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IT was not many years ago that Japan was 
looked upon as an uncivilized nation, and her re- 
markable development during the past tmo decades 
has been a subject of astonishment to the civil-
ized world. I t  speaks well for the natnral intel- 
ligence of her people that she has profited so 11 ell 
by the experiences of foreign civili~ation. and 
much can be expected in her future progress. 
Many conditions productive of evil in civjlizatioi~ 
have not yet found a place in her affairs, and in 
some respects the lower classes inay be con-
sidered as occupying a higher plane than those of 
n l o ~e favort d Europt3an co~tatries. 

A recent papf,rl by Prof. %I.Fesca, with tlie as- 
sistance of Mr. N.Tsnneto, presents one of the full- 
est accounts of the aqricultural condition., and in- 
dustries of this people that have so far appearerl, 
flonl which wc give an abstract of the inore in- 
terestiug portions. 

Many i~npoitant factors aflecling the agriculture 
of Japan, as would naturally he suppo~ed, ha le  
yet recei~ed cornparativelg little attention, al- 

ployment for its improvement or cultivation. 
Statistics, so far  as they are available, however, 
show that lease systems, wherein coinpensation is 
derived either by dir ision of crops or from money 
payments, predominate over independent tenures 
of land in Japan. I n  the dryer lands money-rent 
is usually paid, varying in ainounts for the differ- 
ent crops raised. For rice-land the so-called 'half-
crop' system is the rnore common one, though in 
reality a far larger proporlion of the gross har- 
vest returns is paid. Four-fifths of the crop go to 
the owner of the land ; and, from the one-fifth 
remaining, all the costs of fertilizing and harrest- 
ing must be obtained, and which not seldom con- 
sunie its substance. The remedy for these evils 
will only be found in the legal control of the lease 
systems, and illore especially by a change in the 
sgsttln of taxation, which mill relieve the land 
frorn the severe bnrdens now imposed upon it, 
and thus bring about more favorable systems of 
credit, admitting of thc! more extensive use of 
capital. At present the lessee of small farms 
derives only a very meagre income. 

Anether important factor which exerts a most 
depiessing influence upon Japanese agriculture, is 
the difficulty and cost of transportation. The 
lack of water-ways, railn ays, and good roads in 
Japan is very sensibly felt. The paclr-horse is the though the results so far attained are s ~ ~ r p r ~ s i n g  

when we take lnto consicleration the rapidity with 
which tbtly h a \ e  been pr~cluced. Especially is 
there need of a inore scientific stucly of tlte rli- 
mate and meteorological conditions. Most of ihe 
n~cteorological stations hitherto fountled are along 
the seacoast, with but very few in the interior. 

One of the chief' l~inderances to the dex clop- 
ment of Japanese agriculture has been the bur- 
densome systenl of taxation, which is levied almost 
exclnsirc~lg npon real estate, and which prevents 
the nse of capital to any great extc~rt. The higll 
rate of interest, of which fifteen per cent is con- 
sidered moderate, for money loaned Lipon real 
estate, almost prohibits its use. In  those districts 
where agriculture has reached its chief develop-
ment, it has been due alrl~ost wholly to unaided 
manual labor. 

Agriculture can only reach its highest derelop- 
nlent wlien the producer owns the land, and 
especially when capital is unrestricted in  its em- 

Die lar~du~irthschaftlichen verhaltnisse cle? Kn i -po -
v inz  i r ~  heziehu?zg r u  clenen cles japanischei~ yeichs, Mit- 
theilungen der trgronolili.$cheu abtheilung der kaise~l ich  
jupanischen geologischen reichsanstalt, April, 1886. 

means upon whicEl the chief reliance is placed for 
carrying ; and upon the best roads the burden of 
three hundred and thirty pounds costs ten sen' 
per ri, while upon bad roads the cost nlay be 
quadrupled. This high cost of transportation in- 
fluences in a xery great degree the sale of farm 
produce. Rice conlinands the highest price 
anlong the grains, in Tokio the past year selling 
for one dollar per hundredweight. The cost of its 
transportation for twenty wiles anlounts to as 
n ~ n c has its price. When this is compared with 
the cost of the transportation of wheat by rail- 
roads in America, some appreciation of the irn- 
nlense disadvantage under which Japan labors 
will be apparent. For this reason the regions of 
the coast are far inore preferred for agriculture 
than the inland, eTe1.S possible portion being 
utilized, while in the interior often large tracts of 
good land are left untilled. 

