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dale, with disinfectants in them; but a week after send­
ing in his report, seeillg a paper by Dr. Haviland on 
th~B very subject, in which he spoke of what' appeared 
to be the marvellous result on the health of Halifax 
from the adoption of the Goux 8y~tem-alld \le KI1OU1,i 
recommend' anyone interested in tile qnestion to rend 
thiil paper-he determined to J.:>ok further into it. He 
next saw a report hy the Gou);: OOllljlttllj', in which the 
opinioll!,; of Heveru,l medica.l llIell were brought fOl"wflnl, 
givillg theil' experience in favor of the GauK c1osetg, 
especially at A Jdcl"shut, and he, t.llerefore, <letel'miuNl 
to inflpect it for himself. It WIl;; stated in the report 
ihat tlHlre was then a heap of malillre of aoout 40 tOWI 

gi ving otf 110 sllwil at :dl, ana lie, therrfore, accolU­
panic'd by the Inspector of Nlli,~r..lle() ,~ and a large builder 
ill the tOWII, went over to cXaluilic into it. The In­
spector of N ui,mnces rather laughed n,t. the idea of tho 
pail-sy,;tem, and the builder waq opposed to it, becRUl;e 
he tltllUght he Illight prohahly !Jal'e the contract to drain 
the t OIVII. They went all round the pInee, anrl visitod 
nearly every closd in the north camp, and t.1lOugll it 
Wall a very wet day in November, thry did not find 
what coulll be called a \lasty flincH in anyone, M\(l, in 
the great llll~i()l'ity, if they had been taken in blindfold, 
they wonhl never have thought that they ",'ero in a 
place of tlle kiud at alL l'h()~e who accompanied him 
,vere of the same opillion, and the lmilr\er entirely gave 
up his oppositioll, and had adopt.cd Olle of theBe 
closets in his own workRhop, an!l COIl soled himself with 
the idea that instead of ge\iti1ig £50() out of the drain­
age he might get £200 out of the Goux c1usets. When 
at Aldershot be Mked an old soldier~ whom he saw 
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c"ming out of one of tllese places, if there was ever- any 
smell in the summer, und he replied that there was some­
times a little, but not half so mueb l\.S·ill ' them stinking 
water-closets in the s[lUlh camp.' He was not satisfied 
wit,h this, Lut went to Halstead, ill Es»ex, a sm!tll tOWI~ 
where there Imd been an illjl1llction against turning 
Hewage into the river, and which had adopted the 
OUUK clv;,ets. He was informed by the Surveyor that 
there were 170 at work, aIHl that there were no 
complaints whatever. Siuce then he llad received a 
letter from the M<xlical Ufficcr of Health giving the 
same testimony, thl/ugh he said he liked the water­
closets bost, lcca.usc thcy were lcss trouLle. He was 
infol'lDCd that tho tubs were lined with a mixture of 
horse-droppings collcL:ted fmm tIle streets and /:lifted 
ashes, anu he i!lUnd the plaCCfl where this was prepared 
smelt much like a stal>le, 1mb lJothing more. He weut 
iuto alJout 50 of the closets, some llew and some old, 
and in ouly olle 01' two imtltlJcus was there anythiug 
like a smell, and tlJat was where the tubs had beeu 
allowed to overflow, They were collected about once or 
twice a week by wen in a waggoD; uo annoyance was 
caused." . 
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CHAPTER XIII. 

"Now tlIero was beneath tbe Altar of Solomon's Temple a certain 
cave, wherehy the filth and unoleauness werc carried down into the 
valley of Kedron, and the g:mlcnerR paid 80 much money as would pur­
chase 110 treRpllS~ offering for fertilizing their garderu therewith."­
ill i31tlla. Jewis!1 li'"d Iti01l. 

