildewed, whic
circumstance has adversely influenced the weight. Many of t
bunches were of large size. The berries attained normal size. (,
the other hand the berries on some bunches were undersized. Ney
each crown graft (close to it) is a companion or sister Bholw
vine which is also in bearing. The grafts are not photographed
it was difficult to isolate their bearing canes from Bhokari for t
purpose of plotographing. In one of my plantations there ar.
150 Fakari vines on their own roots. They bear fruit indifferent
and are not even paying the cost of their eultivation. This is th
first time in five years that they have borne fruit to an appreciall
extent. The total weight of fruit on these 150 Fakari vines wa
296 1D., or a little less than 2 1b. per vine. The average yield froy
Bhokari vines Is 12 1b. to 15 1b. Individual Bhokari vines do bex
20 Ib. to 25 1b. of fruit. Krom these figures it will be seen that ti
grafts gave considerably increased quantity of fruit, far in excess s
the average of 21b. on the 150 Fakari vines on their own roots.

CONCLUSION.

It appears that grafting the grape-vine increases fruitfulnes
The grafts give larger and closely set bunches. In some bunch
the berries attained normal size, while in others they are undersizi
The quality of the fruit 1s not changed appreciably. From tk
behaviour of four grafts, it is not safe to assert, as a general pn
position, that grafting produces fruitfulness. The indications a
however, that 1t does produce increased fruitfulness. More exper
mental work is necessary., Experiments generally do not pay an
are even costly. In other experiments with the grape-vines-
such as summer pruming or pinching and spraying with anmmon
copper carbonate solution against mildew—I have gained ; while I
trying the crown grafts I, have lost 40 well-established vines a
perma.nently injured 40 vines by side-cleft grafting, Besides, sid
experiments in experienced and capable hands are likely to I
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yoore successful. If the record of my experiments be deemed inter-
sting T hope others will undertake further experimental work.

Next cold weather, I shall grow and train 60 sets of mixed
cattings. Every set will consist of 4 cuttings, two of Bhokari and
two of choice variety. Bhokari will be used for stock. For the
scion, cuttings of Fakari, Sahibi, Kali, and Kandahari will be grown,

When the vines are established and heads are formed I propose
to graft the choice varieties by the approach method.



SOME OBSERVATIONS ON AGRICULTURAL WORK
IN EGYPT, AMERICA, AND JAPAN.

II1. JAPAN.

BY
W. ROBERTS, B.Sc.,
Professor of Agriculture, Agricultural College, Lyallpur, Punjab.

(Caneluded from page 280, vol. XIIT, pt. I1.)

I spenT twenty-four days in Japan and confined my enquirie;
to the subjects of—
(@) agricultural education; and
(b) introduction of agrienltural improvements.

AGRICULTURAL EDUCATION,

A great deal seemed to be going on in agricultural education
especially in technical and elementary schools. Agricultural edr
cation is in charge of the Department of Education in Japan.

Tmperial University of Tokio. This has six Colleges or Faculties,
viz.,, Law, Medicine, Science, Enginecring, Literature, and Agriculture:
the latter has 33 professorial chairs and over 700 students in al.
There are also 27 post-graduate students.

The university is well equipped and has attached to it an expert-
mental farm together with a students’ farm and a demonstration
farm which scem to be very well managed. The average age ol
pupils entering universities in Japan is high, viz., 23} years. Th
is due to the long series of schools through which a pupil must pss
before he can be admitted to the university. The course at Toki
lasts three years. The number of regular students is 452 with
286 pupils in addition undergoing special courses. A ~ipular

(122 )
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j\gricultural Faculty is attached to the Hokkaido University, but
on a smaller scale. The undergraduate instruction is briefly as
illows :—

Technical wnstitutes. These are the lowest grade and take
pupils who have finished the ecompulsory elementary education of
«ix years. The number of pupils in these in 1908 was 163,300. The
number of these schools now is over 5,000. In this connection
I may note, some kind of technical subject is compulsory in the
higher elementary schools. Three subjects are given, viz., agriculture,
munual training, and commeree, of which one or more is compulsory.
The following table taken from the ** Qutlines of Agriculture in
Jupan,” published by the Agricultural Bureau, indicates the system
concisely :—

Fducational organs of agriculture.

HIGH EDUCATIONAL ORGANS | ORDINARY ORGANS
L [ " Organps for
Jurisdiction i . | agricultural
University | nghsezl;l‘;gghmcal A COlass B Class | training

Department of | Agricultural | Practical course of Agricnltural | Agricultural  Agricultural
Fducation  College of | Agricultural Col-  School School supplemen-
i University | lege of University Stock farming { Sericultural tary School
! Higher  Agricul- School " School
i tureand Forestry Horticultural
* Schootl School i
Higher  Sericul- Sericultmal |
tural School School
: Higher Horticul-
¢ toral School
. Training Institute
; . of Agricultural
: Instructors

Higher agricultural technical schools. These take graduates of
the middle schoot or those equally qualified. The higher technical
schonls give a three-year course and turn out men qualified to teach
i the middle schools and primary schools. In this class we may
teckou the practical courses given at the Universities of Tokio and
Hokkaido.

Agricultural schools. For these, pupils who have gone through
e SIX years' compulsory primary course and have subsequently
done two years’ study in higher primary schools are admitted. The
COursc in these schools extends over three or four years. Each

th
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prefecture has one agricultural school of Class A, while many countics
and towns have (lass B ﬂ,gricultural school. I visited twelve of the
various types of agricultuml schools. The education 15 very general in
all of them with agriculture occupying from. two to six hm'u's a W'evk
according to the class of school. The agricultural training is practic.l
in all the middle and higher schools. T give below the time-table

of the Shizuoka Agricultural School, eourse three years:--

First year , Second year ; Third year
i
Hours Hours | Hour«

Moralu | Algebra 2 i Morals 1
English 2 Zoology | | Algebra 1
Algebra 2 L. Launguage 1’ i Economics 2
Botany 2 Chemistry 2 ‘ Chemistry 1
Japan L. 2 Physics 1 i l-‘:athnlor,z_y 1
Veg. colture 3 Morals 1 | Gymnastics 1
(Chemistry 2 Veg. culture 1 i Sericalture 4
Chinese classies [ Special veg. culture . 2 I?ra,wmg |
History of Japan 1 Chinese classics 1 1*‘, Langua;:e B
Serienlture 2 Manure 1 . C. feeding v
Zoology 2 English 2 ch. culture 1
Mathematics u Sericalture 1t Worestry v
Drawing 1 Drawing 1 . Japan Lan. a
Gymnastics 2 Insects 1 | S‘nryeymg 1
Physics 1 Germs 2 Froits 1
Entomology 1 Plant diseass 1 i Physics 1
Geology 1 Cattle feeding 2 Manure R
Geography 1 Geography 1 Chemistology o
\Writing 1 Botany 1 Geometry 2

- Soils 1 Agri. law 1

30 Forestry 1 " Technical agri. AV |

History 1 Marketing of agricul-
Gympastics 2 tural products

kil

S

The comse here is tvpical of most of the middle and higher
grade agricultural schools.  The subsequent career of graduate
15 given helow -

Shizioke Agricultiral Selhool,

Gradnates . . .. w08
At home . o 316
Government office ... . 63
Varions schools . - i
Agrienltural Seciety 19
Under counting or prefecturs experimental station 2
To banks and other ¢commercial houses . . - 14
To higher agricultural school . . . 19
Military service .., . b
In foreign countries i
Dead .. 16

One of the best agricultural schools I saw was at Kyoto.
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To bring out clearly the relation of agricultural education to
soeral education T give helow the ordinary school courses in
Japan =—

General education. Agricullural education.

{1} Six years’ compulsory elementary education None,

() Two years’ optional elementary education Candidates who take this, have choice of
3 subjects, viz., commerce, manual train.
ing or agriculture, one of which must be
taken,

(8 Middle school course, 5 years Agricultural schools of Class Band Class A.
Thesa are of 3 or ¢ years' duration and
do not lead to University.

(4 Higher and technical schooly, 3 years Abont 12 agricultural schools of this class
exist. Similar technical courses exist in
the University.

(3 Unisersity Agricultural College.

It will be noticed from above that the elementary agricultural
education tends to draw men from the regular road to the university.
Thus the middle school course in agriculture is for bovs of 14 or
153 to 18 years old and the bulk of them naturally go to their homes
afterwards and do not look for appointments.

The inclusion of agriculture with three optional subjects in the
two vears’ (optional) elementary education is also significant.

From the list of graduates of the Shizuoka School given above
it will be seen that by far the greater number return to their homes.
Thix was a school T'would class as © Class A Middle School ™ and was
a Prefecture School.

As to graduates of the higher teehnical schools, a great number
of them go to appointments as teachers
in lower schools and the education is so
general that thev are fit for any post in
the lower schools.

I give here a diagram taken from the
repurt of the Department of Education

for 1014 as to careers of graduates of

Tokio, Kyoto. Toheku and Kyvushu
impertal ~ Universities  (also  including
gaduates of the old Napporo Agriculture School).

The course to get through the university is so prolonged that
“paratively few can afford to go through it. A great deal of
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agitation was going on with a view to reducing the number of yeer
in the full course (19 at present). . _

The number of students taking university courses in agricul.
ture (400 regular and over 300 special courses at Tokio) does not
seem high for a population of 70 millions and for a country with
arge undeveloped tracts in Hokkaido, Formosa, Chosen, ete.

To grasp the length of the educational course in Japan one
may imagine a boy of six years starting school. He finishes com.
pulsory education at 12 or 13. Then follows two years’ furthe
elementary course, five years’ middle school which brings him ¢
19 or 20 years old, and then perhaps three years technical or higher
grade school before he enters the university. English is compulsory
in all schools above compulsory elementary schools. Discipline
is invariably excellent. Great stress is laid on loyalty. Dhil
and military training is a feature of all higher schools. The wearing
of a distinctive uniform is very general in schools in Japan. The
development of agrieultural schools has been very rapid and iy
consequence many of the teachers are not well qualified, but n
the whole I was much impressed with the headmen in all the schools
visited.

In the short time at my disposal it ‘was impossible to go into
every detail, but the above is sufficient to show the great importance
attached to elementary training in agriculture, a branch in which
India at present is gravely behindhand. In America also a great
deal was being donc in elementary agricultural education, but |
had no time to see any schools. T saw Texas and California State
Colleges : they were doing good work and have courses very similar
to our vernacular courses, besides the ordinary degree classes.

AGRICULTURAL IMPROVEMENT.,

A great deal of work is in progress in Japan on rice—muinly
varietal work. Some thousands of varieties seem to be grown and
the subject is a difficult one. It seemed to me to be tackled oy
sound lines in most places.

' Reorganization of holdings. Here is the most conspicnots
success of this natyre I came across, Already over 10 per cent.



OBSERVATIONS ON AGRICULTURAL WORK IN JAPAN 127

of rice land has been readjusted into regular and compact holdings.
T secure readjustment a majority of the farmers in any tract must
b in favour. Formerly two-thirds majority was necessary, but the
Jenefits were so soon realized that at present only a bare majority
is required. Various bounties are given and certain remissions of
Jand revenue to encourage the practice. A good deal of proselytizing
goeson also and a persistent campaign is conducted in favour of it,



"VETERINARY RESEARCH: SOME RECENT
CONTRIBUTIONS.

EPIZOOTIC LYMPHANGITIS.

Boquzr NEGRE, AND Roi¢.—FIRST ATTEMPTS TO PREPARE ,
3
VaccINE AGAINST EprzooTic LYMPHANGITIS, Bull. Soc. P,
Exot., Vol. XI, No. 7, July, 1918.

Hitherto it has not been possible to prepare a vaccine againy
epizootic lymphangitis because it has not been possible to obtai
cultures of the parasite in series. The authors have obtained sony
cultures from Rivolta which have enabled them to make some
experiments in this connection.

They have ascertained that animals that have been affectei
for a period of fifteen days or have recovered from the diseas
yield a serum that is rich in antibodies, and further that recover
from natural or experimental infection confers immunity,

[t has also been observed during the treatment of the disess
with sterilized cultures of the parasite that in the benign form the
disease is checked after the fourth injection. The authors have.
therefore, been led to try heated cultures as a vaccine.

For the preparation of the vaccine the growth obtained o th
surface of Sabouraud's medium was first ground up in a morta
dry and then emulsified with salt solution, the salt solution being
added iu the proportion of about 30 c.c. to 20 cg. of culture.

The vaceine so prepared was sealed up in tubes and heatel
to 62°—64°C. for an hour.

Four injections of 5 c.c, each were given subcutaneously on th
side of the neck at intervals of cight days.

Four horses were inoculated in the manner described Twithou!
producing any lesions beyond a slight transitory swelling. BigH

( 128 )
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Jays later two of the animals were inoculated subcutaneously with
+ c.c. of emulsion of culture which had not been subjected to heat :
airer a period of incubation of four to six weeks there developed
i» these animals either a generalized lymphangitis or a localized
lesion at the point of inoculation,

No healthy horses were available to use as controls, but two
wabbits were inoculated with the same culture as the authors had
pre\'iously found that inoculation of rabhits leads to the formation
ol a local lesion.

The two horses vaccinated hut not inoculated with living
cnloure were kept under observation for three months without
showing any symptoms of infection. Tt is, therefore, concluded
that heated cultures can be injected with perfect safety,

0f the two horses which received hoth vaccine and culture
one developed a sterile ahscess at the seat of inoculation, and at the
seat of inoeulation in the other there developed a small nodule about
the size of a pea, which disappeared eventually.

Both of the control rabbits developed abscesses in which
eryptococei could be found, thus proving that the cultures had not
lost their vitality or pathogenicity.

All the vaccinated animals were mixed haphazard with serviously
iffected animals, yet none of them contracted the disease.

The authors state that they do not draw any definite conclusions
trom their experiment, but state that it does indicate the possibility
of Inoculating against the disease with sterilized cultures, and that
the investigation will be repeated.

NrorE, BoQuer, AND Rore.—THi MyCoTHERAPY oF Eeizooric

Lympuancrrss.  Bull. Soc. Path. Feot., Vol. X1, No, 7, July,
1918,

In this paper the anthors record their first attempts at treating
cases of epizootic lymphangitis with vaccines prepared from artificial
cultwres which they have been able to obtain of the organism.

The vaceine was prepared in the same way as has been already
tefered to in another abstract dealing with the same subject taken
from the same journal,

u 9
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The vaceine was injected at inters als of eight days, and th
initial dose was 2 e.c. The successive doses were increased 1y
1 c.c. up to a maximun of 5 c.. which df)se was not exceeded.

The injections were made on the side of the neck and th
Lorses treated were not subjected to any other treatment ; abscesse:
were not even cvacuated.

In all, fourteen horses were submitted to treatment, but o
these four could not be given the full treatment owing to difficultic
of communication.

0Of the ten animale which received the full course of treatmen;,
eight made complete recoveries, while the remaining two which
were the subject of severe disease of long standing died of intercurren
disease during the treatment.

A detailed statement of the ten cases is given, and these ar
divided into two groups according to whether there was cordin
of the lymphatics or not.

From the description of the detailed cases it would appeu
that in practically every case the injections of the killed vaccing
caused abscess formation, and that recovery resulted in from ow
to three and a half months.

In a summary of the immediate results of the inoculationsi
is stated that during the first 24 hours there develops at the sea
of inoculation a hot painful swelling about the size of the pal
of the hand or a little larger. This swelling disappears in three o
four days, but the area is still painful for several days longer, Ther
is also a febrile reaction on the day following the injection, whid
lasts for two or three days.