Thus it  will be seen that one of the chief de-
mands of Japan is for better and cheaper means 

1 100 sen = 1 yen, about 86 cents ;1.9 ri = 1 geographical 
mile. The Japanese terms ere mostly reduced to their 
English eq~~ivalents.  



of transportation. Railroads, so far, have done 
little towards remedying the evil, and will not un- 
less tariffs are sufficiently lessened to admit of 
more extended commerce. The distance between 
Tokio and Kofu is about sixty-four miles, one half 
of which is easily, the other with difficulty, pass- 
able. Tlle cost of transportation by horses is 
nine yen per load (over two dollars per hundred- 
weight). The following market-prices at  Tokio, 
of a few of the more important productions, will 
show tlle extent to which the cost of transporta-
tion affects tlle price :-

Tobacco (medium quality). ................ $16.50 I 1R.5$ 

Cotton (medium quality). .................. 13 00 10.0% 

Cotton (raw). ............................ 8:20 ' 26 3% 

Silk-worm cocoons .......................... 60.03 1.9% 

Silk-stuffs.................................. 333.00 0:6$ 


~ ---- -~ -- -
~ -

Tlle great cost of transportation of raw or bulky 
articles has caused certain industries, as silk cul- 
ture and weaving, where the manufactured ina- 
terial is of light weight and easily transportable, 
to be extensively prosecuted in the interior, espe- 
cially by tlle moinen, ancl such industries are thus 
properly classed as agricultural. 

Japanese statistics of agricultural productions 
are necessarily imperfect, but they are sufficient to 
afford a tolerably good idea of tlle iesourccs of the 
kingdom, or a t  least of some portions of it. The 
area of the entire kingdom, as at  present consti- 
tuted, colnprises 24,294 square r i  (87,701 square 
miles), or 13,054,019 cho (27,082,346 acres). The 
following table will show the proportions of tilled, 
tillable, and other lands, together with the prices 
for the same :-

Rice-land.. .................. 6 GO5 627 . 2'3.80 $1!41.00 

Other tilled land.. .......... 4'681'137 lfl.80 5i.35 

Forest-land.. ................ 13~601:4.27 411.35 1.313 

Tillable (uncultivated land) 1,8110,160 6.85 1.00 
Building -ground (villages 

and cities) ................. 871 330 - 500.~0 

Salt-yards................... 15:910 - 120.00 
ppp-pp.------ . .-~ -

The unoccupied tillable lands are covered with 
scant vegetation, which serves for pasturage for 
stoclr, thougli little used : doubtless the figures 
given are too small, and should be increased at  
the expense of those for forest-land. The salt 
fields or yards (salzgarte~z)are the only sources of 
salt in  Japan, and are for the evaljoration of sea-
water. Roclr-salt and salt-wells have not, so far, 
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heen discovered in the kingdom. Salt, it may be 
mentioned, furnishes a good example of the varia- 
tion in the cost of tmnsportation, as in some parts 
it  conlmands nearly thirty times what it  does in 
others. Tlle rice-land, it will be seen, comprises 
nearly one-fourth of tlle entire superficial area, 
and comnlands more than three times the price of 
other tilled land. 

Tlle price of really valuable land can in no wise 
be considered as low, as compared with that of the 
agricultural lands in Germany. Tlle price of rice- 
land is a t  least one-half greater, and, of tlle other 
grain-lantls, about half as great. 

The number of those engaged in agricultural 
industries throughout the lringdom, from the re- 
turns that are available, is as follows : males, 
8,237,682 ; females, 7,398,431 ; total, 15,636,113. 
Tlie entire population of the lringdom was nearly 
thirty-seven illillion ; and for such a distincti~ely 
agricultural nation as Japan, the proportion de-
voted to agriculture appears small. This dispro- 
portion may in part be attributed to the great 
number of official.;, and petty shops and pedlers, 
-occul>ations which draw from tlle lower classes, 
by reason of the less labor required, and the com- 
pa~atively less onerous taxation imposed upon 
them, than is the case in the agricultulal pur- 
suits ; and in part to the fact that those partially 
engaged ill other pursuits are often not counted 
as agriculturalists. There are only about three- 
fifths of a n  acre of tilled land to each individual 
in the entire population, or less than three acres 
to the average family. 