Having considered the mode ()f collection and house~ 
to-hou~e removal of lIightsoil, w'o havc now to COli sider 
how it is to be disposed ot: whether lly conversion into 
poudret,te, or sarno other form of ury manure; by direct. 
application to the soil as a Btimulant to cultivation, or 
simply by burying it, so as to uilSpose of it with the 
least trouble and expense. 

Years ago attempts wcre made by a gentleman (Gilbert 
Hickey, C.E.), since deceased, to utilize llightsoil by con­
verting it into ga.<; for illuminating purposes, th.e dry 
resiJue being a perfectly harmless inouorous poudrette. 
These experiments were cOllducted at the Alipore Jail,and, 
apparently, with gt'eat adccess ; but from want of eapit.a.l 
or means to push the inventil)il, the experiments never 
went beyond that stage, and the inventor 8hortly after 
died, leaving ' his experiJllfnta incomplete. I lIeed not 
do more than allude to the ela.borate syst.ems in use in 
Birmingham and other largo tOWtlS in Engla.nd, where 
the filtl1 is converted into valuable ma.nure or into Port.-
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land c~ment l)y the aid of extensive and expensive 
machinery; but I tnity shortly notice what is knOlvn as 
the Rochdale system, 8R it has, with certain modification!;, 
been already adopted by the municipal authorities of 
some Indian towns, notably Poonah, in the Bombay 
Presidency. 

The Rochthle system is thus carried Ollt :-" The 
Mhes collected from the hOtlSe8 are ean'ied out to 
the manure dep&t, awl are there screened by machi­
nery. The filll' !tshe~ arl' then spl'ea,1 out in deep layers 
aud into a Aeries of trellches made ill tlH'se layers, the 
contents of Lhe excrement pails are emptied awl covered 
with fino a~heR. Hulph\ll'ic aeil) i~ then added in the 
proportion of ~.)lh.'l to OlH) ton uf the ex~remellt to tiLcili­
tate dryillg, The proportion of fine a,hes to excrement 
is thirty-five of' the f;)rlllel' to eighty of the hUel'." 
'l'his process, ]wwerC'l', is sai,l to hase l)e~n so expensive 
that, latterly, t.he pail contellts ''''ore lIIerely'mixed with 
the hou~e J'cCUS() and ashes. and gn·at diiliwlty is said 
to he eXpCl'iell"("( ill getti Il~ rid of the mixture, which 
i~ pronounc~d to lJC mOfit offellxive. 

The Poollah system if! mllled by the jocal authorit.y 
the' 8un-dl'yiu)!' pl'oees.s,' all(l iK thus carried out :--" The 
street aud housc refllse collllctetl from the dust-bins of 
the city are cart,ed ont anrI bUl'llt into ashes. Beds Rrc 

forilled with floor ma(le of' 1JlU'/'1L711 or other hard 
substance to I'ecch'e the nightsoil.' The bedfl are 
eighteen f'eM flqual'e and one fnot deep. A layer of ashes 
olle inch thick is first spread ol'er the floor of the beds, 
and lIightfloil is then poured on ahout five inches deep, 
and i,s covered o\,er with another layer of ashes also 
one inch thick. It is then allowed to remain for twenty-
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four hours in the sun, during the fail' season, and for 
three days under sheds, during the rainy season. The 
nightsoil is, aft(,I' the lapse of the time mentioned above, 
stirred and well mixed with the a811e6 spread above 1tU9, 
below it, and a fresh layer of tIle latter, half all inch 
tllick, put on, when it is albwed to lie for three days 
further in Ihe flLil' liea~()II, and eight day/! during the 
rains. The mixture is thon again stirred, taken out of 
the beds and s]lret1<1 011 <lIT open ground exposed to the 
sun, to cum1)IPtc its drying. It is tllCll stored iu heaps 
for Rale, and is in dry weather fit for immediate use. 
In the rainy seasoll the .hying has occasionally to be 
done untler covel', an(l, COflSel]llCIi tly, tbe process occu­
pies as many as t.wdvI" ilay~, whcl'ca,~ in the eolu season 
it takes six, alld in the llOt !;ca:'on ollly foUt' days. 