NEGRE axn BoQuer.— Tee (ULTIVATION IN SERIES ANU TH
DEVELOPMENT OF THE ParasiTE oF Ep1z00TIC LYMPHANGITE
dui. Inst, Past,, Vol XXXII, No. 5, May, 1918,

. This long paper does not lend itself easily to summarizatiol

n a bnef manner; a translation of the general conclusions draw

hy the authors is, therefore, given :—

Pus containing eryptococci, taken aseptically from an w

muptured bud and sown out upon an agar medium mads {1
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lurse dung and covered with a maceration of equine gland tissue,
vulds visible colonies which can be transplanted upon the same
pedium or upon Sabouraud’s agar at first with and subsequently
without the gland maceration. (Details of the preparation of the
dung agar and the gland maceration are given i the hody of the
1);\p91‘.) .

With successive subcultures the cultivation of the parasite
hevorues mote easy, and it develops more rapidly. After a number
of passages it can be transplanted on to various media containing
agar, gelatine, potato and carrot.

i The optimum temperature for cultivation is 37°C. At this
teperature the colonies upon Sabouraud’s agar have a sandy yellow
:_m1_011r, They are wrinkled, and scattered over them are a number
of little downy white spots. This downy appearance is more pro-
ii;nounced at lower temperatures.

a When first sown out the cryptococeus becomes swollen and
younded, and drops of oil make their appearance in its interior. It
Ethen develops double contoured myeelial threads which produce
“external spores.

- T subsequent subcultures the young colonies are composed of
septate mycelial tubes with thin walls.

tu older colonies these filaments disappear after having produced
external spores by a process of budding. The latter give rise to
septate mycelial tubes with a double contour and to chlamydospores.
They are identical with those which arise by a process of budding
from the rounded forms of the eryptococci.

The rounded form of the parasite as it occurs in primary cultures
and the external spore are therefore the points of origin of exactly
3inilar thread formations, and it would appear that the cryptococcus
%s the form of multiplication within the body which corresponds
%0 the external spove.

¢ Wehave established the fact that the parasite is able to multiply
g:tho horse’s skin in the form of the threads referred to above—that
B 10 say, as tubes showing a double contour and external spores.
ecurding to one of our observations, which requires confirmation,
3he cicprococens s developed in the horse’s skin by a process of
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budding from the external spore. At the moment when budding
takes place the spore has only a thin wall.

In old cultures the segments of the myecelial tubes becone
detached from each other and have a twisted appearance.

Horses inoculated by scarification  or intra-dermally wit}
cultures of the parasite develop abscesses containing the cryptococens,
Subeutaneous inoculation vesults in the formation of abscesse
which may subsequently become generalized by way of the
lymphatics, thus producing the clinical picture of the natun
disease.

Cryptococei appear in the lesions from three to four weels
after inoculation. They are at first free and appear as small ovail
bodies with thin walls. They then acquire a double contour, and
the majority of them arc to be found within the leucocytes.

The serum of diseased animals gives a positive result by tl
fixation test with cultures of the parasite. Antibodies can I
shown to be present in the blood about the twentieth day after th
disease makes its appearance. They persist for a long time aity
Tecovery.

A horse which has recovered from a primary attack of lymphar
gitis is resistant to a second inoculation with culture.

To sum up, we have succeeded in obtaining the development
the cryptococeus in the mycelial form. We have been able 1
obtain cultures of the organism in series.

We have established the multiplication of the parasites iy 1)
horse’s skin in exactly the same form as in cultures.

We have reproduced the disease experimentally by inoculatio
with cultures and have shown that the cryptococcus makes it
appearance and develops in the lesions produced.

We therefore think that the cryptococeus is the multiplicatio
form within the horse’s body of the organism which we have de
seribed.

The parasite will only be able to be classified when its sexul
method of reproduction is accurately known,
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RINDERPHST.

youNGBERG.—THE IMMUNITY TO RINDERPEST OF NELLORE (IND1AN)
CATTLE AND OF VARIOUS NELLORE-NATIVE GRADES. Philip-
pine Agricultural Review, Vol. X, No. 4, 1917, (Ex. T rop. Vet
Bull., Vol. VI, No. 2, 1918. Original not available.)

[t has been found that Nellore cattle adapt themselves readily

to the condltlons in the lower altitudes of the Philippine Islands and

that when crossed with Native or Chinese dams a good type of
animal is produced.

The idea wuas prevalent among Philippine breeders that the
immunity possessed by Indian plains cattle to rinderpest could he
transmitted to half-hred progeny. The author produces evidence
both from field and experimental sources which shows that this is
pot the case.

The following conclusions are drawn up i—

(1) The pure Nellore cattle are very highly resistant to the
EPhilil)pille strains of rinderpest, the mortality being insignificant.
i;’fhey are not, however, ahsolutely immune.
¢ (2) Inthe case of Native cattle the infectivity of the virus is not
iﬁppreciably attenuated by being passed through Nellore cattle.
This fact makes the latter very dangerous as conveyors of disease,
s they may react without showing clinical evidence.

{3) The half-bred Nellore cattle do not inherit the high degree
«of tesistance to rinderpest possessed by the Nellore stock. In
Snfections of moderate virulence they apparently have somewhat
?:more resistance than the Native animals, but in virulent infections
this resistance does not afford them any protection.

{4) From the inconclusive evidence at hand, the three-fourths
Nellore-Native grades appear to have a greater resistance than
the Native stock.

(3) The rinderpest problem of the Philippine Islands cannot be
%01\'0(1 hy the importation of Nellore or other Indian cattle unless

ossihly by carrving it out to the extent of practically eliminating
be Native stock.
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PARASITOLOGY.

_ .
CHATTON.—MICROFILARIA OF THE Dowmgstic Cats 1IN SoUTHERY

Tuxis. Budl. Soc. Path. Exot., Vol. XI, No. 7, July, 1918.

The parasite figured and described in this note was found p

two out of twenty-six cats examined.

In one of these they were scantily present in the blood at post-

mortem, and in the other fairly nunierous.

There is no information as to whether the parasite 1s present
periodically in the blood.

The parasite appeated to he devoid of any sheath. In prepun.
tions fixed with osmic acid, it ranged from 240 to 350 microns i
length, and from 7 to 9 microns in thickness. In view of the fac
that the longer parasites were thinner than the short ones, it woul
that the differences in thickness were accounted for Iy

il])p(’i\].‘
The anterior end was obtuse and the posterior ven

contractions,

slender.
There was no discoverable striation of the cuticle. The autha

thinks that the parasite bears some resemablance to Filarie tmtis

whieh is known to occur in Tunis.

Yagniow, ScHocuos, KosgLRINE. WiINoGRaDow, DeMIpow-
MicroviLariasIs oF Horses IN TURRESTAN. Zeitschr. |
Infektions Krankh. ete. d. Haustiere, Vol. XVI, No. 4. 193
(Bx. Trop. Vet. Bulletin, Vol. VI, No. 2, June, 1918. Origind
not available.)

Examination of horses in military and eivil possession u
Turkestan showed that the former were far more severely affected
than the lattor. The maximum percentage infected in milifay
upits was 37°6. The maximum discovered among civil lwm
was 81,

The symptoms presented were abrasions of the skin due 0
irritation, especially about the nostrils, wdematous swellings ol the
chest, abdomen and limbs, and in some cases rapid exhaustion and
dyspneea when the animals were put to work.
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The heeroglobin eontent of the blood fell to 60 per cent. There
s very marked eosinophilia, lymphocytes were increased In
.ambers and polynuclear leucocytes showed a corresponding
11:CTease.

The filarize possessed a sheath which projected beyond both
ends of the bOdy.

The body of the parasite, which was rounded anteriorly and
ripered posteriorly, measured from 159 to 267 microns ; while the
total length of the sheath ranged from 270 to 323 microns.

No diurnal periodicity was observed, and subcutaneous inocu-
lations of infected blood into a horse, ass, and two sheep failed to
produce infection.

Intravenous injections of salvarsan were without efiect.

The authors belicve that this parasite differs from those pre-
viously described as occurring in horses and suggest the name
Microfilaria ninaw kohl-yakimovi for it.

MoUCHET.—S0ME ANATOMICAL LESIONS PRODUCED BY N EMATODES.
Bull. Soc. Path. Exot., Vol. XI, No. 7, July, 1918.

The author describes in this paper some lesions which he found
m the organs of a leopard which had been poisoned with strychnine
on account of the depredations it caused among goats at Kangomba
(Tanganyka).

The whole of the intestinal wall starting from a point 20 centi-
wetres from the stomach to a point 30 centimetres from the caecum
was seattered with nodules which numbered about a hundred. They
projected from beneath the serus membrave, were about the size
of peas, and were of a bluish colour. The nodules were eystic and
the walls were from two to three millimetres in thickness. Inspec-
tion of the mucous membrane showed that the cavities of the cvsts
coutnunicated with the lumen of the intestine by small openings
ahout one millimetre in diameter.  Fach of the eysts contained
*verilworig from one to two centimetres in length, A small
vitubir of the cysts appeared to lave wo onfice leading into
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their intestines, this was particularly the case with the smallsg

of them.
The worms were identified by Railliet as Galoncus perniciosys.

Vaxn SAcEGHEM.—(jASTRODISCUS EGYPTIACUS (COBBOLD, 1876)
Bull. Soc. Puth. Exot., Vol. XI, No. 5, May, 1918.

Although the author’s observations are incomplete owing t
his having been compelled to leave Zambi where he was working
he gives the results of some of his investigations.

The eggs of Gastrodiscus @gyptiacus are easily discoverabl,
in fresh fmces of infected animals. They measure 150 to 1%
microns in length by 90 to 95 microns in width,

Apart  from a polyhedral shaped mass in the centre the egs
show no evidence of segmentation at the time of laying. Afte
three weeks’ exposure to a temperature of about 28°C. (the averag
temperature of the laboratory) the contents of the eggs becon:
very granular.

Segmentation takes place whether the eggs are kept in¢
liquid medium or not. After some days a little vermicule &
visible in the egg. This executes intermittent movements and i
ciliuted.

The miracidium having esvaped from the egg maintains it
vitality and executes rapid movements if the escape takes place it
water. If moisture is not present it rapidly dies. The law
measures about 160 microns in length by 73 microns in width. 1k
anterior extremity is rounded and not pointed as in the case of th
mizacidiunt of Fasciolo hepatica. Tn view of the facts that enormots
numbers of horses harhour this parasite in very large numbers, and
that a country very rapidly becomes infected with the parasite. the
natural coaclusion is that the intermediate host of the parasite.i
ome s necessary, must be an extremely commonly occurring o
The author thinks it is probably a common mollusc.

The parasite is, as a rule, not responsible for serious distutl
anges of health, bub it may assist in producing ill health in aninab
1 poor condition,
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Infected horses not infrequently suffer from colic, and the author
lus found. tincture of opium with the addition of ether the hest
ieatment for this,

Arsenic appears to be valueless for the expulsion of this worny,

The only prophylactic measure that can be adopted is to prevent
horses drinldng on marshy ground and feeding grasses cut in marshy
places.

Vix SACEGHEM.—THE CAUSE AND TREATMENT oF (GRANULAR
DeeMaTITIs.  Bull. Soc. Path. Ewot., Vol. X1, No. 7. July,
1918.

According to the author of this paper the cause of stunnier
sores 18 the larva of Habronema musece.

Some larvae of Musca domestica, which had been byed in the
laboratory, were placed in the dung of 4 horse known to he mfected
with Habronema musce.

Neventy per cent. of the flies which developed from these larvee
were found to be infected with the larve of Habronema musce.

This infection takes place during the larval stage. but not
during the nymphal stage.

The larve of Habronemu are capable of swrviving for 12 houts
i iquid medium.  If they are placed on the hair, or on & shaved
area of skin of a horse, they show no tendency to pierce the skin, but
If placed on lesions covered with serum thev show a great tendency
to penetrate.

The author has observed small parasitic nodules on the menw-
brana nictitans and has produced the same lesions experimentally.

Ireatment is both prophylactic and curative.

The administration of arsenic in doses of 1 to 2 grammes daily
wuld. in the author's opinion, be beneficial in destroying the
larvie in the horse’s stomach.

st

Since the larvee are rapidly destroyed in manure heaps which
A6 genevating a good deal of heat, it is possible to reduce the chances
of infeetion by burying the fresh dung daily in a fermenting heap.
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Bv this means both the larvee of the worms and of the flies whi-|
: itized may be killed.

are likely to become parast
During the hot weather all wounds should be dressed with diy

powder dressings.
As @ curative dressing for wounds already infected, the autho

powder composed of “plaster 7 100, alum 20, naphthalne
e other bitter powder. Such a powder kenps
nt, causes rapid drying of the wound, and
iste prevents the animal from biting itself.

advises a
10, quinine 10 or som
off flies, is very adhere
account of its bitter t:

TRYPANOSOMIASIS.

x» LuprITIER—THE MORTALITY 1y

Sppepyt Ed. axp Er, FoLey
ruE DROMEDARY. Bull. >y,

1L DEBAB TRYPANOSOMIASIS OF
Puth. Exot.. Vol. XL No. 7. Julv, 1918.
According fu Algerian camelmen El Debab in the dromeday
yuns o course ranging from some months to several years, ayl
wsually terminates [atallv.

The authors have had under observation a couple of naturally
infected animals. Both died four months after infection. '

An experimentally infected dromedary appeared to have nu
« complete Tecovery alter one and a hall months.

It is pointed out that bad nanagenient is not infrequently
predisposing rause of death among infected animals.  On the otk
hand, the absence of clinical syniptoms often leads to the deatha
animals being attiluted fo bad management, whereas thev e
in realitv infected with trypanosomes.

Alout 10 per cent. of Algerian dromedaries are nfected.

VELL.—OctLar AND LocoMoror DISTURBANCES IN KQUINE T
PANOSOMIASIS 1IN Morocco.,  Bull. Soc. Path. Liot., Vol. M
No. 7, July, 1918,

Lesions of the eve, while fairly constantly observed, have U
the same tmportance as the disturbanee of the locomotor appardt®

ot

MNP

m : : T 1

The eonjunctiva may he distinetly yellow, hut this
times masked by congestion.  Petechia of various sizes are
These are at first red in colour but subsequently acquire & puril

} sl
T
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The eyelids are cedematous and the eyes hali-closed. There
jay be erosion of the conjunctiva associated with profuse lachryma-
RV

These lesions may be present in varying degrees of severity:.
The locomotor disturbances are by far more constant, but these
also vary in severity from case to case. They range {rom mere
weakness, which is usually more pronounced in the hind limbs, to
avtual paralysis.

On a number of occasions the author has observed complete
inco-ordination  during febrile attacks. In every case in which
locomotor disturbances have heen pronounced, there has heen
incontinence of urine.

MISCELLANEOUS.
MeCviLocH,—THE STABILITY oF AN ALKALINE HypucHLoRriTE
Sowvriox. Ji R, 4. M. (., Vol. XXX, No. 3, May, 1918.

The experiments detailed by the author of this short paper
were cartied out with the object of ascertaining the value of an
alkaline hypochlorite solution as a sterilizing agent—such a solution
having been put on the market as an efficient water sterilizer. The
experinients were carried out at Wellington, India. The auwthor
concludes that a solution containing caleium hydroxide, caleium
hypochlorite, and sodiwm hypochlorite, with an average amount
of available chlorine of 3:5 per cent., of which 0°35 per cent. was in
the free state, s not much more stable than bleaching powder and
is of little value as a stable sterilizer in tropical countries.
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SILK AND SILKWORMS IN THE FAR EAST,

Being information gathered during w recent visit to Ching, Japan, Korea,
Manehuria, and Freneh Indo-Ching,

BY
CommizstoNer axn Mrs. BOOTH-TUCKER.

I Souvrn Curxa.

Canton. The Canton varlety of silkworm is a multivoltine,
producing crop after crop in quick succession allround the year. [t
is closely related to the Mysore silkworm, and produces smal
cocoons but with a very good quality of silk. The cocoon is pot
worth exporting, except in the case of pierced cocoons which ap
exported as waste silk. The price when we were at Cants
averaged about 83 dollars per picul of 133 b,

In regard to colour of cocoons and silk, this varies. Ther
are some Which are the same light greenish colour as the Mvsar
and others which have the rich yellow of the Bengal, but the hul
are pure white. and only the last mentioned are used for produring
reeled silk for export.