I t  will not be without interest to make some 
mention of tlle foods used by the people. Tlle 
Japanese are almost exclusively vegetarians, -a 
fact that is to be deplored, from Ibe detrimental 
inlluencc it has upon the raising of live-stoclc. 
On the coast, fish and other sea-foods are used 
in considerable quantities ; but at  a distance, from 
the ever-recurring element of transportation cost, 
these foods form only an imrrlaterial proportion 
of the alimentation. Rice is the chief comestible, 
except in  such lligher regions where it cannot he 
raised, and wheie tlle cost of in~portation virtu- 
ally prohibits its use. Tlle percentages of the 
differpnt foods consumed are as folloxvs :-

Rice.. ........................................... .i3.00 

Barley andwheat .............................. .27.00 

Yillet and other grain.. ......................... . I3 90 

Sweet-potatoes and garden-vegetables.. ........ 6 00 

Fruit ............................................ 0 0Fj 

Algae ............................................. 0.05 


Farm-laborers are paid throughout the king-
dom, on an average, in summer, 18 cents per day 
for the best men, and 13.3 for the best wornen ; 
for a poorer class of men the cornpensation is 



12.5 cents, and of momen 8 cents : in winter 
they are paid 14.5 and 9.1, and 9.8 and 5.5 cents 
respectively. This is in addition to board. The 
highest price paid in any province is, in summer, 
27 cents for men, and 20 cents for women. The 
average price per year is $30.50 ; the maximrum, 
$74; the minimum, $13.70 ; in  Tokio, $31.40. 
Talring all things into consideration, in corn-
parison with the sunls paid for similar labor in 
Gernlany, farm-labor is decidedly dearer in Japan. 

These high wages nlay be taken as an expression 
of a more uniform distributioii of property than 
obtains in the European countries, and speak in 
favor, rather than against, the social conditions of 
the kingdom. There does not prevail that sharp 
contrast between llixurious wealth and hungering 
niisery ; and as a result, class hatreds, with all 
their attendant etils, are foreign to Japan. 
however, are much higher at present than they 
were even a few years ago. In  sonie provinces 
during the last twenty years they have increased 
seven or eight fold. 

It  will be of interest to give the actual produc- 
tion of the staple products of the kingdom for 
1882, as nearly as can be obtained froin statistics. 

Entire product too .  P e r  acre.  

j .~ 

Rice (meedow e n d  up-
lend) ................I 162,269,090 bush. 25.25 bush. 


Yerley.. ................ 53,933,050 " %2.50 :: 

Wheat ................./ 12.782,YHO " 14.1 

Beans.................. 11,027,819 " 11.9 $ '  


Millet ................I 14,981.87-I " 

Sorghum .............. 307,784 :: 

Buckwheat ............ R,45R.G39 

Potatoes .......... ....I 74,117,611 I!?. 

Sweet.potatoes ........ 2.1.50,975,313


.-- ~. 

I t  is necessary to observe, in explanation of 
these figures (a calculation of which will show a n  
apparently greater number of acres than are ac- 
tudly under cultivation), tliat in  nlany cases two 
or even more crops are obtained annually from 
tlie same field. 

The entire value of these crops reached, accord- 
ing to the statistics of 1882, the sum of 158,884,113 
yen ($123,462,655). This gives a gross sun1 of 
$18.44 per acre, and less than $8 for each individual 
engaged in agricultural pursuits. In comparing 
these figures with those of the averages of the 
eight older Prussian provinces, between tlie years 
1859 and 1864 they are found to be more than one- 
third less. The net results, however, of the re-
turns, per capita, are considerably less ; scarcely, 
in favorable cases, reaching $3.50. They do not, 
however, indicate the true condition of affairs. A 
laboring man requires for annual consumption, 
about five bushels of rice, and the average for 
man and woman nlay be placed a t  four bushels. 
As the cost of this quantity is over four dollars 

(4.5yen per kokuz1.8 hectolitres), the people would 
be reduced to a lnuch cheaper way of living, 
which is not the case. The exports and imports 
are comparatively trivial, and will nearly balance 
each other. 