It i,~ Raill that. the nHLllUl'C thu"! preparetl is so mnch 
appreciated by cultivator;; that ptl.}Inent if> frequently 
made four to six months in advance to 'secure a supply. 

The tinaneial re~ult is certainly encouraging, the totlll 
cost lmving Leoll Rs. IS,OOO, aud t!w receipts R~. 5,000, 
pel' annum. Tile actual eo.~t of' removing the filth 
from the town, au unavoj(lable charge' it must lIe 
borne in milld, was Rs. 14,400. So tlJat the net profit, 
on the actual expense of manufacture, viz., RI;. 3,600, 
was Rs. 1,400, or nearly 39 per cent. 

Of the variou~ modes of appl'yin~ the oxcreta'directly 
to the soil, we may first cllllHider the Rystem which hM 
been adopted by tho ClLlcutta Suburban Municipality, 
not because it is by any means a complete or thorough­
ly satisfactory system, but becaus(J it, fulfils the first 
great necessity, and overcomC8 what iR always the first 
great difficulty, in introducing any system of sC8ivenger-
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ing into an Indian town, whilst it alAo possesses other 
undoubted advantages, and is, I may say, the first prac­
tical step towards the utilization problem. 

The system is the burial of the niglltsoil in trenches 
in garden grounds, as far removed as conveniently may 
be from human habitation!>, and the subsequent culti­
vation of the ground so used. It differs from the Bengal 
Jail systcm mainly in the size and depth of the trenches, 
the illnuicipality being compelled from the difficulty of 
obtaining suitable lands within a l'ca;;onable' distance of 
the town to make the trenches as deep as possible to 
'economize Rpace. That this is a "ealmess ill the system 
I unhesitatingly admit, but it ~anllot at present be 
avoided, and that the evil i8 nut RO gleat as Rome sani­
tarians argue, will, 1 think, tJe proveu by the following 
result.of the operatioI1~. 

A series of examinations were made by me from timo 
to time to test the deodOl'izing and decomposing power 
of the soil, with the folJowing sat.isfactory results :-

18t.-Ground used for the burial of nightsoil in the 
month of April, was opened up ill the beginning of 
November following. '1'0 a dopth of two feet from the 
smface the soil was ordinary, stiff alluvial earth; the next 
or nightsoil layer, consisted of a loose rich, bJack mould, 
without allY offensivo slIlell or any trace of fmeal matter, 
quite fit for garden J1urpose8~ After a few days' exposure 
to 1ight and air, it was undistinguishable from the sur­
face Boil. 

2nd.-Trenches used in all May were dug up, the' 
nightsoillayer being a bluish black mould, free from any 
smell or appearance of frecal matter. 

31'd.-Tl'encbes used in June and July were not 8en-
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sibly different from the last, except tlJat traces of fmeal 
matter, chiefly fibrous, were visible throughout the mass. 

MIlo-Trenches used in August \Vere somewhat offon­
si ve when opened, and [ICcal matter was found in masses 
still unconverted. 

5th.-'l'he trenches recently filled in November were 
perfedly inoJfensi ve, until thc layer of nightsoil was 
exposed by tlill sp:!de, when nn offensive odollr was 
perceptiule close to the trench. But the lllass was per­
ceptibly undergoing a chauge, 

I may remark that evCl'y effort is made to mix the 
soil with earth as dry 3.iJ possjl>le when .the trenches a.re . 
being fillcll, and tbat the laBt eighteen inches Is filled up 
with earth alono, 