There are large filatures engaged in reeling this silk which i
cagerly hought up by foreign merchants.

A very Jarge proportion, however, of the cocoons are reell
and made into sitk fabries in China.

There are a number of small weaveries in Canton workiyg
with Chinese handlooms of a very ancient pattern. The work
turned out is, however, excellens,

It was noteworthy that a great deal of the raw silk is it on
the looms without being bleached, the falrics being bleached after
wards. On the other hand, a good deal of the raw silk is bleached
Lefore being pnt on the looms.

{ v
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On some of these old-fashioned looms patterns of beautiful
Jevign are worked by means of a very ingenious “ Jacquard ” arrange-
mment, if so it may be called, a weaver sitbing above the loom and
puiling an intricate number of threads to work the healds. No
mrangement appears to have been made in Canton for intraducing
the much more simple Jacquard attachments, although the present
plant certainly produces very satisfactory results.

The Silk Expert who kindly assisted us in our enquiries and who
nad had eight years’ experience in the country, told us that he did
not know of any school in South China for the instruction of the
(hinese in superior methods of either rearing worms, reeling silk, or
weaving, but the industry is so extremely ancient and the Cantonese
are so very painstaking and careful in attending to details, that
the whole industry is carried on with great success both as a cottage
industry and otherwise. Recently, however, large filatures have
leen organized on the European model, and these appear to he
Terv ProSperous.

1I. NortH (CHIxa.

We visited Shanghai, Pekin, and Mukden, and made enquiries
at various centres. Here we found three excellent verieties of
rocoons, namely, Wusih, Shewshing and Hugeh. Experts whom we
consulted told us that, in their opinion, the Wusih and Shewshing,
which are white cocoons, are superior in quality to the Italian.

The extreme care and attention which is given by the Chinese
to the cultivation of their silkworms, and the long period that the
industry has existed will account for its great success. Government
is now taking considerable trouble to establish silk schools in
‘different parts of the eountry, so that improved methods may bLe
introduced.,

We were able to get a supply of Wusih and Shewshing egas for-
warded to us and have hibernated them in Simla and are sending
them out to various centres throughout India, as well as to all
Goveriment institutions with which we are acquainted. This we
are doing free of charge although the experiment has cost us a good
Qeal, s we are satisfied that one, if not both, of these varieties,
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mav be of extreme value to us in India and may be better suity
X french or Italian varieties. W,

to the climate than either the ¥ . :
have asked the different centres to which the eggs are being sen
to kindly report the result. The North China coeoon harvest is iy

Ture and Jnly in the hot weather, and hence it is probable tha
this kind of silloworm would be well suited to India.

The North China silkworms are univoltine and the cocoons,
as in the case of other univoltines, are far superior to the multivol.
sines of South China.

We mav here remark that the univoltine variety has one grey
advantage (;wr the multivoltine, inasmuch as its care does no
with the growing of the ordinary crops. It is usually

at @ time when agricultural labour is, comparatively
and helps to supplement the revenue from othe

interfere
produued

speaking. free.
crops without interfering with them.
In making investigations on this question in France and Italy,

experts there said to us that they did not care to introduce mulii:
voltine varieties into Furope because it was found that they inter-
fered with other and more profitable crops, which was not the cas
with the univoltine. This is a point which should be borne inmind,
The agriculturist naturally looks for profit and the introduction ofs
erop which pavs better than silk has been known in some localities
to lead to a wholesale destruction of mulberry trees, as was the
case some vears ago in parts of Italy.

There is an immense demand for the above three kinds f
cocoons in the Chinese filatures and high rates prevail so that the
cultivation is extremely profitable to the people. The Yang-ts-
Kiang river forms a splendid highway for their transportation t
the filatures on the coast, and this. in the absence of railways, helps
in the production.

Both the Shewshing and Wusihs are pure white cocoons, whik
the Hupehs are a rich golden yellow. The Hupehs appear only o
have been recently introduced to the filatures and were at fis
looked upon as inferior. In fact reelers in some of the filutwe
refused to use them, showing how strong is the feeling in (‘i
in favour of white cocoons as opposed to yellow, It was necessit]
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i some of the filatures to begin with two or three hasins and
;]-:wlually work up others.

'The Wusihs are produced in a flat level vountry very like Bengal
¢ the Gangetic valleys, the summer heat being very great. The
ihewshings are produced in a somewhat hilly country at an eleva-
ion of about one thousand feet. The Hupehs come from the
pterior of China.

The mulberry is mostly planted in the form of dwarf trees two
y three feet high, planted very close. Lately bushes have been
nroduced, but as a rule only one or two stems are allowed to grow,
md these are cut down yearly. The leaves are stripped off and
od separately, and the worms are reared on large round trayvs. The
wustom for cocoonage, wiz., for the mounting of the silkworms to
produce cocoons, is to place bundles of grass, tied at the hottom with
Hheir heads spread out. Women gather the worms in baskets when
hey appear to be ripe and go round placing them on the top of the
oundles of grass to spin. The method is somewhat primitive. but
wswers its purpose.

Another plan is to have a long straight rope with flat stars
mserted at intervals on which the worms are cast to spin. Thev
e not encouraged to “mount  of thelr own accord.

The Chamber of Commerce and the French Consulate in
Shanghai are endeavouring to introduce improved methods amongst
the rearers.

The filatures are quite up-to-date, and the basins which we
taw had five, six, and even eight buttons working. Women are
nostly employed in doing the reeling, while men supervise and
Fatch the work.

I 1s not found necessary to rereel, as the reeling itsell is ex-
memely good, In a filature which we visited we were told that all
he raw silk they produced was marked as 100 tavelle, that is, with-
nit any breaks, while the variation in denier was merely fractional.
At the time of our visit this raw silk was fetching 7 American dollars
P‘” buund (not kilo,), equivalent to Rs. 21 per 1b.

- Where large numbers of buttons are worked, the cocoons are
mepared for the reelers by girls and the breaks are mended by
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goparate women who are smployed for the purpose. Itis a liit)
remarkable that they are paid by the day and not by results. I
however, they do not produce & fair day’s work, they are fire
Owing to the high price of Taw silk and the strong demand for it
the number of filatures has enormously increased of late,

The godowns for storing c0co0ns whic:h'we v:isited_ were nothing
like so up-to-date as those which we visited in Srinagar. The
are a good deal troubled with rats in the godowns, but rely on cat,
and traps for keeping these down—they are not able to use poisy,
The raw silk was packed with extreme care and not in the apparentl;
rough and ready manner which prevails in Kashmir.

Silk-weaving in Pekin. We visited a very interesting weaven
i Pekin which was much more up-to-date than the weaveries
(anton. They had imported Jacquard attachments for their hant
looms from Japan, and these were being very successfully worke]
many excellent fabries being produced.

E\fer§1vhere, both in South and North China, one could
help heing impressed with the fact that the enormous production i
cocoons in the country facilitated the manufacture of cheap sil
fabrics, and that in this respect India could not hope to compet:
with either China or Japan till she had established a sufficient pm.
duction of cocoons. The success of the industry was based on fl

existence of the raw material.

1T, MAXCHURIA.

Manchurian tussor. Authorities claim that the cultivation
the Manchwiian tussor preceded that of the domestie varietr.
The rearing avea which originally occupied the Peninsulas o
Lisotung and Shantung gradually spread eastward to the vallevd
the Yalu, Chefoo and Antung, being now the principal commercil
centres.

(perations were considerably interrupted by the Chino-Japaner
and Russo-Japanese wars. But since their conclusion the industrt
has advanced with extreme rapidity.

This variety of tussor feeds on four kinds of silkworm aak
The system of growing these in dwarf plantations appodrs fo
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. well worth considering for application to the Indi
ol muga.

The trees are planted by the Chirese ahout 3 40 5 feet apart,
1ttt 12,000 acorns being planted to the acre. Holes are dug ahout
" 10 1" deep and several acorns are placed in each. They are not
sared.  They sprout in spring, and the weaker growths are then
emoved. After two or three years there is a fair growth, and thev
re then eut back usually to the height of a foot ard are vsed for
cedivg the following spring. The trees are never rermitted to
xeeed 5 or 6 feet in height,

There are two methods of pruning adopted :

1. The umbrella method, in which the tree is prured to a
eight of two or three feet above the ground in the shape of an
mibrella.

2. 'The tree is cut down at about ore inch from the roots.
ending out new shoots with dense folisge the following sprirg.

The pruning is carried out after the gatherirg of the autumn
Top.

A well regulated plantation will include trees of variovs ages,
he youngest or recently pruned heing reserved for vourg worms,
ind those with more mature foliage for older worms.

The trees have to be rerewed from time to time s the leaves
recome small, hard and ursnitable for feedirg.

In the rew districts trees are propagated by cuttings rather
han seeds.  Branches are selected from « growirg tree. about 1"
i thickess and 8" in length.  Late in the antemn these are irserted
1 the ground to a depth of 9”. They sprout in the following sprirg,
ud $or 4 worms can be reared on them, the rumber beirg increased
0 12avd 20 in the following two vears.

an  tussor

The droppings from the worms manure the trees ard increase
he supply of leaf.

The dwarf plantation has the great advantage that the worms
‘am more easily he removed from tree to tree. and protected from
heir Vird and ipsect enemies.

There are two crops, of which the autvmn one is the bLest,

There are several svstems followed for hatching the egos.
10
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1. Indoors, the young worms not being taken out to the
plantation until after the first moult.

2. After separation from the male moths, the females g
taken to the plantation and ticd to the branches of the frees f
fhey deposit their eggs.

3. In Jépan the eggs are kept in a box, and about ten iay,
before hatching are pasted with starch to egg cards, each of whig
bears about G0 eggs. These cards are then fastened to the irey
and the paste prevents the eggs being washed off by rain.

When the eggs are hatched on the first system indoors. th
young worms are fed on young branches of oak, two or three fe
long, tied in a bundle ard placed in vessels containing water, c
being taken to prevent them from descerding into the water and Leiy
drowned. This method is termed the *“Han Tun.”

Another plan is known as the “ Shui Chang ™ or water vai
Branches are similarly cut and placed in the mud or sand on ik
banks of a mountain stream. In both cases caro must be tak:
that the place is sheltered and not too exposed to the wind.

The above details show the oxtreme attention to detail bestowy
by the rearers, both on the growing of the food tree and on the ar
of the worms, contrasting very strikingly with the careless, shpshu
methods prevailing in India, and resulting in the rapid deteriorate
and destruction of what might become a valuable asset inl
commercial, agricultural, and industrial prosperity.

For further information on this subject, sce Norman Shas
« Manchurian Tussor Silk,” Fauvel’s ¢ Silkworms of Shantuny
and Palen’s “ Wild Silkworm Culture in Manchuria.”

At the same time it has to be remembered that the tus
silkworm cannot as a rule be compared from a commereial and prof
able standpoint with the domesticated varieties, and it would
our judgment be a mistake to concentrate attention upon it
the present stage of the silkworm rearing industry in India.

The thread of the tussor is flat, making it difficult to combi
with other fibres, while that of the domesticated Bombya is rou
It also lacks in brilliancy. The market likes it mainly if and whe
it can be obtained cheaply, and often, as in the case of thw el
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“waste 7 rates, which may not pay to produce, and which cannot
or-imarily compare with the prices commanded by mulberry silk.

IV. Jaran anp KorEa.

In Japan we were very kindly received by Prof, Honda,
President of the Imperial Sericultural Institute, who gave us much
vahiable information regarding the industry in Japan. This college
has  staff of about 40 professors and teachers and is extremely well
oraanized. Professor Honda himself has written a most excellent
treatise on silk in Japan, containing a quantity of information which
shouid be very valuable for use in India. We have supplied this
book to our silk schools.
* There is no doubt that the organization of ths silk industry in
Japan is far ahead of that in any other sountry. The Japanese are
born organizers, and one has only to travel through their country to
sec with what care they collect the most exact details caleulated to
icon’cribute to the success of the industry, and how lavish they are
in their expenditure in doing for silk what no private individual or
organization can do for it.

The college is a commodious building, wooden, inexpensive,
very simple, covering nearly the whole ground on which it is located.
At the time of our visit there were 200 students. The ordinary
cowrse for students covers two or three years, and those who were
admitted must have certain educational qualifications.

[nspite of the great heat at the time of our visit—it was in July—
the worms seemed to be doing well in all stages with the thermometer
going up daily to 90° and 95° Fahrenheit. They did not appear
to suller In any way ; nor was there any attempt made to keep them
0001 beyond having them on the ground floor of a double-storied
building with ample ventilation, while the laaf was kept in a cool
tellar, damped, so as to prevent its losing its juiciness and becoming
dr\ through the heat. The professor told us that all over Japan
‘smnlu conditions existed, and that the worms there did not suffer
from thlb extreme heat.

[ informed us that throughout Japan the worms were fed on
tiutberry, and he did not consider it necessary to have tree

$
i

ibush
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mulberry, but that there were & great many different varieties g
mulberry—between two and three hundred in all—and some vy
far better than others and produced hetter results. Great .y
was taken moreover in feoding the voung worms on young le
and the older worms on matured leaves. ‘

In travelling through Japan we noticed the absence of tr
mulberry, and that in some cases instead of bush mulberry 1]}(.1,
Wwore dwj‘n'f treag.  We noticed also that the greatest care ?vas e
i the eulbivation of the mudbary plants.  The plantations w,
absolutelv weedless, well manured and cultivated, and, in alme
all f‘»ilSeS,‘ irrig;lf.ml. Honee, i Spit«‘, of the gI‘Cflt.h\"‘,ﬂfl there wag:
full and abundant supply ol leaf which seemed juisy and fende
Again, instead of the poorest soil heing given to it, as is so often )
ase in Indin, so far as we could see, the hest and richest soil
heing ut,ilizvd for crowirg mulberey. Fuidently, in f.lm. opini
of the Japarese, no goil was too gond for the food of the silkwon
We asked the ]w.‘ofessn‘.’ whether there was any speeial reason I
prefevring bushes to frecs. Tle replied that frees were much o
Hable to disease, and hence the preference for hushes. Tt was mnt
sasier also to pick the leaves, and the hushes could be plantwl &
more closely than trees,

Grainage.  The utmost care is given to grainage, or the prode
tinnof disease-free pgos. No ove may pr;»dum egoswithout a lieers
and a stall of somethirg Iike 3000 irspectersis emploved i irspe
ing the licensees and watehing that no diseased eggs are allownd:
be prodiced.  The ordinary reaver of sillkworms was forbidden t
erow seeds either for Limsell or for others.

Hibernation. The hest wav of storing eges was, in the opiri
ol the professor, in windhalls. or caves, which were dug in the st
of hills.  Positions were finnd in the slope of a hill facing porth
where there was reason to believe that there would be a pates
amrent of air from frside. avd heve a polifoe eave was made abr
20 feet in depth right into the side of the ill. T was esseuti
that there should L nataral dranght. hence the name ¢
Coming from inside, it secured a unifrm temperabure, throuh®
the hottest weather, of from 30° o 40 Fahrenheit, Tt wos b

Cwindlal
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y.i o) the hill with some sort of trellised doors so that the wind could
oo freely all the time and play upon the eggs, which were sim ply
pooced in shelves.  Another system of hibernation was the usual
g -pit, while another was the artificial refrigerator. "This last
v very complex and expensive and did not appear to e particu-
gl favoured by the professor, though one was in operation in the
poinds of the college.  He considered the windhalls were the most
pizible.  In these, cggs could be stored right through the hot
puatier. This was important as the Japanese have now two har-
bexts of cocoons, one in the summer—the most important—uand
pother inthe aubumn, The eges {or both are the univoltive varioty

[wlw)
bl e the previous year’s Tavings, being preser ved it the windballs
il thev are required for use,
£ This s an extiemely important poing for India, owing to the
fact that Ina great part of the country the mulberry produces its
best supply of leaves after the south-west monsoon, and the regular-
ty of this monsoon would probably erable a verv good arop ol
soranrs to e produced at this time. At present the attempt to
kerp the eggs artificially till they are required at the end of the
monsooit has 1ot been a snecess, bug the windhalls may get over
this difficulty.