&lore t,lian one-eighth of all the rice grown is 
consulned in the lrocluction of sake, the alcoholic 
driulr universally used in Japan, leaving, on an 
average, about 3.6 bushels as the anni~al  amount 
per capita. Adding to rice other productions, 
it is Pound that 5.7 bushels of grain represent the 
quantity annually consu~ned by each individual of 
the population, to which should also be added 
about 60 pounds of potatoes. 

lluring the twelve years between 1868 and 1879 
tile entJirc export of rice a~nounted to a little over 
seven rr~illion bushels, with the imports a little 
nlore than twice that qnantity. Of the other 
produce, figures cannot be given. I t  will thus be 
seen that the annual production of food-stuffs 
suffices for tlle entire population, although it is 
true the quota is by no means equally distributed 
throughout tlle population. The better-situated 
half takes the lion's share, to the deprivation of 
the lower class. 

Statistics of the cultivation of rice suficiently 
trustworthy to entitle them to our acceptance, 
reach back for nearly a thousand years, and show 
that there has been a steady decrease in the yield 
per acre. Thus in the period between 923 and 930 
the area devoted to its culture amounted to 
2,558,390 acres, with a yield of 95,924,326 bushels ; 
while in 1868, with an arca of 6,559,192 acres, the 
yielcl was only 157,153,500 bushels. Thus, while 
the entire area devoted to the crop has doubled, 
the crop itself has only increased about one-half. 
Ulldoubtedly a part of this is due to the added 
lands being less adapted to rice-cultivation. 

The agriculture of Japan has progreseed in its 
peculiar way without reference to stoclr-raising. 
For a very long period religious prejudices have 
not favored the use of flesh as a food, although it  
has not been strictly forbidden. There has been 
no demand for this food, and domestic animals 
were looked upon only as beasts of burden and 
sources of fertilieiug-material. This exclasion of 
stoclr-raising has markedly inflnenced the exten-
sion of strictly agricultural industries. I n  the 
vicinity of the coasts the sn~sllest portions of suita- 
ble land are cultivated, while at  a distance the 
extent of untilled land becomes much greater. I n  
thickly populated regions fertilizing-material, es- 
pecially that from human sources, -the chief ones 
in Japan, -exists in much greater abundance, as 
also sucli material as fish-guano, seaweed, etc., 
furnished by the sea ; but these cannot be made 
use of a t  any distance from the coast, for, under 



the existing unfavorable conditions, they do not 
admit of being transported. In the regions 
remote from the coast and the more thickly 
settled districts, various sul~stances, sucl~ as wood- 
ashes, the residue from grape&, cottonseed, beans, 
etc., are used for fertilizingnlaterial ; but the ex- 
tent to which they can be employed is very limited, 
and for this reason some better source of compost- 
material is highly desirable for the further develop- 
ment of inland agriculture. The necessity of the 
introduction of stock-raising has been recognized 
in Japan, although its true value has hitherto not 
been rightly appreciated. 

About eighteen years ago, Japan suddenly ex- 
changed its mediaeval condition for one very 
different ; and this niust 1~e talien into considera- 
tion in judging of the present state of affairs in 
that country, since, under such circumstances, one 
cannot wonder that errors hare been committed, 
but, rather, that the results already reached have 
been so remarkable. Already a network of tele- 
graph-wires covers the entire land, and railroads 
are increasing from year to year ; and in the laws 
of the country undoubted improvements llaxe 
been brought about. I n  the civilized countries of 
Europe the development of the modern conditioil 
from the mediaeval one was gradual ; but in Japan 
this development has been not only more iapid, 
but also in niany respects peculiar. Not only has 
it made use of many counsellors and teachers 
from other countries, but it has sent out a very 
considerable number of its own students to other 
lands, who have brought hack many of the modern 
inventions and disco\eries of civilized life. Such 
a process of development has been in many re-
spects of great advantage to Japan, although not 
wholly without its elements of danger. They can 
avail themselves of the multitudinous results of 
civilization which have been slowly and labori- 
ously acquired in European states in the many 
centuries, and at  the same time avoid the ~ n a n y  
errors taught by painful experience, though it 
must be borne in mind that the old niediae\7al con- 
ditions are not yet entirely done away with. 