'1;110 advantages gained, therefore, are, that the filth is 
effectually disposed of wi.thout causing nuisance; the lands 
employed are graduany raised-a great consideration in 
a low-lying locality, and their productive powers are 
enormously increased, I do not oyerlook the fact'thab 
sanitary authoritie,~ ill India have, to a certain extent, ' 
condewned tue practico of bUl'ying nightsoil; and I find 
that the Army Sanitary Commission (HWD), l'emarked,­
"that the practice of burying the mixture' of earth 
and exomInent must result in fouling large aNas of 
ground,",ior that, " even after careful mixture of excreta. 
with earth, the maSfI, when buried, gives out otfensife 
vapours in damp or rainy weather," They also Bay: "It 
still may be taken as showing that, in India. the earth 
process and subsequent burial are inadequa.te for the 
requil'ements of health, at least in the case of large 
fixed populations i and that if tkiB prOJJC88 is to be 
continued jor 'Bt£ck l.!Opulat,wn8, it mUBt be 'I'nOdifWd. 
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and brought more in accordance wi,t]t natural laws," 
This is, it appears to me, the pith of the whole 
argument., the necessity of 'bringing it more into 
accordance with natural laws.' Alld this is only to be 
done by cultivation, and applying the excreta to the soil 
in the manuel' most convenient for its rapid absOI'ption 
and aSl:imi'lation by growing vegetation. "It is only 
the act.ion of the liring and growing vC'getaLle which 
recomposes the product,H of uecompotlition and carries 
out to itA consummation the process of ui,~illfection, even 
ati it is only through plant-life that we can reach the 
goal of utilization," The roots of plantR ::Ire actively 
and ullcellsillgly at work absorLing the products of 

, decompotlition as tlley are evolvell, and thus preventing 
tbeir escape to tIle flq]'face. 

At the eUIlllllGnCelllent of tho working the owners of 
the lands who IHl.u, after cOlll:iideraLlc persuaHion, lea~ed 
them out to the~J ~1ty;cbml)Jained tl;at the standing 
jrllit-'tl'ees\;ere lleing in.iur~d by the IHlrial of soil close 
totheir rootR; lJl1t,Oll eareful i Ilve~tigatioll, the~e apprellen. 
SiOlll> were f(Junu to be gro\lllJle~H. ~'hc only: instrtneeB 
~vherij the ~rees hall really ~uffel'ed wel:e distinctly trace­
able c,o the cxce1,~ivo cutting of their roots ill digging 
deep trenches al(Jllg~iue of t~lCm. Oil the contrary, they 

'1aigelybenefited ILS a rule, anLl in many cases old tree~ 
1'6co\001'ec1, put out new flushes of kaf, and began to fruit" 
tllOugh l'l'eviously barren. 

After the tl'ellche~ have been filled, closed, and the 
ground has settled II. little, it is dug over regularly and 
cultivated witti jute, sugarcane, fodder, maize, guinea 
grass, reana ltuurians, or lucerne. CUfl'ots have also been 
found a useful crop for horse-fOlMer, but, as a rule, 1"(Jat 
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crops are not suitable for first cropping on such' rlclJ. 
manureu land~. Jute and coarse "strong feeding gr&sli98 
are better for the firs~crop. Jute, which soldom attains 
a great height iu thil; part of Bengul, l'eachestwelve 
aJHl-n-half to thirt.een fcct, aUlI is proportionately stout, 
with good, tine fibre, fit fot' tho manufacture of Hessian 
clutlls. Sugarcane yields a fair }Icavy crop, 'and all the 
gras:;cs are elltirely succe~8ful. 

The fullowing will bo fUI'mll a convenient rotation fol' 
working 11 igli t."!Oi [ gl"Oulld~ over (L :;C)·jes of ycars, the 
main principles to 1m. oLser ved Leiug·-

ht.-Tlte uccurmbioll of the luml 1'0 1' a Ruffi eiellt time 
fo) ' trclIclling ill the fil ~h . 

2na.- The plallting of such CroPR as arc stl'OlIg coarse 
fe lltlel'~, awl wlliell. cOllse(1 UOII tIy .exlllwHt the riclmpsi 
uf the soil, flJllowod hy those I t.!s~ exhlj,u,.tiug. 