Un the point of rerecling, the professor told us that it was the
ariversal practice in Japan to re-reel their raw sill. This wag 1ot
i order to get the tavelle perfevt, but because of the dampuess
ol the elmate, It was not vecessary v Chiva, and would not
be i other places where the climate was pot so dawp as that
bi Jz\p;m.

Iy Korea the Japarese Lave made great efforts {or the exten-
o of the silk industry, and the prospects seem excellent.  [See
Japaress oflicial report on the administration of Chosen (Korea).]
 luas hmportang to note that in Japan, from the Hmperor’s
Botschold downwards, the whole country takes aninterest in the
FCzll'ij\g of silkworms.

I The Empress herself has o mulberry garden inside the
palace srounds and eultivates sillovorms with a view to encouraging

the in"‘.ustry.
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II. The Government also throws itself heart and soul iy
the industry— . .

(a) Sericultural Institutes. There are two. mmportant s
tutes supported by Government, one in Tokio and the othy
in Kioto. )

(b) Prefectural Schools of Sericulture are also established j
four different Prefectures.

(c) There are also thirteen Sericultural County Schools, besidy
many private schools.

{d) There arc cight Prefectural Instibutes of Sericulture ay
five County Institutes, while private institutes are innumerahl
and there are & number of temporary institutes and training plac
opened during the rearing season.

(¢) Agricultwral Colleges, Forestry Schools, and Agricultwy
Experiment Stations give training in sericultural courses. Thes
institutions, when not supported by Government, Prefecture, ;
County, are liberally subsidized by them. Subsidies are also give
by Government for enlarging mulberry plantations.

(f) Circuit Lecturers are employed by Government, Prefectu
Counties, Towns and Sericultural Associations. They are s
round to give direct guidance and encouragement to those engags
in the industry. Some of these circuit lecturers arc employed »
the time, while others are only employed for the season. The
are supplied from among the graduates of the above mentiom
schools and institutes.

(9) Competitive Exhibitions, Numerous exhibitions arc bl
in the different parts of the country to give encouragement
sericulturists, by collecting and exhibiting their products, th:
giving stimulus for the hetterment of the industry. Prizes ¢
certificates of excellence are given. At least 50 such exhibitin
are held unnually,

() Precautions against silkworm disease. Special laws
passed and strictly enforced for the prevention of disease. T
offices for the prevention of silkworm diseases number 132, whi
the staff thus employed amounted, in 1909, to 3,175 persons. b
annual expense for this ope purpose, paid by the Central ¢
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siectural Governments, reached the vast sum of one million
.. say, 20 lakhs of rupees.

“ Conditioning” of raw silk. Government has established a
~nditioning house ” by special act of legislature in Yokohama,
;is we visited. No charge is made by Government for condition-
. the silk, but there is an ingenious arrangement by which this
qitution is entirely self-supporting. The actual number of tests
yiormeed in the Silk Conditioning House in 1908 amounted to no
;s than 97,723.

1. Sericultural Associotions. In addition to Government
pport, NUMerous Sericultural Associations have been established.
1e Sericultural Association of Japan has as its honorary president
d patron the Crown Prince, with 30 councillors appointed from
1ongst influential men in the sericultural circle. TIts board of in-
stigation includes many noted scholars and sericulturists through-
t the country, while its memhership has reached to 60,000. This
soclation has its branches in every Prefecture throughout the
untry. Another similar Association exists with a membership of
000, A third has a membership of 36,000. In addition to this
pre are—

67 Sericultural Guilds.
35 Silkworm Egg Guilds.
21 Raw Silk Guilds.

1 Silkworm Rearers’ Guild.

2 Silkworm Rearers’ and Silkworm Eggs Producers’

Guilds.

5 Sericultural Guild Unions.

1 Raw Silk Producers’ Guild Union.

Special laws have been enacted to assist these Guilds and have
sulted in immense benefit to the members.

IV. " Co-operative Credit Societies. Under the Co-operative
cletios Aet passed in 1898, 2,442 go-operative credit societies have
en formed for sericultural purposes, being 57 per cent. of the total
mher of Industrial Co-operative Sucieties existing in Japan.

V. Cultivation of Mulberry. The total area of mulberry farms

Liramwas, in 1907, 957,562 acres, being 744 per cent, of the total
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cultivated lands in Japan and over 16°2 per cent. of the total fa.y,
These are steadily increasing year by year. In the Prefectue,
Gumma 31'5 poer cent, of the cultivated lands are devoted
mulberry ; in Yamanashi 30°2 per cent. ; in twelve Prefectu
the percentage ranges from 10 to 31 per cent.; in eleven ofhy
from 5 per cent. to 10 per cent.

Nothing is more remarkable than the extreme attention glve
to details so that a good fourdation is laid for the superstructiy
The methods of mulberry plantation are generally classified ung,
four heads :- -

1. Bush Plautation.
2. Dwarf Plantation.
3. Pollarded trees, similar to France.
4. Fullgrown trees,

Fach of them is selentifically and methodically adopted ay

mulberry diseases are cavefully dealt with.

V. Frescu Ixpo-Cuixa.

We spent o week in French Indo-China, calling at the portse
Huaphong and Saigon.  Saigon is the capital of French Indo-Chiy
and we had here the good forsune to obtain advice and informat,
from the Divector of Agricultuze ard Commerce, who is a ke
cnthusiast upon the subject.

It Is extremely luteresting to notice the policy  pursu
by the French Goverument in French Indo-China, and 1
changes which have been made by them us a result of th
experielce,

As might natwrally Lo expected, they commenced by e
dueing the Fiench univoltive sillkworm, but found that i
warm climte of the troples it suffered considerably.  Attemp
were wmade to aoss it with the ndigenous worm. These agi
‘hd.“UL prove viry sutisfactory, Finally Government Lxpat
decided to devote themselves 1o the improvement of the i
genous polyvoltine silkworm, which is practically the same &
the Canton and Mysore varieties. Here they have achievul gy
SUGCess.
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They have devoted themselves to two points : one, the Provision
f aiseaso-free eggs for the people. For this purpose small Inexpen-
io rearing centres have been established in different parts of the
wrntry, and the disease-free eggs issued without charge by Govern-
cntto rearers.  No less than 6,272,500 layings of eggs were issued
py- Coverument to the rearers in 1914, and the demand for these
buys was double what Government was able to supyply.
At the same time Government devoted themselves to the
juprovement of the indigenous silkworm, not by hybridizing, but
by a careful system of selection. It is now a well-established fact
m.nungst silkworm-rearers that the hybridizing of a well-cstablished
nationality of silkworms, if one may use the expression, by another
nationality of quite distinet origin, is often unsatisfactory Lesides
heing extremely tedious. 1t is a very slow process, extending over

émnny years, and, therc is a constant tendency to lapse. Where
egys have to Le produced by millions, hybridizing can only work
very slowly, and whilst there are many excellent breeds of WOrms
i existence, it is doubtful whether commercdially the thing is worth
much time, trouble or expense. It ought to Le done on a small
scale for experimental purposes at (overnment Experimental
Statious, bu it should not be regarded as part of the Goveriment
commercial propagunda, seeing that the market requires large
quantities of raw silk of wiform texture, not a hodge-podge of many
varieties.  This is an important point.

The Mrench Government having devoted themselves to mprov-
Ing the existing indigenous worm, they have so far succeeded that
the actual quality and length of fibre produced from sume of these
digenous worms thus carefully treated, is almost equal to thas
of the Lest French vavieties. This is undoubtedly a great triumyph,
bus we may say that commerclally it does not at present count
for wmuch, and it will be many years belore 1t really makes a
considerable difference. The fact, however, that this is beng
done with the indigenous worm and not with a b yhridized
bapsable varioty is very much w its favour, and points very
sttongly to the policy which ought to be adopted by Goverument
W Iudia,



154 AGRICULTURAL JOURNAL OF INDIA [XI\ )

[t must be rememhered that all the prejudice of the Fre.
experts must have been in favour of their own very superior Frey,
silkworms, and that it has been only with reluctance, and gradusl);
that they have altered their policy to suit the tropical conditiors,
the Orient. The Director has a small silk school under his persiny
supervision in the Botanical Gardens at Saigo'n, and very kird)
showed us all the details of it. Comparing this school with iy
of the Salvation Army in India, we could not help feeling gratifi
to find that it was being carried on along almost exactly the samy
lines as we had owrselves introduced. The whole object was ¢
encourage sericulture, including reeling and weaving, as @ coliny
industry. 'There was nothing there which a native counld not intr.
duce into his own cottage, and yet every implement used was heing
improved. There was, for instance, very ingenious, simple, an
inexpensive system for the silkworms to “mount ” when formiy
their cocoons. This was to take the place of the ordinary chandrily,
which is there employed very much as in India. There was wlso s
very simple oven for drying the cocoors, the damp elimate of th
country making it difficult to do this by means of the sun, asi
commonly done in India. The system was also much more satis
factory and quite cheap. The professor preferred the dry hea
system to the use of steam. The * bassine & feu vu ™ for cottagp
reeling was not in our opinion nearly as good as our own Salvation
Army Cottage Reeling Machire, nor was the cottage handloom tv
he compared with ours.

There was a mulberry garden in which different kiids o
Tonkinese and Chinese mulberries were being grown, and cureld
experiments were heing tried.

Ore of the points on which we made careful enquiry during o
visit to the East, neluding China, Japan and French Indo-Chiva.was
the possibility of rearing multivoltire silkworms in tropical climates
and in the plaivs similar to Madras, Bergal, ete., practically a1l the
year round. It was guite evident that the indigenous multiveltie
could be thus grown if proper arrangements were made for ther
food. We came to the conclusion that the success in this -
was largely due to the extreme care given to supplying the wom
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iv'y juicy leaves from irrigated mulberries, and that g good many
ii. -es in tropical climates are due to the fact that the worms have
o+ hadly fed ard cared for, and that the proper conditions have not
- sufficiently watched, while there has been no attempt anywhere
rw‘ to cope with disease, which, as is well known, isof an extremel

Y
irusent character if not checked at the outset,



SCIENTIFIC PLANT BREEDING.*

so much attention has been directed t? the purely seientif,
alvance that has followed the bivth of (.}cnetlcs as a new branch
sclence that little regard has been 1)&1(‘1 to Fhe very ‘ remarkal ),
results already reached by the applicatlon‘ of Men(.{chzul methl,
to the problenss of economic plant production. Ithls ngcessary ty
distinguish somewhat sharply between the facts. which Mende] v,
the first to discover, and the hypotheses which have bee%x p
forward to explain these facts. The practical Plant breeder is y
primarily concerned with the theory of t%le subject ; the Mendelj,
Luct of grand importance to hiw is that unit characters do segreuaty
and that new combinations of these characters can be made.

It may be of interest, therefore, to consider some of the my,
important results obtained in regard to Iood-producing plants, ai
to indicate somwe of the difficulties which may impede future progres
Of foud grains none is more important than wheat, The o
marled achievenient in wheat breeding is the production of a varir
resistant, if not entirely immune, to the fungous disease knowy o
Yellow Rust (Puccinie glimaram), ws a result of the discovery th
resistance to this discase obeys the Mendelian law of Begreyatio,
Ouce this was established it became a comparatively simple 1uare
to trunsler this cluracter as an independent unit from the poar
vielding Russian wleat © Ghirka,” in which it was founl, to
wheat suitable to the conditions of England.  The variety ™ Lik
Joss,” which was “ made ” in this Way some ten years ago, is u
well established in the Fastern Counties,

The possible economic value of this achievement Decoine
apparent if the enormous yearly losses caused by rust—perhuys wi
far short of 19 per cent. of the yield annually— are considered

* Reprinted trom Nature, duted Zoth July, 1918,
(156 )
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. {her economie character that can be controlled in the same way
. iiness of straw, a matter ol importance in those parts of tﬁe
o dry, such as the Fens, where a weak-strawed wheat becomes
117 in wet seasons. It is interesting fo lean that a short,
i1 ~trawed variety known as “ Fenman ” has recently heen pro-
i o which is likely to be Jargely adopted in the Fen country. Dut
1o sossibility of greater additions to the food supply of the country
¢ ey i sight, Tt is well known that wheat is commonly a slow-
g ing plant ; sown in late autwmn or winter, it is harvested in
Anuu\f Barley and oats, on the other hand, come to maturity
pore mpldlv, and need not he sown until spring.  There are, however,
portain varieties of wheat which can he sown in spring, but, wnfor-
hmatelv, their vield of grain is considerably less than that given
b\ winter wheats. The result has heen that under the ordinary
panditions of farming in this country the area that can be sown with
iwheat i3 limited to that not occupied by a crop during winter.
BM ov and oats must be grown after “roots ” hecause the latter
are nat completely off the ground until early spring. If, then, it
were possible to make a spring wheat combining the character of
erly maturity with a yield approaching that given by winter wheat,
the eeemomic gain might he enormous, for, ohviously it would be
in the inferest of home food production to curtail the area oceupied
mally by barley.  Tf, then, we could add to the existing acreage
SOWN :mmmﬂy with wheat onlv one quarter of the normal acreage
der harley and oats, we should add probahly 20 per cent. to the
‘home-grown cercals available for human food. The possibility of
n,lknm an improved spring wheat depends upon how far early
maturity and vielding capacity ave found to segregate.  Apparently,
“~1t}mv are indications that the former does. hut the problem in
"irvg;ml to the latter is complex. depending for its solution on the
_elaring up of the difficulties that are encovntered dealing with
“quntitative characters, such as vield, as distinet from qualitative
Zeharactors, sueh as colour of grain.
The questions involved are obviously of great ceomom’e import-
mee. for it s the quantitative characters that often deteymine
e cconomic value of o plant or animal.  But 1t is not simply a
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question of the universality of the Mendeli.an .law. If, as o
geneticists hold, the inheritance of quantltatn.re charactess |
regulated by a complex of unit characters, the practical applicatioy
Mendelian principles becomes exceedingly difficult, for with iy
number of characters over three the number of possible combinaty,
of unit characters becomes generally too large to handle. Ay
the difficulty does not end there, for, owing to environmey;
fluctuation, the comparative genetic behaviour of individuals cany,
be disentangled, and the plant breeder is consequently driven i
resort to purely empirjcal methods of selection. NeVeI"(heles;‘
the fact that the exact nature of the laws regulating the inheritay,'
of quantitative characters is still obscure may not seriously el
the work of the practical breeder. In fact, it has been found;
practice that, provided desirable qualitative characters can he by}
up in the desired complex, the quentitative characters may |
susceptible of improvement by selective methods of a more ¢
less empirical nature.

But when all is said, scientific plant improvement in (i
Britain has made only a small beginning, due, no doubt, in part «
the general excellence of the varieties of economic plants
established in this country. The “ Improvers ” of agriculture
horticulture in the nineteenth century revolutionized the industr
and, as an outcome of their activities and influence, British seedsue:
largely by selective methods, effected very great improvements i
economic plants. Tt is ouly comparatively recently that this counr
has fallen behind. Allusion may be made to the great advane
achieved in Sweden as u result of the work of the Svilof plar
breeding station. Denmark also is forging ahead, but, curioud
enough, progress has not been remarkable in Germany, owin
perhaps, to the extraordinary cult of Darwinism which prevak
there, and the consequent belief in the effectiveness of mass selection
In America considerable progress has heen made from a scientilt
as well as frem an economic point of view—notably in pr()ducm;‘
a cotton immune to the destructive wilt disease.