These conditions must be taken into account in 
treating of the development of live-stoclr indus- 
tries in Japan. In  the civilized nations of Europe, 
it  is well known, that, until recently, live-stock 
was looked upon as a necessary evil, useful only 
as machines for the production of fertilizing-
material. Circumstances were deemed fortunate 
when the income derived from the stock was 
sufficient to pay expenses, and thus furnish 
manure free of cost. In  England scarcely a 
hundred years have elapsed since stock-raising has 
attained an independent position as a profitable 
industry, and in Germany its importance was not 

appreciated till a much later period. While in 
many other ag~icultural and technical matters 
Japan's progress has heen more rapid tllan was the 
case i11 Europe, the difficulties which stock-raising 
encounter are greater, rather than less, than were 
the European ones in past centuries. 

In the live-stocli industries of Japan the horse 
and the ox are the only animals which hare at-
tained any degree of importanct,. Sheep do not 
thrive in the moist climate, and attempt4 have 
shown the uselessness of endeavoring to introduce 
this branch of stock-raicing. But little atlention 
is paid to hog-raising, a l t h o ~ l ~ h  circumstances 
would seem to indicate its profitableness, and the 
opportunene~s of its inception on a more extended 
scale. 

Tlle nulnber of cattle in Japan is not only ab- 
solutely, but alho relati\ely in proportiL)n to the 
population, very small. In  1879 there were but 
4.1 horses and 2.9 oxen or cows to every hundred 
inhabitants. -a  number, for the latter, remarkably 
small. In the same year there was less than one 
head of cattle slaughtered for every thousat~d in- 
habitants for food, the consurnp:ion varyung in 
the different provinces from fixe and a half per 
thousand to less than one per hundred thousand. 
E \en  in the large province of h!Iusashi, in which 
the large flesh-consuming cities of Tokio and 
Yoliohama lie, the consum1)tion amounted to only 
3.1 per thousand inhabitant^. 

I t  has been often asseited that the consumption 
of flesh in Japan is steadily increasing. Of the 
1,075,530 head of cattle in Japan in 1877, 33,959 
were slaughterecl ; in 1883 there were 1.159,730, of 
\vhich 36,288 were slaughbered, --in both cases 
bearing the bame percentage, 3.1, to the entire 
number. This percentage is very small, and it  is 
seen that :) large proportior1 of the stock must 11Te 
to be T ery old, and die natuial deaths. 

Milk and butter, a5 mill be understood, are un-
salable in  the inteiior, and non-transportable, and 
cheese and condensed-tn~lk manufact~~ringrequires 
more capital than i.i disposable in Japan. Further, 
the entire population has for butter and cheese a 
decided dislike, which is not wholly ox ercome even 
by those who have become accustomed to Eu- 
ropean diet. 

Attempts have been made to impro\e theindus- 
try by the importation of foreign cattle ; but t h ~ s  
has been done without a proper study of the 
adaptability of d~fferent breeds to the peculiar 
climate and mountainous topography of the coun- 
try, and tl~eresult has not been wholly satisfactory. 
Instead of introducing stock f r o ~ n  the l~ighlancls 
of Scotland, Wales, or, better, from the mountain 
valleys of South Germany and Switzerland, Short- 
horn, Devon, and Hereford stock has been im- 



ported. There were imported, largely from 
America, in 1877,498 head; in 1882,1,430. Another 
obstacle which stock-raibing must encounter is the 
difficulty in the way of pasturage. The scant 
herbage is unfitted for blooded itock, and the 
raising of grasses or grain will be unprofitable. 
In  the inland regions the farmers of small means 
often keep a horse or a cow, not for work, hut 
solely for the manure derited from it. It shows 
strikingly the laclr of capital everywhere so 
prevalent. When a farmer finds an ox or a cow 
too costly, he buys a superannuated ur hroken-
down pack-horse that can hardly stand, feeds it, 
and carefully collects the manure. 

Notwilhstanding all the obstacles. the in~porta- 
tion and improvement of cattle in Japan, the 
author belieres, should certainly not be abandoned. 
By a proper study of natural conditions, stock- 
raising may do much toward bettering the cir- 
cuinstances of the Japanese people. 