3'1'll.-Tlw regular succeflsion of p.el'p(:wlicular ro~tjng 
alld horizontal rooting C1'O[18. . t, . 

4th.-No~ repea t iug the same cnir in tile same groulJu . . 
5.{h.-Regulul' periodical ietrcnd;illg. , 

ROTATION. 

From lst F eby. t.o ]ht May, 4 montlls, TreD~ini. 
" 1st JUlie to 3]st August, 3 " Fouder mllilf9. 

" 1st Sept. to .10th Nov., i; " Connt.l"y.carrot~ 
" 1 at Deer. to 31st M~rch, . '. t " Trollcliillg. • 

" 181. A pr,il to :3 I sf M oy, 2 " .Fallowing. ' 
" 1st J IIno to 30th Sept., 4 " .Tute. 
,,1st Oct. to 31st J.ullIary, 4 " EngJi8h cnrrotR. 

Another plot of ground would be tl'cnc,hed alternately 
with the last, thus-
Frolil 1st JUlie to 30th November, 6 months, . Trenching: 

" 1st Deer. to ~! st Mill, 6" Guinea. grass. 
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And another portion, as follows :-
From 1st Ftlby. to 31st May, 4 months, Trenching. 

" 1st June to 30th April, 11 I, Sngarcane. 
" 1st May to 31st August, 4, " Treuching. 
" 1st Sept. to 31st January, [j " Carrots (English). 

Of conrse thefle uates cltnnot always be strictly 
adhered to, but must vary according to the earliness or 
latenesfi of the BeasonR in different parts of the couutry. 

Where the local markets are badly supplied with Eng­
lish and country vegetables, they lUay be grown with 
the greatest succeRS on ground thus manured; and are far 
superior both in tlize and quality to the ordinary garden 
vegetable. 

The late Dr. Fawclls, Superintendent of the Alipore 
Central .1ail, who took great interest in this sabject, 
advocated the cultivation of plantains, and was of opinion 
that a. flqual'e mile of ground so cultivated would yield 
au annual income of Rs.300,000. I extract the foU()wing 
ii'om a memorandum on the subject: 

"The cultivation of bananas requires little or no 
knowledge of farming, and very little labor or car~. All 
that 'has to be done if; to pla1lt in rows, and ma.nun; well 
the interspaces. I know from experience that huma.n 
e~Cl'emellt is especially suited to piantains, and that/ when 
well manured with this, they yield enormous crops, and 
do not require the usual triennial trallsplanting." 

The principal objection to this form:of cultivatiQD ill 
the long time that the ground is oc~upied by tIle p1aP.ts. 
Where ground is plentiful and need n~ be used oftener 
than once in three years, plantain or banana cultivation 
would be undoubtedly profitable. 

The followiIlg testimony as to the value of nigbtsoil 
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earth is given oy an experienced horticulturist, Mr. 
Superintendent Lynam, of the Calcutta Police: 

< "I now 'give you 1111 promised report on tlle nigllt­
soil earth. I mU8t say that, as far as I have experimellted, 
it has been a great success. I have tt'ied it on more than 
two hundred rose plants, and 011 e\'cl'y plant there was 
a marked improvement both ill vigorous growth and 
profu~ion of flowers; and moreover, tbere i" a. second 
set of fiowt)l'bud:l fonning" aftcr the first set was c~t 
away. This I never had before. \Vlw.t pleases me with 
it most is, tllat it is not a heating fertilizet·, and therefor!} 
does not unduly stimulate the plants. It, i~ certain to 
improve rose8 in bad health, aud I must say that It vcry 
yaluable maIlure has Lecn wll.:;ted up to the present 
time. It woulil be admirable tor tea pJauti:l: it shoulll 
not be put directly to the roots, but the surface soil 
should he ]oosl'meu, the earth mixed with it and watered 
copiously a tlay or two after. I may remark that, after 
exposure to the air for a short time, it ]o~es all its 
offellsive qualities, and a mali may llanilll;l it without 
knowing it to be other than orJiuary I:!oil." 