But 1f a striking object lesson of the suceessful application ¢
new methods to plant production is needed, we must fum t
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w1 Dating from the foundation of the Pusa Research Institute
1 i the beginning of the present century, great developments in the
i ific exploitation of Indian agriculture have taken place. Much
EBI,W;I; is due to Lord Curzon, who, aided, it is now curious to recall,
"b\, e munificent bequest of an American (Mr. Phipps), founded
a‘df sartment which, it is no exaggeration to say, has added thousands,
and will add millions, to the wealth of the country. India undoubt-
ally presented a fine field for the modern plant breeder.
;onstler the immense variety of her plant products, their value
sithier as food or in the arts and industries, and then observe that,
owing to the absence of any skilled seed production industry, there
i an uncounted number of identifiable races within each distinctive
adety of economic plant, we can form some conception of the
possibilities which even selection presents :  superadding hybridi-
mtion, 1t is difficult to assign any limits to the field that is opening
ut,

If we

t would be impossible in the ordinary limits of space to give a
letuiled account of what has already been achieved, but some
adication may be given of proved successes in relation to the more
mportant economic plants.

Mention may first be made of wheat, of which upwards of 30
mllion acres are grown, and which was naturally one of the first
0ps 1o receive attention. Both selection and hybridization have
been brought into action, and several new varicties are now firmly
stablished.  In the United Provinces in 1917 alone * Pusa No. 12
sccupied 100,000 acres, and was extensively grown in the Punjab as
well. This wheat gives a cultivator an increased yield of 25 per cent.
wer the varieties formerly grown by him, as well as nearly one
shilling per quarter more on the market, owing to its improved
quality.  Another and later production of Pusa has on occasions
aven a yield of nearly fifty-five bushels per acre, which for India
s an unheard-of figure, and may be compared with thirty-two
bushels, the British average yield of wheat. In the Punjal) another

1‘ oot on the Progress of Agriculture in India for 191617, (Caleutta : Supdt Govt
atie i, 1918)
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new variety occupied 97.000 acres, and it is estimated that
growers of this wheat were presented with an additional in-q,
Zf nearly 15,000L. In the Central Provinces improved variifiy
returning to the cultivators considerably increased profits, o,
200,000 acres. Remarkable progress is also being made in g,
produetion of improved varieties of rice, the m'ost i'mportant cexe;
crop in India. A variety known as “ Indrasail, ”* isolated by
line selection, oecupied 20,000 acres in Bengal. 1In the Ceng,
Provinces it has heen necessary to establish thirty seed farms for 1,
production of other new varieties, Turning to non-food produc
we find that extraordinary advances have been made in regard

cottan (of which 20 million acres are grown in India). In Sy
an improved eotton has been produced giving a premium value

13 per cent.: in Sind new varieties are giving a premium of 23 D
cent. In the Central Provinces a new introduction is estimatal

accupy o less than 800,000 acres, and to have brought the cul
rators inereased profits of nearly 900,0001.  After this we may jul
over such relatively inconsiderable figures as 215,000 acres wnd
a new variety m the Punjab, but, for its human interest, menti
may be made of one incident in a campaign directed to the cral
cation from a certain district of an inferior indigenous variet, |
is a good example of the methods adopted to impress the Ovien:
imagination. “In the Tinnevelly District the department hal:
resort to drastic action for the control of seed in the case of s

ninety acres of pulichai (the inferior cotton). .. ... the seed fre
this cotton wus publicly burnt. .. ... before a large gathering «
rvots.”

I the improvement of jute (of which India exports anuals
produets worth £40.000.060) some notable advances have he
made. Tt s expected that in the present vear more than 30,000 acr
will he sown with a new seloeted variety as a result of the distyibutie
by the depattment of 500,000 packets of seed. Tn this connectit
a valuable scientific discovery may be mentioned. The pernicii
weed, water hyacinth, which infests the waterways of Bengal. I
been found to have a high potash content, and i consequentt:
valuable manure for jute, the use of which not only dired!
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imnlates yield, but also protects the plant against a Rhizoctonin
iwease which attacks it. ‘

It will be readily admitted that this tale of economic progress is
tonishing.  No mention has been made of the purely scientific
sults achieved, and they are very considerable. The workers no
nbt feel well rewarded by the satisfaction with which they must
gard the additions to knowledge which they have made, hut
ev may also feel some pride in the remarkable economic advances
sich their labours have brought about, especially in regard to the
od-producing plants,

1t



THE GOVERNMENT'S STANDARD SILO.*

FARLY in the present year (1918), on January 12th to be eXac
we published a leading article dealing with the need for eI.lsﬂage t},
must ensue from the conversion of so much pasture land into )
Apparently it hit the nail on the hea(?. Ther.e followed my
interesting correspondence from those directly interested in g
nethod of preserving summer herbage for winter food. [y
dentally 1t disclosed great differences of practice and opinion, 1
one point alone was there unanimity. Hvery practical stock-o,
felt that, as the contraction of grazing space synchronized wit,
serious and Increasing scarcity and dearness of feeding stufis,
silo must now enter on a new carcer of usefulness, Previou.sly ;
had been the custom to discount its free use in Canada and 1
United States by pointing out that in these countries the length a:
severity of the winter compelled farmers to stable their livesis”
and feed indoors for alarger portion of the year than is neces
with us. But the circumstances arising out of the war caw
them to drop this excuse for indifference. 1t was disclosed thut &
greater extent than had been generally known those farmers o
recognized that agricultural suecess depends upon  taking long vie
had been quictly preparing to make ensilage. Enquiry on our pu
showed that the movement had heen most pronounced in
Eastern Counties, where the root crop is very uncertain, and th
Mr. Amos, whose successful management of the Downing Calle
land 1s very well known, had given special attention to the subje
Fortunately, we were able to indyce him to write a series of atik
that proved to he valuable angd instructive.

Meanwhile, the Board of Agriculture, through its Food Prodw
tion Branch, had taken the matter up serinllél_y. Previously t

* Reprinted from Country Life, date] 18th May, 1918,
(162 )
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Eu’w}"Gt: without being ignored, had from time to time been agitated,
but not in a manuer that attracted much attention, At any rate,
nl saceessful attempt had been made to get silos erected on British
iarms, From time to time official articles had heen published,
inliizmg attention, indeed, to the advantages of making - ensilage
and iving instruetions how to set about it, but altogether lacking
bl warkable proposals for translating academical teaching into the
gencral practice of husbandry. But the question was now tackled
n a more purposeful spirit. An expert was engaged to visit and
fepmf upon silos in actual operation.  Conferences were held to
wmpare and estimate the relative advantages of different types, and
inally standard plans were drawn up and are now made available for
il who wish to erect silos of their otwn, (Plate I1). They will be
lissernmated by a machinery originally produced to deal with war
irienlture.  In other words, the County Executive Committees are
alled upon to promote the object in view. Plans and specifications
ze to be placed on view in the offices of each Committee, open to
wpection by all who are interested. Also a little pamphlet has
een drawn up for distribution. This clear and concise document
bould prove most serviceable. Standing alone on the first page
i the sketch of a reinforced concrete silo for one hundred tons, and
n the next a corresponding sketeh of the reinforced brick silo for
olding fifty tons—the former suitable for a herd of twenty-five
ows, and the latter for a herd of twelve cows. Then follow the
s of the offer made Dy the Department, which are five in number,
ud are offers of (1) expert adviee ; (2) free supply of full working
lantities, drawings and specifications ; (3) loan of form and centering
noulds) and facilitating use of permit for materials ; (4) estimating
T eomplete construction of silos at a fixed price ; and (5) assisting
ith any type of size other than the standard one adopted.

Iu considering this very encouraging offer, it would be well, in
T opinion, to keep two considerations in mind. Whatever argu-
“ifs may be advanced in favour of a wooden in preference to a
lerete or brick silo, do not affect the difliculty of obtaining the
mher witl which to huild it.  That is a difficulty which apparently
& devided the Department to say nothing about this type of silo.
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Again, a very large number of our corr.esponéents -Wrote with adniiy,
tion of the rough-and-ready stack silo which in many ecases b,
heen enough to serve the purposes of the holding. Now, a sta:
silo is better than none, and in these times a man often hus i
consider less what he would like than what he has at dispoy
Therefore it would be wrong to discountenance any method
increasing the home-grown and home-preserved food for livesto
But the stack silo is very uneconomical for permanent purposes-
it is attended by a too serious decrease in solids. Two very wsefy
sizes have been chosen, one 15 ft. in diameter by 30 ft. in heigl:
capacity 5,300 eubic feet, holding about 100 tons of ensilage. T}
other is 24 {t. in diameter by 24 {t. in height, with exactly half
capacity of the other. Fach type ean be built either in reinfor
brick or reinforced concrete.

We must not omit some reference to the last page, whiel:
filled with a table of advantages of silage, very tersely and cleay
put, each point being a maxim in a nutshell. The first four wi:
to it being a means of preserving green fodder for the winter, hei
independent of weather, being more certain on heavy clay land th
root erops, and being cheaper than root growing under unfavounl;
conditions, The next two are directed to the growing of sik
as a catch erop or a cleaning crop; the last four relating to i
economy of labour and time which is secured by the use of the si
They form an excellent set of precepts, well fitted for their purpe
which s the dissenination among those who are in any way I
to wish to build a silo for their own use.

We have no doubt that the number of those who wish to ¢
so will excexd wlat is possible this vear, owing to the diffieult
connected with labour and material, Every stock breeder, a
especially the cattle brecder, will find that under the new srster
of agriculture now inaugurated and not likely to he given upe
even to be radically changed in our time, the silo will be an nd:
pensable adjunct to the farm.



AN IMPROVED TYPE OF COITON FOR THE SOUTHERYN
MARATHA COUNTRY.

BY
t. L. KOTTUR,

Cotton Supervisor, Southern Division, Bombwy Presidency.

Corrox Is the most important crop in the black soil tract of
.thu southern Maratha Country, and covers an area of one to one
and « half million acres in the districts of Dharwar, Belgaum, and
EBiiapnr of the Bombay Presidency. The adjoining cotton-growing
‘areas In the Madras Presidency and in the Native States of Kolhapur,
Miraj, Sangli, Hyderabad, and Mysore present similar physical
features and grow the same variety of cotton. The problems for
solufion In conneetion with' cotton are therefore the same for the
whole of this tract.

Except for a comparatively small area under Dharwar-
American cotton, the whole of this tract grows a variety of Gossy-
pin herbacewm, known in the local vernacular as jowari-hatti. 1t
is botanically identical with Broach cotton, but agriculturally it
differs in many points. It is a late sown cotton producing scedy
Jopas only ene-fourth part of which is lint. The latter reaches
J;the spinners under the name of Kumpta cotton. It iy suited to
“sp'n 30’s, and therefore ranks high in the list of long-staple desi
Lottons.  We have in India few long-staple cottons, and the few
that we have ate in danger of being ousted by short-staple varieties.
In the Southern Maratha Country, however, conditions are unfavour-

able to the growth of short- -stapled varieties, and the tract is recog-

mZ@‘l ts essentially a long-staple tract. Many other long-stapled

ottows, both Indian and exofic, were tried in Dharwar, but
( 165 )
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without producing any sustained success, and the only cotty
hrought from outside the tract that has survived the ordeal is t);
Broach cotton grown from Navasari seed, which has establisly
itself in a limited area where conditions are favourable, and is st
grown to the extent of a few thousand acms.. Cross-fertilizatiy,
also was tried, but out of a large number of hybrid cottons produce|
almost all have been finally discarded as unsuitable, and none Iy
yet heen regarded as suitable for introduction. Selection fi
the local variety was therefore the only method left by whig
improvenient might be secured.

Now what are the characteristics of the local cotton (jowm:
hatti) 2 Tt is sown in August-September, and is ready for ti
first picking by February-March. It is a stunted plant with a ]
average outturn of Xapus per acre and a low ginning percentay
(25%). The average outturn of kepas is taken at 320 1b. per ace
giving 80 Ib. of lint. The staple, though long, is uneven and uftg
weak. These defects gave an indication as to the directions i
which improvement was indicated.

All - herbaceum cottons produce a number of extra-axilluy
vegetative branches or limbs from the lower portion of the centrd
stall, These limbs take off from the main stalk at an angle of 4
and function exactly like the main stalk. At cach node above t
limbs, the main stalk bears two kinds of branches—(1) exm
axillary or fruiting, and (2) axillary or vegetative. The [ruiiy
hranch takes off at right angles from the central stalk, and at cad
node it slightly changes its direction of growth and produces a pedied
bearing a solitary flower. The vegetative branch behaves like ti
limbs, takes off at an angle of 45°, grows straight, and directly beis
no {ruits, but produces secondary fruiting branches. Now a study
the local cotton shows that there are two distinct types to be fousd
the erect type and the bushy type (Plate III). The erect type
characterized by the meagre development of limbs and vegetatie
branches. It grows tall and from each node produces a promin
fruiting branch. The bushy type, on the contrary, has from 5t
limbs, and of its branches it is the vegetative ones that
prominent and vigorous, while the fruiting branches on the main stalk
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IMPROVED COTTON FOR SOUTHERN MARATHA COUNTRY 167

.+ mostly suppressed and insignificant. In each case these character-
i.ivs are hereditary, The ecomomic significance of this differen-
+yijon lies in the fact that it is the fruiting branches on the main
il which first bear fruit, next the limbs, and last of all the
voctative branches. This difference would he immaterial if the
e ronment were equally favourable to the reproductive activity of a
plint throughout its growing period. But such uniformity is not
obtained, for in the months of February and March there is a
wiked tendeney for the late flowers to fall off. To secure yield,
therefore, it is necessary to select the early flowering plants, that
s to say, the erect type. Continued field tests have shown the
superiority in yleld of this erect type, and by sustained unit selection
“we have now got a plant which yields 12 per cent.more kepas than
“the local cotton; a kapes which yields 12 per cent. more lint than
the local kapas, and lint which is valued at 5 per cent. more than
the hest Kumpta cotton available in the market,

* The following report of Messrs, Forbes, Campbell & Co., of the
(wlkak mills, who kindly made the spinning test of our cotton,
testilies 1ts importance in the spinning industry of the future :—

" The cotton was considerably superior to any of the Kumpta
enftons ag supplied either direct or by the ryots or which we have
obtained from the near markets. It is bright, light, clean, long in

‘ staple and unifornt, and of middling strength.  From it we spun three
eonnts, viz., 20’s, 30’s, 40°s.  The yarn ran smoothly and demanded
very little attention from the work people, and we would no doubt
have received better results, had we had sufficient cotton to make
it worth our while to alter our machinery, so that it would be spun
meo yarn under the best conditions.”

It is proposed to multiply and distribute sced of this improved
~type, and it is believed that by this means the economic condition
of the cotton-growers will be materially improved and the spinning
value of the Kumpta cotton will be enhanced.



0.OPERATIVE SOCIETIES AND MARKETING OF GOTTON

BY

Tue HownsLe Mr. PURSHOTAMDAS THAKURDAS, M.BE,

It 1s very usual to hear people swearing at cotton merchants o
the ground that they buy kupas (unginned cotton) from cultivatox
very cheap and generally buy it before it is ripe to be marketed. I
my written evidence to the Indian Cotton Committee I said x
follows on the score of the cultivators” agency for marketing of s
in the districts and on the score of the system of advances :—

“ Regarding the system of the cultivators’ agency for marketiy
of kapas in the districts, this also varies in various districts. T
intelligent cultivator of the Surat and Broach districts does not,
a rule, employ an agent to sell or market his kapas. If he does
or cannot sell his Zepas from his residence, he markets it himsll
and sells it off to the highest bidder on that day. He recovers tl
cash for it immediately. On the other hand, the ryot of the Unitel
Provinces or Khandesh sends his kapas to his eratiye, or commissin
agent, for sale and pays him a conmnission for the same, Thes
wratiyas, wherever they are influential and wealthy, are aratiyesu
commission agents for buyers also, and this dual capacity of theis
exposes them to a considerable temptation.

“ System of adounces. The system of advances to cultivats
on their kapas divides itself into two chief parts.