A BOOK-JIANUFACTORY I N  ANCIENT' 
ROME. 

INthe Illustrirtes schweizerischcfi u~ztcrlinltzc~zys- 
blutt fiir stenogruphen, the Publishers' ~oeehly fiiids 
an interesting account of the prodnction of boolis 
in ancient Rome. I t  is stated therein, that, not- 
~vithstanding the Roinans had no printing-presses, 
books were at  that time produced much more 
quickly and in larger numbers tllan most modern 
worlcs. Paper was used which was almost wox en 
out of the fibre of the Egyptian papyrux, which 
grows to a height of ten feet, and which has given 
its name to paper. A Ronlan resicling in Egypt 
assures us that the yield of his paper-lnanufac- 
tory would be suaicient to support an arniy, and 
whole shiploads of paper mere sent from Egypt 
to Rome. Before books of any description were 
rep>roducecl in large numbers, they were read 
mostly either in ],ri\ate circles or pulr~licly, so 
that the author could adopt suggestions for the 
iniprovenlent of his work. Wealthy Ron~ans used 
to own a large number oP slares for all kinds of 
services, which rendered labor cheap, as they cost 
nothing in many cases, and had only to be sup- 
ported. They were mostly prisoners of war, the 
pick of nations, and often more cultivated (espe- 
cially tlir Greeks) than their masters. They were 
consequently also enlployed in the education of 
Roman boys. The works of a~xthors mere dictated 
to a number of slaves, women also being enl1)loyed 
for that purpose. Even among freemen and 
liberated slaves the desire to obtain en~l~loyinent 
became so great, that hundreds of willing liancls 
could be had for writing books at  a ~ e r y  low rate 
of wages. The instruction imparted in the work- 

shops of Roman publishers necessitated a regular 
course of training, which was to teach the ap- 
prentices a n  easy and elegant handwriting. If a 
publisher had a t  his disposal, say, a hundred writ- 
ers, and reckoning the morliing-day a t  ten hours, 
a docunlent which took an hour to write would 
be multiplied in the course of a day to a thousand 
copies. The writers became in time expert to 
such a degree that they combinecl quickness with 
elegance. It must also be added that in  cases 
where speed was the first consideration, the use of 
stenographic contractions became general, and 
we possess illustrations of their employment in 
the old manuscripts still in existence. M'e are 
also intormed that 110th readers and copyisls mere 
instr~~ctedand trained, the former in the solution, 
the latter in the application, of contractions. 
Their object was to copy works as cp~iclrly as 
possible, the use of full words being only resorted 
to For the best worlis. The above brief account 
demonstrates the fact that the Ronians made 
the nearest approach to the invention of print-
ing, although they never attained to it. The 
movable staiups of iron or other metals used l)y 
the Ronians for nlarlring earthenware vessels or 
other utensils also prove this. But the art of 
rapid writing, which was perfected by them to an 
unusual degree, counteracted a further delelop- 
ment, while the number of slaves and other 
willing hands at  disposal, by which means the 
most astonishing results were obtained, operated 
in the same direction. 

1'HE HEATIAJG-PO WER OF GAS. 

TI^ introduction of the gas-engine and the 
increased use of ordinary illuminating-gas for 
domestic heating-purposes, renders its calorific 
properties of far more importance than they were 
a few years ago, says Engi?zeeri?zg. The experi-
ments made on tliis subject do not appear to have 
been very exliaustive, and, if we may judge by 
those 15-e are about to quote, have not always been 
carried out with due care, 31. A i d  Witz, whose 
researches in connection with the gas-engine are 
well known, has lately made some experinlents in 
order to determine with greater accuracy the heat- 
ing-power in ordinary French illuminating-gas. 
His apparatus was co~llposed of an explosion-
cylinder of nicliel-plated steel 2.36 inches internal 
dianletcr and 3.54 inches high. The thickness of 
the metal was .O79 of a n  inch. The top and bot- 
tom covers were tightly screwed on, rendering 
the chamber air-tight. Through the top cover a 
wire passed, and on the bottom was a valve for 
filling or emptying the receptacle. This cylinder 
was contained in a vessel 4 inches in diameter and 