'],he llext question for ou\' cOllsiu.eration is, whetflel' 
the collection and utilization of the filth of It town can 
be made to pay the co,~t of c1eanl;ing and removal, or 
yield any suustantial return to the town for the outlay 
incurred; and this is one which Call1lr!t, I fear, 'be satisfac­
torily answet'ed so far .as Bengal i,~ concerned, despite 
Engli!\h or Oontinental precedtmts allil the theoretioal 
calculations so conthlently put furward by Mr. Buck, 

. the Director of Agriculture and Commerco, N. W. P., and 
even of the actual experiences of the few Indian towns 
that have succeeded to some extent in profitably dispos­
ing of their filth. 
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Before we can confidently look to the liliHzation or 
excreta M manure in it profitable sense, we. mt1st expect 
a total alteration in the feelings, hahits, and prejudices of 
the cultivating classes of the province. There are' only 
two forms ill which hand-removed excreta can be 
utilized, viz., as a prerltrf'<1 rnn,nnre (poudrette or arti-

, ficial guano),· diveRted of all offellsiveness, and presented 
in quite a new form in which its objectionahle origin 
is so cloaked and .!isgnised as to give the cultivator a. 
frur excu~e. for ignoring it, or it must be removed by the 
cultivator"himself frQm contml pla.ees of deposit, and in 
its undisgQ.isep form of nightsoil merely mixed with 
earth or ashcf! suflicif'ut,ly to. reti1l'l1 uecnmpositioI\, and 
make a sufficiently di'!J compol:;t for loading and. 
handling. 

The advocates of the pail-system genernJly claim 
that it can be rnallo to pn,y; awl Professor Corfield sayR : 

1<1 The evidence generally show.~ that this plan can be 
made to pay, and indeed generally llueB pay its cost at 
ally rate, In the tOWll of Gl'Oningi;n it is said the yearly 
profits amoullt to about £ 1,600; ill Autwerp to £2,700; a.t 
~stelld to £700. III Stra,;oo1'1l'g it is said the Rale of 
manure covers the cost of removal; in Stockhol~ the 
expenditure is £:35,000, and the return!! £83,000. 
Nottiugham, spending £G,OOO, gets a return of £4,000; 
and Salford is said to cover itF.! expetlges by the reeeipt8:~ 

, I, 

• Notc.-" Mr. Hughan has btougtlt forward a new fertiliter, 
termed 'Hunno,' formed by a combination of nightBoil with jho.:. 
phates. Sulphuric acid is u~ed as in the ml\nufacture of OODll!lon 
phoo;phates. '.rhe nightsoil serves to reduce the phosphates $0 . : 

proper pasty oondition for the action of the acid, which is th~: 
applied and snlphate of lime or plaster of Parill is then formed. .and· 
ocolidiflcv.tion and deodorization of the whole m&lll! takea plao&.~ . 

(.J./J~Cl·j"all (iuvcrml<ellt llep"rts.) 
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This Beems encouraging, and it might be argued tha.t if 
it can be made to pay, as shJwn (n ocher placeR, why ndt 
in Bengal; but thero is a vaflt difference in the loca.l 
circumstan<les and conditions that cannot be overlooked. 
The towns mentioned above are situated in agriculturltl 
countries, where the land i!'l limited in area, and most 
valuable, where it if! scientifically c'i.dtivated so as to 
yield the utmost possible return, and wher~ there are no 
religioUfJ or caste prejudices to interfere with the handling 
and I1se of any manure so long as it can be made to pay. 