“ The first is advances against standing crops before the cropt
are matured and the other is advances against actual kapas whe
marketed. Regarding the fust, this system is gencrally known
Jalup and means the ryot estimating the outturn from his field a
selling the same to the sowker (money-lender) at a rate equivala

* A paper read at the Co-operative Conference held al Bombay in April 1415
( 168 )
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o wnything from Rs. 30 to Rs. 100 per candy (784 1h.) of cotton
g, wor than the rate prevailing in Bombay. Against this sale the
fso o advances him 50 to 100 per cent. of the cost of the kapus so
§Lu‘ught- The risk of such a buyer is twofold. Firstly, the risk of
Junioreseen ruin of the crop quantitatively, and, secondly, the risk of
Sunforeseen damage to the quality of the crop by untimely rain oy
:‘Efmar, This system was very prevalent twenty years bLack, The
ﬁ‘%i])eocan Agriculturists’ Relief Act considerably discouraged this
ipractice, but it still prevails to & fair extent.
jP * There is a good deal to be said against this practice of Julap,
EBut in recent years when the prices of cotton may be said to have
?brnken records of anything up to the last fifty years, the ryots then-
gelves have shown great anxiety to avail themselves of rates which
Eﬁppe.‘u- to them to Le very high. Al that conld be suggested on
this score s that co-operative credit sociotios should undertake
what the village' sowkar does, and should retain the margin for

themselves in exchange for the risk that Jalap vperations entail oy
the buyer. As a matter of fact, I have not yet been able to com-
prehend why the various co-operative credit societies have not
done so till now in their districts.

“The second mode of advances is the ordinary method of
advances against fapas brought to the market, and I am not aware
of any particular disadvantage to the ryot in this,”

16 will be perceived that as long as the Tndian cultivator conti-
nues to be in a position where he must have money Lefore the crop
s ipe to be marketed in the normal course, sonie sort of accommoda-
ton i vecessary for him. It need not be doubted that the sowkar
giving him this accommodation makes the Lest of his opportunity
o exact terms compatible with the risk Le runs in making advances
o the cultivator. 1 wish to suggest that people interested in the
Lo-operative movement should tum their attention to replacing the
s0rhar or the cotton merchant with co-operative credit societies.
At is well known that these advances to cultivators have to be made
nthe wontls of July to Novemlerwhen money is fairly easy every-
?Vhere, and it is not likely that co-operative eredit societios will find
uy ditticulty in securing money. What would Le VeIY nhecessury
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to have is persons well-versed in cotton business to ensure that ty
co-operative eredit societics” selling of cotton against a cultivatyy,
Jolap sale of kepas fetches the highest rate available either in 1}y
district or in Bombay with smallest risk regarding class, ete., to {)
seller. When this is organized it would mean that the cultivat,
selling his kapies would get that day’s fullest market rate, and |
would only have to pay interest until his kapas is actually delivong
to the buyer. So much for impro vement that can be effected in (|
cultivators’ more or loss necessary method of selling his crop Lifuy
maturing.

Regarding the first paragraph of the quotation from my evideng
siven ahove. I think that even when crops are marketed aft-
;mturing, it is very necessary in some of the cotton-produciy
districts in India to have a co-operative credit society’s agency fy
each day’s kapas arrivals in each market. If this be organized wit
the help of reliable men on the staff of such agencies a lot of annyy.
ance and petty losses to cultivators can be avoided, and looking «
the increasing acreage under cotton all over India it would appea
most necessary to organize such selling agencies in some of the
important districts at least where there are no proper arrangement:
for independent weighment, ete., of the cultivators’ produce.
good deal is being heard this year from well-meaning people 1
intimate with conditions and customs of the cotton trade regardin
cotton nicrchants looting the cultivators. T have seen handhil
asking cultivators in the district not to deliver kepas against the
comparatively lower rate sales.

This is not the place to discuss the advisability or otherwis o
such recotnmendations to cultivators, but this surely 1s the time t
organize some sort of agency to keep cotton cultivators in guu
touch with the course of the cotton market in Bombay and abroal



SUGAR AS A COAGULANT FOR HEVE. LATEX.*

BY
RUDOLPH D, ANSTEAD, M.A.,

Deputy Director of Agriculture, Planting Districis.

lKirox and Grantham! found that if Hevea latex is allowed
to stand in tall cylinders without the addition of any coagulant a
slimy alkaline surface scum is formed, whilst the lower layers become
acid and coagulation occurs in them. The surface changes are
putrefactive in character and are brought about by organisms
which are favoured by aerobic conditions.

The changes in the deeper parts of the liquid were considered
hy the authors to be due to activity of aerobic orgauisms. Both
classes of bacteria were supposed to infect the latex aftor collection
from the trees.

Whithy and Campbell showed that voagulation is not due to
hacterta but to an enzyme, but that the putrefactive changes are
due to bacteria, which by producing an alkaline medium, may
destroy the enzyme and arrest coagulation in favour of putrefaction,
Buroweliff2 brought forward a large amount of evidence to support
this theory of coagulation and show that it was due to a specific
enzyme,

lu order to eliminate to some extent the predominance of the
Putrefactive  changes and encourage the non-putrefactive ones,
‘it xugar and glucose were added to latex, and it was found that
with each of these complete coagulation was obtained and

* Buprinted from the Planters’ Chronicle, dated 10th August, 1918.

. Liton ang Grantham. Agri. Bull, F. M. 8, 1V, 2 (1913).  Indla Rubber Journal,
<4 340,

¢ Larrowoliff, Jour. Soc. Chemical Industry, XXXVII, 3, p. 48T.
{ 171 )
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putrefactive changes were inhibited. With pure crystalline dextryy,
it was found that as small a quantity as 0'2 per cent. calculated on t),
latex, was sufficient to bring about complete coagulation witly
18 hours, and this coagulation took place most readily in clogy
s filled with latex so as to exclude the presence of air. TJ;

e was completely decomposed and the coagulum was [y
Similar results were obtained wit}

vessel
dextros
of bubbles of carbon dioxide.
cane sugar, lactose, arabinose, mannose, and levulose.
Nubsequent cxperinients showed that if the temperature wy
kept low, below 40° to 50°F., coagulation was inhibited, but if tf

terperature was dlowed to rise to 84°F. coagulation becay,

complete.

At a time when there was a shortage of acetic acid it w
suggested in the 10, M. S that caue sugar wmight be used as w s
titute. .\ number of experinents were carried out I Java ay
the result of trials made ut the Central Rubber Station for testiy
was that the difference between rubber coagulated by acetic acid aul
that coagulated by sugar were msignificant.!  Tensile  strength
slope and viscosity are neatly always the same, but in the rate
cure o small difference is generally found, the sugar coagulatel
yubber curing slower or quicker as the case may be.?

This means that with a running sale contract the change Lo
acetic acid to sugar would nearly always mean a change n the ruble
delivered which, unless warning was given, must be considerd
undesirable.

On this point Dr. O. de Vries® dssues a word of wanuy
namely, not to change the coagulant before being comvinced the
it will not change the quality of the product. He points out tht
a new coagulant way often influence the rate of cure and so infi
serious losses on manufacturers and again awake their former distru
of plantation rubber. Manufacturers are now accustomed v
certain characteristics in plantation rubber and have arrangd

1 Gorter and Swart, ¢ Moededuclingen Rubber proefstation West Java, 8.7 bac e

£ 8,V (1918), p. 48,
& Monthly Bulletin of Agri. Indelligence, Rome, V111, 10 (1917), p. 1421
3 India Rubber Journal, L1, 21, p. T44.
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fheir treatment accordingly. A change in these characteristics
without warning would be the cause of great trouble to them. A
conservative policy is therefore advised by de Vries, who thinks that
1. change should be made efore the peculiarities of the new coagu-
Jant have been thoroughly investigated. Every planter’s ideal
Junid be to sell his rubber under his own trade mark, by preference
.o one and the same buyer. This would be the surest way to fetch
the highest prices and to obtain the hest market. Tt will be obvious
rhat such a customer would not be at all pleased at receiving
unexpectedly a lot of rubber of different quality.

In general, however, and for the open market, the small differ-
ence in tate of cure can form no objection to sugar coagulated rubber,
The difference is well within the limits which are generally fvund
fr ordinary first latex crepe. In three series of experiments the
aniformity from day to day was not less with sugar coagulation
than with the ordinary acetic acid coagulation,

The advantages and disadvantages of sugar as a coagulant
mav be summed up as follows:—

The great advantage is the cheapness of the material as compared
with acetic acld, especially at the present time, while moreover
it is always available in the country and does not depend upon
shipping facilities.  The quantity required is very small, ¢°1 to 02
per cent. of sugar caleulated on the latex, or one part of sugar to
A parts of latex.

The disadvantages are first of all that it produces a product
which differs slightly in rate of cwre from acetic acid coagulated
“mubler, necessitating in the case of contracts a warning of the change
“to the buyers.

Another objection is that the coagulumis apt to be full of gas
bubbles due to the evolution of carbon dioxide during the coagulation
process, and sheet rubher sufiering from this defect is looked on with
disfavour in the market although the actual quality of the rubber is
Wt affected by the presence of the bubbles. If crepe is Deing made.
fhe hulbles of course do not matter, but sheet is chiefly made now,
Prohably any drastic change in methods of coagulation likely

fo-he adopted in the near future will tend towards what is Fnown
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as the M. C. T. process in which 10 coagulant is used at all, and by
means of which a standard rubber ean be made whatever the sourc
of the latex.!

This process is hased on the fact that in closed vessels latey
coagulates completely without the addition of any coagulant an

without putrefactive changes taking place. As carried out j

actice, large cement tanks, provided with heavy water sealed lid

d. Into these the bulked latex is poured, leaving the smalle
To each 100 gallons of latex, a quantity
of culcium acetate equivalent to 4 oz. of caleium may be added if
desired to accelerate the process. The covers are placed in positioy
and sealed, and the whole is left undisturbed for three days whey
The resulting coagulum is conveite]

pr
are use
possible air space above it.

coagulation is ecomplete.

into crepe In the usual way.
For the manufacture of sheet, iron pressure vessels are used,

divided into partitions with aluminium sheets, and the coagulatioy
takes place under a pressure of one or two atmospheres, whic
Jkeeps the carbon dioxide evolved in the process in solution, and
the resulting coagulum is free from bubbles and can be made it

sheet.

mical Industry. XXXVIL, 6, p. 95T.

1 Barroweliff.  Jour. Soc. Che
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SELECTED CAWNPORE-AMERICAN COTTONS AND THEIR
COMMERCIAL VALUATIONS.

ix a previous number of this Journall it was stated that, while
Cn\\'npore-American cotton, as it then existed as a field crop, vielded
well under irrigation and produced a cotton which found g ready
market, there existed a considerable margin for improvement by
glection in regard to yield, ginning percentage and uniformity of
staple.  The isolation of pure races was therefore taken up in 1912.
Progress reports on this work have been given in the anngal reports
i the Cawnpore Experiment Station, and the detailed results are
being published separately. As, however, a certain measure of
tecess has been attained it may be of interest to summarize the
main features here.

In 1912 a number of different types of Cawnpore-American
ntton were selected from the field crop, selfed seed obtained {cross
ertilization being prevented hy covering the plants with mosquito
wets), and the resulting progeny studied through several generations
—with the necessary precautions to prevent crossing. In this way
b number of races were obtained differing considerably in agri-
wltural characters, in ginning percentage, and in lint. A large
munber of these races were discarded in the course of this
weount of unsatisfactory lint, low ginning percentage, excessive
eugth of vegetative period, imperfectly hairy leaf (and consequent
msceptibility to attack by aplis with the subsequent ™ red leaf ”
lamage) or unsuitable habit. By 1916 a series of likely races had been
Wtained which were then tested for yield and ginning percentage on
Vield seale and for which, through the courtesy of Messrs. Tata &
2w were able to obtain commercial valuations of the cotton
Bhicli wore of the greatest value in deciding what types to retain.

work on

" The Agricultural Journal of Indis, o, V1L, P IV, 1913,
( 175 )
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Through the kindness of Mr. Hodgkinson of the Indian Coity
Cornmittee, arrangements were made for the valuing of severd ¢
these cottons, from the 1917 crop, in England, and the report of t)y
expert brokers to the British Cotton Growing Association is: g

follows :—
Per Ib.
«(a1 22:00d. Cood colour, about good middling in grade, staple
1 to 15" Rather mixed.

« (b 2150 d. Rather dull, barely good middling, 1" to 1” staple.
«(a7 9470d. Good middling, strong and silky, staple 15.”

« (a9 24350d. Good . strong and silky, staple 11.”

« (3112150 d. Good  ,, good colour, 17 to 1 lle'” staple.

¢ (g 824504, Good good colour, 11" staple.

“ (122623004, Good  ,, good colour, 1 A" staple.

 All hased on July American futures 22-00 d. per lb.
« (tood middling American 2156 d. ,, ,,

“The Ca 7, 9 and 18 are very good and are cottons which eoy
he nsed extensively in Tancashire, and if Tndia could produce a
quantity, there should be an excellent demand. Of course y
will understand that prices are abnormal and that it would m
always e possible to obtain a basis of 250 points on for such cotto
Probably 70 to 100 points on would be nearer the mark. No. (a2
is also a good cotton, and could he used, but not to the same exten
as the others. These qualities are, of course, a great improvene
on the samples of Punjab-American 4 F.”

As regards the order of merit of the various cottons, this repr
entirely hears out Messts. Tata & Sons’ valuations.

The British Cotton Growing Association’s report on the unselect
(‘awnpore-Ameiican of the 1912 crop, which is reproduced hex
for convenience, stated as follows:—

“302 Cawnpore (American). Equal to about low middln
in grade, rather dull, staple 1}", silky, strong but irregular.”

Not only are the races Ca 7, 9 and 18 superior to the m‘igiml
in grade, which might be due to better handling and ginning, bui
the staple has heen maintained and the irregularity complained i
removed,

Tt may be explained that the other races, though known o e
somewhat Inferior to the others in staple, were all retained b
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ccial reasons until further field trials had been made, No. 11 is
exceedingly early flowering type, (a5 is a very prolific yvielder
¢ has a high ginning percentage, whilst (‘a1 is of larger habit
an the others and has yielded exceptmnally well in certain years,

The accurate comparison of a series of cottons for yield is
gcessarily @ matter of some years, especially with seasons so variable

are experienced in Cawnpore. The monsoons of 1915-17 were
ptirely abnormal, rainfall being excessive and cotton vields over
ilﬁ‘ greater part of the province unsatisfactory., Not only did this
;ampm work by reducing the amount of seed available for the
]1((eedlnﬂ years’ work but the results themselves require confir-
pntmn in more favourable years. It can, however, he stated that
la7and Ca9 (and (a5, (all) have given vields well above the
werage in unfavourable years. ('a18 may possibly prove unsuitable
pr (awnpore owing to its Jonger vegetative period and late maturing,

In ginning percentage (a7 (33 per cent.), (a9 (33 per cent.),
. (34-35 per cent.), and Call (33 per cent.) are supetior to
he original field crop (30-31 per cent.).

It has been proved that given an adequate irrigation supply
pr timely sowing and adequate marketing arrangements ( ‘avnpore-
Inierican cotton can be profitably grown around (‘awnpore. Among
he above-mentioned pure races we have apparently cottons suited
b Lancashive requirements, Incidentally, we Lave generally been
ble to obtain adequate prices for Cawnpore-American cotton from
fawnpore mills,—[B. (. Burr.]

*
¥ ¥
NOTE ON PROTECTING COTTON FLOWERS FROM
NATURAL CROSSING.

NATURAL crossing takes place in all cottons to a greater or less
xtent, and its seriousness has been demonstrated and admitted in
I countries. The Indian varieties cross freely with each other.
;1(1 when these are grown together in breeding plots or in compara-
Ive triuls, care is necessary to maintain them pure. For the same
Pd%ﬂns all promising strains evolved from single plants must be
p‘otectod In fact the danger from natural crossing is so great that
E\reu seed allowed to ripen in the usual manner is of doubtful origin.
]*7
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Natural crossing can be prevented by growing the cottous
bee-proof cages. It may not be, however, possib]e to provide sy
cages, and, moreover, they are unnecessary i many cases when o)
a small quantity of the pure seed is needed. Single plants c.q ),
protected by netting: but the netted plants attract the jucky
and are damaged by them. They also suffer seriously fron t
attack of aphis. Under these circumstances, it has been found vi,
convenient to protect a few flowers on every plant required
for propagation.

The usual method of protecting the flowers is to cover thy
by means of small paper bhags. Bagging presents certain difficultis
The paper used should be strong enough to bear the beating o 1]
surrounding hranches, especially when the wind is blowing hai
The tying also should he done carefully, otherwise the bag goes
the flower. The expense and trouble in making the bags and putty
them on to the flowers is also considerable. Taking these thins
into consideration, another method was tried by the writer kg
year and was found to he very effective. Rings made of thin wn
were employed in place of paper bags. These were put on the flk
developed buds hefore they commenced opening. The form of tl
flower being a cone, there was no difficulty in putting the rings tigh
and these prevented altogether the opening of the petals. Futle
the stalk of the protected flower was marked by a piece of cotur
thread attached to the ring. The following figures illustrate i
method :—

v
< \\1}11/ 4
Py i)
S =
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[he method is casy, simple and inexpensive, It
herefore claims  general application on all farms where the
ecvssity  of maintaining the varieties pure is felt—[G. L.
[ VR

[x the Kohat District of the North-West Frontier Province,
bere grows wild the dwarf-palm (Nannorhops Ritchieans) known
seallv as mazri.  In one tahsil alone the area oceupied is estimated
t alout 100 square miles, and the total annual production of leaves
t abont 500,000 maunds or about 8 maunds per acre. Like the
oconut palm of the West Coast, mazri plays an important part in
he economic life of the people of the district, for no portion of it
ves without nse.  Its leaves produce an excellent fibre for prepara-
ion of sandals, cordage ropes, floor and roof matting, baskets for
wnsehold use, punkhas, skulleaps, brooms, ete. ; its dry leaves are
wed for lighting fires and its fruit is eaten. There is also a consider-
hle demand for mazri articles in other parts of the Frontier Province
nd m the Punjab, and in addition to the local production valued
b about five lakhs of rupees, mazri articles of the aggregate value
t Rs. 1,22,203 were imported during 1915-16 from the Kurram
falley, Tirah, and Kabul. As stated above, mazii in the Kohat
Jistrict grows wild and is not cultivated, and the manufacture of
ibre articles is carried on in a more or less haphazard manner. In
iew of the considerable industrial possibilities of the palm, Babu
tam Narup Dutt, of Kohat, submitted a paper to the Indian Indus-
rial Commission, giving a history of the present condition of the
rade in wmazri and embodying suggestions for its commercial
Xploitation on a wider basis, He has supplied us with a copy of
lis piper, and we notice that he suggests the utilization of mazri
faves as a substitute for other costly fibres, for manufacture of
Rper. pasteboard and brushware, and for articles of household
8¢ fuch as chairs, suit cases, hat boxes, meat safes, tiffin baskets,
loot 1uts, et Hig suggestions are based on the fact that similar
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varieties of dwarf-palm are put to these uses in other countries, b
he acknowledges that much investigation is necessary. Consider),
the backward condition of the province, Babu Ram Sarup Suggesq:
that Government should pioneer the industry, and if the experimey;
factory is found a commercial success, it may be made o
to a private hody under proper Government control. j
believes that there would be no dearth of labour, for the disclmrgeC
sepoys of the Kohat District will be available in numbers, W},
interests us specially is the writer’s suggestion that experime
mav be made as to whether mazri can be cultivated as a field oy
ﬂnci that attempts may be made to extend its area. This w
naturally follow if the claims made on the industrial side 4
justiﬁmf by results, for as Babu Ram Sarup himself says, * oy
the zemindar comes to realize that the plant is coming to be coupt
as a plant of great commercial value, he will leave nothing undg
to promote its growth,” If it is to remain a cottage industry, th
sovereign rentedy for all its ills lies in Co-operation, to which
energies of the public-spirited people of the distriet might k
usefully directed.—[EpIToR.]

*
* x
BY-PRODUCTS OF SUGAR MILLS IN FORMOSA.

SvGar factories in Formosa generally work for six momh
in the year, from the middle or end of November to M,
though in yeas of good erop work may extend for sevend
cight months, fremn early in November to the end of Mar
or June. For the rest of the year no work 1s done other thi
repairs,

According to information supplied by H. M. Conunexi
Attaché at Yokohama, the molasses produced is manufactured i
alcohol and “ Tomitsushu,” the latter appearing to be a liqu!
somewhat similar to vum, and which is used by Formosans. The
seems to be hut little molasses wasted, though a considerable quantit
has heen exported to China and Japan or sold locally.
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The following table gives the quantity of molasses, alcohol
ﬂ <um” (Tomitsushu) in recent years:—

- Output of | Quantity used | Q !
utput of uantity use uantity uled
molasses } for alcohel | for * rum” Total
Year * Kin ‘ Kin Kin i Kin
1213 59,325,018 ‘2(],573,360 ‘ 32,810,810 ‘ 53,384,170
lé‘»” . 42,951,244 2,619,247 19,418,488 | 2,037,735
it AW | sesias  Damen | S
516 77,612,097 63,328,048 17,981,514 § 81,309,508
1617 . 140,478,843 . 99,461,425 i 21,546,532 121,007,957

*Kin=1323 1. av.

The above figures are supplied by the Bureau of Productive
dustries, but it is evident from the totals that considerable quan-
ies o molasses must ab times be carried forward to the next year.

There are no special Government regulations controlling or
tricting the fermentation of molasses, other than the general
¢ governing the manufacture of saké. The alcohol and  rum ™
wduced are liable to taxation.

No molasses Is thrown away. Occasionally when there is o
ttage of [uel, molasses may he poured over crushed cane, which
then used as fuel.

At times molasses has been used for cattle food. Ro far,
wever, there has heen no excess really available as a regular
tle tood.

A certain quantity of molasses is exported to Japan and China,
the former by the sugar mills, and to the latter by Formosans.

The  guantity of such export in recent years has been us
lows :—

! Export to { Export to
! Japan ‘ China, etc. Total
Year ; Kin i Kin ' Kin

1213 T < .
: . 4,443,153 813,031 5,287,084
B 2550776 247687 2,307,463
l;}g - o 433360 1,053,479 1,486,780
S o 65,200 6,294,095 6,359,385
1617 o 1,650 11,796,663 11 798,315




182 AGRICULTURAL JOURNAL OF INDIA X1y

The manufacture of alcohol and “rum” is not regarde:| 5
hy-production of the mills, The business is condueted Sepi
though it is not stated whether separate amounts of capitl,
allotted to the molasses business. The percentage of produg;
of molasses has been stated to be 27 kin to 100 kin of sugar, ;
the prices of molasses have fluctuated between 3:30 yen™® per kiny
0°40 yen per kin with an average of 0:60 yen to 0°70 yen per ki,
[ The Board of Trade Journdl, dated July 11, 1918.]

*
HOME SUPPLIES OF POTASH.

It seems quite probable that the United Kingdom, aftery
war if not earlier, will be in a position to supply itself with potu
and so beconte totally independent of German and other sow:
from which we drew to a very considerable extent in pre-war dis
Of course we have no natural potash deposits such as those vl
exist at Stassfurt in Saxony, and are sufficient to supply the ne
of the whole world, but potash is present in many things, andx
least in blast fufnace dust. As the result of experiments in Nor
Lincolnshire it has been found possible by the addition of a s
quantity of common salt to the furnace burden to extract pou
in considerable bulk at practically little more than the cost ol t:
salt. With the financial support of the Government a factory I
heen buiit and equipped at Oldbury, near Birmingham, capalt
of an output of 400 to 500 tons of potassium chloride per we
and it is part of the scheme, according to the Board of Trade Jouin
to ereet also a conversion factory, where the ehloride not ueel:
for agricultural purposes may be converted into refined pot
salts. Other factories in the neighbourhood of blast furmaces?
(leveland and elsewhere are reported to be in contemplation. !
is estinated that 50,000 tons per annum could be made availis
at un cconomical cost. Great Britain requires now about 300
tons of potash fertilizer, besides smaller quantities for the ghs
soap, dye, match, and other industries unnually. Before the W
we imported potash compounds to the value of one and a th

—

L * Yen =24, 0}d. ut par.
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Jlin pounds (£1,380,567 in 1913), of which 66 per cent. was
oy ed from Germany and the remainder from France, Russia,
hitish Tndia, Belgium, ete. The cessation of imports from (Germany
reaied a serious position for England, but the difficulty has been
worermie by importing enormously inereased quantities of nitrate
y: “;dgh (saltpetre) from India, and various compounds from
Jsowhere. The need even for this is now disappearing to some
wtent, as a resulb of the development of home production, Germany
slacd great reliance upon her State-managed potash business, the
ales of which in 1913 had a value of over ten millions sterling, and
v Leason of this had also a practical monopoly of optical glass
panfacture.—[ The Economist, dated September 21, 1918.]

*
* ok

THE PRODUCTION AND VALUE OF ARTIFICIAL RUBRBER.

I is reported from Germany that the well-known chemical
and dye fim, Farbenfabriken vormals Friedrich Bayer and Co.,
in Laverkusen, has considerably extended its worls for the purpose
of manufacturing artificial rubber. The history of the German
effort to produce this substitute dates hefore the war. The early
attempts had perforce to be given up when the price of natural
fubber fell from 30 to 4 marks per kg. After the outhreak of war,
é\vhcn the rubber shortage in Germany became acute, it was impossible
fto continue the pre-war output of artificial rubber, since the neces-
sav plant had long since been scrapped and the requisite raw
i:mmterials, acetone and aluminiuni, were not to be had. Before
long, Lowever, hoth these commodities hegan to be produced in
increasing quantities, Coal and carbide yielded acetone, and the
Eprm uction, of aluminium was undertaken on a large scale, with
ithe fisucial assistance of the State, especially by the Griessheim-
;E lektron concern, which in conjunction with the Metallgesellsehaft
%set up three buildings for the purpose. After these preliminares
ithe munufacture of artificial 1ubber could be resumed. Hard
iubber was comparatively easy to produce, but the production of
soft ryliher presented much diftculty. The news that additional
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artificial rubber factories have been opened, however, makes
appear probable that there has been progress .in this field, T
great question is, can artificial rubber ecompete with natural rahly
The answer varies with the use to which the substitute is 0
Quite generally, however, according to Vorwdrts, a doubt muy |
expressed as to whether synthetic rubber can stand the test, osp
cially in view of the present selling prices, which are many tiy,
greavter than the prevailing prices on the London rubber market.
[The Board of Trade Jowrnal, dated September 26, 1918.]

® ok
*

Thue second annual sale of surplus stoek from the pedigr
Montgomery and Ayrshire-Montgomery herds was held at Pusa on My
day, the 9th December, 1918, when 34 head fetched Rs. 57
unLler the hammer, an average of Rs. 167 per head all through,

Average price,

Rs.
Montgomery bulls .. . .o 203
Montgomery bull-calves . .o 132
Montgomery heifers . .o 140
Montgomery cows .. . .. 164
Montgomery-Ayrshire hull-calves ..o 234

The bidding was very keen and there was specially a kew
demand for cross-bred bull-calves as the figures show. The nex
sale will probably be held in March 191 9.—[WyN~E SavER.]



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

Sip Epward Macnacay, KOS, KCLE, LCS, some
ime Officiating Member in charge of the Revenue and
griculture  Department of the Government of India, has heen
ppointed Lieutenant-Governor of the Punjab, wice Sir Michacl
D Dwrer, G.CTE. We offer him our sincere congratulations,
.

Wi offer our hearty congratulations to Major (Temporary
L1eutenant -Colonel) F. 8. H. Baldrey, F.R.C.V.N., formerly of the
[n: fan Civil Veterinary Department, who has been admitted «
Companion of the Most Distinguished Order of St. Michael and
8. George for services rendered in conmection with the war.

%
% %

Major (Hoxorary LievreNant-ConoxNen) Joux WaLrkm
Lexrner, V.D., has been permitted, on resignation of his commission
in the United Provinees Torse, to retain his honovary rank.

o
Hix Masesty 1HE KixG-EMPEROR has graciously eranted to

Mr. Eimest Shearer, formerly of the Indian Agrieultural Service,

and at present of the Egyptian Ministry of Agriculture, authority

b wear the decoration of the Order of the Nile (Third Class) granted

to b by the Sultan of Egypt in recognition of valuable services.
%

His Excerpexcy GENERAL Sk (marres Moxro, in  his
despatch dated 20th August, 1918, on the work done in India
luyg the first three years of the war, mentions the names of
the following, among others, for particularly wvaluable services
tendered by them :—

Lieutenant-Colonel ¢, H. Evans, C.LE., AD.C., Indian
Defence Force ;
( 18 )
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Licutenant-Colonel H. T. Pease, CLE., V.D,, Ludiy
Defence Force ; and
Lieutenant-Colonel G, K. Walker, C.LE. F.R.CYVy
Indian Defence Force.
*

(apraiy (Treaporary) G, C. SHERRARD has been mentioned i,
Licutenant-General W. R. Marshall, Commanding-in-Chief, )Iesr;
potamia Expeditionary Force, in his despatch dated 15th
1918, for distinguished and gallant services and devotion to duty,

K

M. A, Howarp, C.LE., Imperial Economic Botanist, 4
Mrs. G L. €. Howard, M.A., Second Imperial Economic Botanig
were on privilege leave for six weeks from 21st October, 19]3.

*
£

Dr. Harorv H. Maxy, Principal of the Agricultural Colleg,
Poona, has heen appointed to act as Director of Agricuhui'e
Bombay Presidency, vice the Hon’ble Mr. . F. Keatinge, [.(§
(on deputation}, pending further orders,

Mr. J. B. Knight, M.8c., Professor of Agriculture, Agricultus
College, Poona, acts as Principal, vice Dr. Harold H. Mann, pey
ing further ovders.

.

Tug designation of Mr, H. M. Chibber, M.A., Second Feow
Botanist, Bombay, has heen changed to “ Plant Breeding Exper
to the Government of Bombay.”

#x

Mer. P CoParin, Le,, Acting Deputy Director of Agrieultus
Northern Division, Bombay, has been granted privilege leave i
three months. Mr. B, M. Desai, Assistant Professor of Dairving
Agricultural College, Poona, has been appointed to act dwi
Mr. Patil’s absence,

*
* %

> ; ;o ’ )
a1 Banantr K. Raxca ACHARIYAR, M.A., Lecturmg a
Systematic Botanist, Agricultural College, Coimbatore, an: Mrb
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(J+ivaranga Razu, Acting Deputy Director of Agriculture, 1V
(ir-ic. Madras, have been admitted into the Indian Agricultural
Gorvice with eftect from 6th June, 1918, and 29th May, 1918,
pes) cetively.

***

Toe services of Mr. Daulat Ram Sethi, M.A., B.8c.,, Deputy
Director of Agriculture, Orissa Circle, have been placed at the
disposal of the Durbar of the Kapurthala State in the Punjab for
three years.

Mr. S, K. Basu, M.A., Assistant Professor of Mycology, Sahour
(ollege, has been appointed to act as Deputy Director of
Agriculture, Orissa Circle, during the absence, on deputation, of
Mr. Sethi, ot until further orders,

***

Mr. W. Youxncman, B.Sc., has heen admitted to the Indian
Agricultural  Service and appointed Assistant Economic Botanist
in the United Provinces.

¥k

Me. E. A A Joseen, B.A., LCS., Director of Agriculture,
Punjub, has been appointed to ofliciate as Revenue Seeretary to the
Government, Punjab, and Mr. 8. M. Jacob, I.C.S., officiates as
Director in Mr. Joseph’s absence.

*
® %

Mw. F. J, WarTH, M.Sc., Agricultural Chemist, Burma, who was
posted  to duty with the Mandalay Battalion, Burma Military
Polive, has reverted to the Agricultural Departient.