But again, the example of Ohin&<is often quoted, and, 
.8$ an instance or thrifty economy of material and well­
dil'ected industry, with justice; hut heyond this there 
is 110 parallel. Tho Chinaman cnltivatofl with the m~ 
laborious .{lfl.re every yard of gronnd, evory slope, every 
rocky shelf, capable of hoMing up a few cubic feet of 
soil. He manures every ill(lividual plaut, a.nd makes it 
yield its utmost. He has 110 silly prej udice agai nst h!U1<fo. 
Hng excretallllutter, but preserve!> the waste products of 
11i8 body with ag much care a.~ if they were (which indeed 
they are to him) the most valuable property. So minute· 
ly careful is the Jl.longol cultivator in thil'l respect, that 
hecal'efully preserves the very clippings of hiA pigtail 
and the hair ~have(l from his body, and applies it as 
manure, a pinch being inserted into the gtound with 
each"l!eed or plintlet. "IndeeJ, it is only by means 
of this exceeding ~conpmr that the inhabitants of so 
<lensely populated a country can sustain life."- WOQ~. 

I will ollly refer shortly to the economic refiults ()f 

. filth utiEzation in this country a.9 carried out a.t Poonah 
(the process of which I have already described) and 
other up·country towns. The cost of scavengeriDg the 
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town of Poonah is Rs. 18,~OO, including the preparatory 
process; the return frow sale of poudl'ette is Rs. 5,000. 
'I'he cost of conservancy at Allahabad is Rs. 46,OOO,-i . . e., 
removal of sweepings Rs. 22,000, nightsoil Rs. 24,000. 
The v~e of the refuse is gi ven as Rs. 13,800, but it is not 
asserted that any such return has actually been received. 
'I'his is an assumed value given by Mr. Buck, the 
Director of AgriculLure .and Commerce, in a memoran­
dum submitted to Govcl'IIllJent and circulated throughout 
the country for information. Mr. Buck, however, states, 

- that at Farnkhabad 8.F1 much as Rs. 25,000 per annum 
has been paid for the nightsoi} of the tOWll by market 
gardeners of the Kachhi caf;te. 

The case of F'arukl1abad 'is very striking. MI'. Buck 
states, that "the city is divided into blocks, and the 
nightsoil of each block if! the hereditary property of 0. 

f~tnily of sweepers or lIIehters. Each family collect the 
nightsoil in pits duriug the year, and in till.' month of 
October earlY it out on ba<.:ks of buffaloes and donkeys 
to the market and gardeners' lands. At Agra the receipts 
from sale of manure were only Rs. 3,000, besides the 
quantity used to manure fourteen acres of lalld; and at 
Cawnpore they amounted to 4,000 to 5,000 rupees. 

The undoubted success obtained in growing crops of 
all kinds on lands so treated must sooner 01' later force 
itself on the mind of the Bengal cultivator i arid the 
existing prejudice against the use of lalld so enriched 
will, there is every reason to believe, gradually die down 
he fore the attractive picture of profits to be obtained 
from its use. Eut for some time to come these profits 
must be cultivator's profits, and not profits to the town. 
There the profit must consist in the improved health ADd 
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comfort of the people, and in the improved value of the 
lands so enriched. We have fil"Rt to induce the culti.vator 
to accept tile ma.nure, and use it; to gradually create a 
dema.nd f{)r it; its value once fairly proved and estab­
lished, and a healthy competition aroused, we llla.y: then 
look for a. return of profit, to the town from its extended 
sale. 

But to effect thi~ tho attention of the cultivating • claRses must be attmctetl, and their illterest aroused, in 
the benefits to be derived from the use of sucll manures; 
and the question how tIllS ill to be done is worthy at 
consideration; perhaps in this respect a little example if,t 
better than a great deal of precept; 

" Example is a living law, wh.ose sway 
Men more than all the written laws obey."-S~aley. 