***

Mr. C. P, Mavapas, M.A., B.Sc., Assistant Divector of Agricul-
twe. Western Cirele, Central Provinces, has been transferred in the
salie capacity to the Northern Circle.

*
* %

Tk Government of India have approved of the recommenda-
tion 1yude by the Board of Agriculture in India in December 1917
- that xectional meetings of the Board should be held in years in
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which there is no full meeting of the Board, and the followiy,
sectional meetings have been arranged for this year :— '

|
Section { f:,]:':tb;lfj ‘ Date
| meeting
[
S e ST ——
Entomological Section .. .. Pusa . 3rd Vebruary, 1918, and following day:
)chologicg.l Section .. .. Pusa | 20th February: 1918, and followin?; ((]l::f

Pusa 24th February, 1918, and following day,

(hemical Section
Lahore  24th March, 1918, and following days.

Viterinary Section

e ——————————




Reviews,

a Survey and Census of the Catile of Assam. —By J. R. Brickw 00D,
LL3B., 1.C.S., Director of Agriculture, Bengal. Calcutta: The
Bengal Secretariat Bock Depdt, 1916, Price Rs. 3-11 or
e 6d.

At the suggestion of the Government of India that a report
on the survey and census of cattle in each province should be
prepared on the lines somewhat similar to the Punjab report on
the subject issued in 1910, the late Eastern Bengal and Assam
Government selected Mr. Blackwood for this duty in Novem-
ber 1911. After the redistribution of the provinces he was
instrueted to prepare separate reports for Bengal and Assam.
A review of the report for the former province has already
appeared in the Journal (vol. XIT, pt. IV). It is the report of the
latter provinee that forms the subject of this review.

According to the census, the number of cattle in Assam is
4340,348, of which, approximately, one-tenth are bufialoes. The
poportion is roughly 7 head of cattle to every 10 inhabitants. This
is COIledOlabl} higher than the proportion in Bengal. Within the
province itself the ratio in vavious districts differs greatly. In the
Swma Valley which is comparatively thickly populated and where a
great part of the land is submerged deaply for several months in the
year so that cattle have to be stall-fed, 1.808,287 cattle have heen
tunerated, roughly, 1 to ey ery 3 human beings. Inthe Assam Vallev,

Where there are many unoceupied areas and unlimited grazing. over
thiee millions of cattle of all sorts (3,032,061) have heen found,
mumber not far short, of the whole human population of the tract.

(189 )
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The breeds of cattle in Assam can be conveniently divided ity
three classes :—
(1) Wild cattle.
(2) Mill cattle.
(3) Cattle of the plains.

The wild buffalo is found throughout the swampy Terai of Assyy
Among hill cattle, those* in Manipur are generally superior to g,
ordinary village cattle of the plains. In the Naga Hills people 4,
not use their cattle for ploughing or carting; they never milk t
cows but use cattle solely for food. In the Jaintia Hills a very o
clags of animal is found. The Garos also do not drink milk, nor ¢
they breed cattle themselves. They generally buy bull-calves fig,
the~ Nepali bastis in the district or in the plains, {fatten them and thy
either kil or sell them.

The poor quality of the cattle in the plains is well known, ax
is largely due to climatic conditions combined to a great extey
with the nsual ignorance and apathy peculiar to indigenous cqitk
breeding, coupled with neglect, starvation, inbreeding and the usy
anti-castration attitude.

In many parts during the rains the cattle stand continuou)
in mud and water and are fed on paddy straw. This state of affix
does not suit cattle, though 1t is all right for buffaloes. As a matw
of fact the poor quality ot the Assam cattle is in marked contrw
to the fine quality of the Assam buffalo. The average milk viel
of an Assam cow is less than that of a Bengal cow, being under:
seer per day. The best of the local bullocks are considered by ti
cultivators good enough for the plough, hut for heavy cart wo
fuirly big strong animals are required and they are usually impoted
from Bihar districts. Improvement in the milking capacity of ti
cow, and better dranght power in the case of bullocks are therefor
required. Tt is possible to bring this about by crossing with suitabk
breeds.

In 1902 an experiment was started on the Upper Shillong fans
of crossing Khasi and Bhutia cows with a bull of the Taylor (Patm!

¥ Particularly the bullocks, which are good draught animals,
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ot The female offspring of the cross showed much better milk
«iir, Whereas a pure Khasi cow, it is said, will give only two
o of milk per day, the cross-bred amimal gives as much as
i or eight seers per day. A pure Bhutia cow is reported to
v only four seers of milk per day, while the cross-bred gives six
or-
Pure hred Patna bulls are given out by the Department in the
ohssil. but the chief difficulty is to get the people to feed the
1ls propcrly after they are sent out.

The Government of Bengal have established a cattle-hreeding
mi at Rangpur {(which is on the borders of Assam) where experi-
ents have been undertaken to determine whether the improvement
' the local breeds is to be by vigid selection of indigenous cattle
¢ crossing with exotic breeds, such as Montgomery, and as the
oblems m Assam are somewhat analogous to those in Bengal,
recent Resolution of the Local Administration states that it is
roposed to wait and see the issue of the experiment there before
sing in for any scheme of large cattle-breeding farms. In the
eantime animals from the Rangpur farm will be obtained by the
lepartment for employment as sives in the province.

The practice of growing fodder crops for cattle is practically
on-existent at present in Assam. This is mainly due to the fact
nt, with the exception of a few thickly populated districts where
I the land not taken up for rice is flooded, Assam is hetter off for
razing than many other provinces. In the more densely populated
ortions of the province, however, the provision of grazing for
attle already presents a serious problem, and the difficulty is
1owing year by year. Accordingly steps have been taken by the
el Administration to set apart lands for grazing and protect
hem from encroachment. These grazing reserves are of four main
]ﬂRS(\;x t—

(1) Village grazing grounds in which agriculturists’ cattle
graze free of charge;

{2) grazing grounds in more remote localities, where profes-
sional graziers may keep large herds, paying the pres-
cribed fees ;
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(3) grazing grounds in the vieinity of small towns, wl,
cattle kept for the supply of milk to the towns pay,
reduced scale of fees; and

(4) village forests in which grazing may be allowed in accgy
ance with the rules for the management of the forey

The quality of the cattle fornd in any tract does not depy;
merely on the abundance or otherwise of grazing, but on cligy
and s.everal other equally important factors, and it is clemj the
wltimately the rvot in Assam will have to take to growing fodder clo
Most parts of Assam are too wet for jowar (4. Sorghum), and wyi.
suitable substitute is found or means devised of storing grass in 1
form of hay or ensilage, the cattle will have to depend very largy
on pasture. In the opinion of the local authorities sufficient ary
therefore, must, wherever possible, be kept as grazing groun
Up to now over 130,000 acres have been reserved for the purpe
in the Assam Valley, and over 20,000 acres in the Surma Vally
This will not go far towards the support of some four il
head of cattle, but in the more populated parts where such grou
are needed, it is already difficult to get suitable land,

With the growing demand for milk and other dairy produw
and the consequent vise in their prices, the benefits of selectin
breeding and proper feeding of cattle, the necessity of introduy
suitable fodder crops, and of devising means for preserving grass ai
other fodder, should be impressed on the people. It is hoped the
the Agricultural, Veterinary, and (o-operative Departments, workig
together, will be able to effect a marked improvement on the Presen
state of things.

¥

Bulletin of the Imperial Institute, London, January-March 1918~
This issue contains a very important article of 40 pages u
" The Material Resources of Burma = by Rir Harvey Adams
K.CSIL, lately Lieutenant-Governor of Burma. With a fertilesol
a rainfall that has never heen known to fail, abundant fisher
magnificent forests, and rich but hitherto almost unexplored minet
wealth, Burma might be expected to offer a promising field fo.r
commercial enterprise.  Yet, with the exception of rice, teak, mt
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pueal oil, 1ts produets have not to a great extent attracted British
]”' .. The chief reasons for this failure are dearness of lahour
o em-iency in means of transport. With an area three times ax
ruv % Bengal, Burma has only about a fourth of the population of
h(| nrovinee ; consequently the wages of lahour are twice ag high
E“l india itself. The population of Burma is rapidly expanding
})]i hy natural increase and immigration. It would expand still
cter. savs Sir Harvey Adamson, if the second great deterrent to
Le infux of capital were removed, and Burma were equipped with
ﬂeque railways and roads. To serve an arca nearly twice the
ize of the United Kingdom, Burma has only 1,598 miles of railway,
Eh“ length of metalled roads in the whole provinee is put down on
Eaper ax 2,100 miles ; but most of these roads are not worthy of the
poe.  Outside towns and their environs there are few roads that
fe fit for other than bullock-cart traffic, and very few miles where
;otor traffic is possible. The provincial contract given to Burma
§ 1907 was quite inadequate for the equipment of the province with
eeessary public works, and though the contract has since heen
ugmented by the sum of 15 lakhs of rupees (£100,000) a year,
ir Harvey Adamson considers it still insufficient to meet the
wuirements of the province within a reasonable time. He gives
uticulars of the crops, agricultural stock. fisheries, forest products
ad ninerals, all leading to the conelusion that Burma is a land of
el resonrces and great potentialities. There can be no doubt that
wital judiciously expended, whether by Government in improving
mmunications and developing natural resources, ov by private
tterprise in exploitation, would he profitably emploved. .\ hand-
me return has been obtained from the capital already expended
lreveuue-producing public works, Sir Harvev Adamson asserts
wt there is no truth in the opinion often expressed that
overnment is adverse to private enterprise. 1In the interest of the
X-payer Government is bound to reserve for itself a faiv share of
¢ profits earned from the exploitation of the products of the
ntry, Within this limit it welcomes and is ready to give priority
b private enterprise. Unfortunately applicants for concessions

We 100 sften been adventurers who desire to take much and give
13
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nothing in return, and who possess neither expert knowledye
sufficient capital to utilize the products which they wish to ey
Such applications, Sir Harvey Adamson points out, must be rejrct,
but where bona fide applications for concessions are made by expg
or capitalists, the Government of Burma is always ready to weleq
them, and never turns them down without reasonable cause.
Among other articles in the Bulletin is one on natural Iy
stufis. The scarcity of synthetic dyes since the interruptio,
commercial Telations with (Germany has led to a search for
natural dye-stuffs and for new sources of supply of the better-ku
materials, Many samples of such produets have been receive]
the Tmperial Institute, and the results of thelr examination are i
in the Bulletin. The chief developments during the war have le
however, in the inereased production of natural indigo in India g
Java, and fustic in the West Indies. These two dyes are mud:
demand for the blue and khaki cloths required for naval and milit
uniforms.  With regard to the future of natural indigo, it is Dol
out in the Bulletin that the present demand will no doubt contiy
during the war ; hut the manufacture of synthetic indigo has le
started in the United Kingdom, the United States, France, Switz:
land and other countries, and after the war the natural prods
may have to contend with even severer competition than in the y



Gorrespondence,

IMPROVEMENTS IN THE QUALITY OF UNITED
STATES COTTON,

THE EDITOR,

The Agricultural Jowrnal of India.

T have just received the April issue (vol. XTI, pt. II) of the
pumal. I was recently talking with Mr. Erwin W. Thompson,
£ the United States Commercial Department, hest known for his
wst excellent reports on vegetable oils and oilseeds. He gave me
y wnderstand that, speaking generally, improvements in the quality
f United States cotton had hitherto practically always centred
§u11d some particular large estate, the owner of which was able to
bow a large quantity of his particular selection and was also in
kch a financial position as to be able to sell his produce on a wider
éarkor than the local one usually provided. Among the smaller
bowers who sell locally, similar results had not generally been
Btuined and there had been a slight deterioration in such crops.
?;Pomsul of Mr. Roberts’ article in the Journal referred to seems
Pemolorate this opinion, but Mr., Roberts does not so far appear
§ state it categorically as a result of his tour of inspection. Tt
?“M beof interest if he could or could not corroborate this opinion,
Bone oing of great importance to India is a knowledge of any
thads adopted elsewhere, whereby improvements in the quality

( 195 )
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of cotton have been effected and maintained among a large 1y
of small holders and growers.

Yours faithfully,
Loxpox : D. T. CHADWICK,
5th July, 1918. Indian Trade Commissioner,

(Enclosure.)

DEAR Mg, CHADWICK,
* % ® * * %

Mr. Roberts says (page 278) : ““ The chief reason for Mr, (ol
success is that he is a buyer of fine cotton and is able to give piy
value for good staple.” T happen to know Mr. Coker and his w
and [ think the “chief veason ™ is quite exactly stated. [
certainty that a cotton grower will get pay for his cotton in proper
to its excellence is undoubtedly of more importance in the ulting
improvement of American cotton than any other one factor:
exeepting sclentific breeding. I say “ not excepting ” becans
a matter of fact in the above circumstances scientific hreed
would not permit itself to be excluded ; it would naturally foll
Conversely, scientific breeding cannot succeed commercially wl
the grower can see some financial advantage ; he takes no inte
in the means, he wants to see the end.

The American producer usually sells his cotton in small vilk
to cotton buyers who are paid salaries or commissions by dealen
large cities. Often there is a community of interests among th
small buyers or at least a tacit understanding for buying the plant
cotton at the lowest possible prices. If one small grower bring
market a few bales of a most superior cotton he cannot obtainm
for it than his neighbour who has an inferior grade, for the vib
price is usually based on an average for the district. Asa wtl
consequence the small grower cannot afford to give the timet
attention to quality, he works for quantity.

A large cotton plantation, say 50,000 to 60,000 acres.
aﬂ'ord. to employ competent men to work for both quelity?
quantity. Proper machinery could be provided for cleaing’



CORRESPONDENCE ' 197

o img good sound planting seed. Prevention of outside
1, 1ization would be more easy because of the large area under
v, The cotton seed produced could be worked in an oil mill
Jonong to the plantation. And, finally, the amount of cotton
il od would be large enough to justify selling on its merits in the
rge inarkets where there is world competition. The greater prices

i ohtained would give a commercial impetus to cotton betterment,

pt v the plantation itself, but by force of example, in the country

b large.
% * * * * *
Yours sincerely,
Luxpox, Trwin W. Tuospsox,

American Comnercial Attache,

Copenhugen.

MR. ROBERTY REPLY.
o THE KDITOR,

The Agricultural Journal of India.

With reference to Mr. Chadwick’s letter of 5th July, a copy
t which vou have kindly sent me, I beg to note that [ can
pufin Mr. Thompson’s opinion quoted by the Indian Trade
onintissioner.  The most marked example of wide improvement
came aeross, was in the County of Hartsville, 8. Carolina. The
Iprovement there was brought about by the work of the Pedigree
bed Coinpany 1in by Mr. Coker, who is an influential man there.
e hus heen supplying improved strains now for over 12 years and
s clanged the character of the cotton of the whole county, of
hich 93 per cent. now produces cotton of 11" to 13" staple as
buiparid to barely 1" previously. Mr. Coker has been able to do
15 ux te has been a buyer also, with an interest in produetion of a
petics staple, Tn the ordinary local markets a superior staple
Tely <ts o premiunm and hence progress has been spasmodic.
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The two essential conditions for success with small holder.
(1) supply of seed from one source, which is continy
improving ; and
(2) organization of marketing to secure full value i
improved cottons from the start or as carly as . Jssi‘l:j
after its introduction.

The Punjab policy is based on this. 1n Egypt, they are
supplying seed on a wholesale scale as in the Punjal
markets are fairly well organized, but seed given oub 1s best g
from estates and factories and not of any pedigree or definite m'ﬁ

With cotton where seed has to be purchased from outsid; -
any case, therels no difliculty in maintaining the standard. 1
cost of seed per acre being so small, helps to make this easier,

Yours faithfully,
LyALLPUR : W. RoBerTs,

5th October, 1918. Professor of Agreculture.
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Annual Report on the Progress of Agriculture in India.
Proceedings of the Board of Agriculture in India
Proceedings of Sactional Meetings of the Board of Agricoltare,
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