And in this view municipal farms, judiciously situatod 
in the outf;kirts of townfi, and carefully conducte,d. 
would uo much to prove to the native mind the 
truch of these theories; but there is anol;her methGd 
which, while it would entail little expense on muni­
cipalities, especially tllOse which have their own priut~ 
jog-presses, would in these days of widely diffused 
primary education undoubtedly aid in spreading abroad 
amongst the cultivators a knowledge of the sultiect 
and wouhl arouse a spirit of enquiry, viz., the distri­
bution of little pamphlets, or papers printed in the 
vernacular, and telling in a. simple and popular form 
the wonderful results obca.ined in various places by 
the use of such manures. Such papers, if judiciously 
written in a form to interest, would he read in many a 
n.iyat's family by the boys on their return from t.b.e 
pUshala, for the edification of their perhaps unlearned 
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p'a.rents or uncle~ and to display their own proficiency, 
and in the veranclah of the chundi rnundop, 01' under 
the shade of th~ bDkool tree, where village gossips and 
village politicians congregate to discuss the prospects of 
the crops .and the last rumoUl' of a'new taccus, To those 
who 'have had no insight into the homo life of the 
Bengali peasant, and who perhaps fail to pictul'~ to 
thelillldves the probability of such papers bein~ l'~aJ, 
and intelligently discus::;ed by tho::;e whom tileY-It may 
be-regard as ignorant boors, caring for nothing but pice 
and their daily rice, I woulLl recolllmelld the perusal of 
'a simple unpretending llOVd by the He\'d, Lal Behad 
Dey, descl'ipti vc of peasant life in the V:Ll'damana, 01' 
BUl'dwan district, caneLl "Govinda Samanta, or the His­
tory of a Bengal Raiyat," and particularly Ohapter XIX, 
Evenings at Home, awl the cOllclusions of Ohapter XXV. 
These papers might be distributed at the markets and 
hats as well as through the village schoo1masoors ana 
local dis.ponsaries, The Dongal raiyat, prejudiced as he 
lllay be, weddell to old customs as 118 undouhtedly is, 
can understand the value of manures, though he' may 
llOr appreciate the ueautie8 of a stoam-plvugh. 

The fertility of aU soilg depends on constituents 
which they usually contain oilly iLl small proportion!;!.' 
These constituents are withdrawlI from the soil by the 
growing crops, and with every recul'ring l1arvest tI16 
ground (unless thete be a compensating element at 
work) must be so UlLlch the poorer. The allu\l'ial Boil or 
Bengal is, perhaps, one of the most prolific in the world; 
Lut sooner or later the most fertile ground, unlessrecu­
perated by natul'a.l means, such as the deposit of suspend­
ed matters by the overflow of the river, orartificiaUy, 



enriched by ma.nure, muSt show the effects of bhlSc 
repe&teJ draiu u~on Hs resources. this daCl:eMiue}' 
fertility is a most serious consideration, especia;I1y in flo 

country, where population is not oBly 'iltcr,ea!:lillg, 'but 
whel'e high prices, catlseu by dirniI1is~lOJ productioll 
and increa~eJ exports, decrease local supplies and en­
ha.uce the price~ of fl)ou, th us making it more difficult 
for the pnQ( to obtain sufficient llnuril:lhment; alld where 
the growing fi:>cal want:; of the country lead to con­
stantly increasing taxatloll, The Cause of decreasillg 
fertility of soil may be ascriLed. to want of' a proper 
rotation of crops, insufIiciellt manuring, alld constant 
cultivation of the same grouud, the land never having 
any rest. The only remedies for this are,-a suitable 
rotation aud liberal u~e of fertilizerl;, and of aU the 
manures within reach of t,lle Bengal cultivator, the 
most valuable, wllile the 11I0Ht neglected, is JllllOan ex­
creta. 'As man is more richly fed tIl/tIl the lower 
allimaL~, so his fmces are the most valuaLle as lllB.llUl:e;' 
and when his indebtedness to the soil, wlJich gives him 
nearly all- the necessaries and even luxuries of life, is 
thus easily repaid, it would be but common hOllesty 
on his part, even were it not to his olVn immediate 
advantage, to return to the soil that which it so urgenc.ly 
needs, and which is to him 1I0t only useress, but a 
burden and an abomination. OUf! of the greatest practical 
and scientIfic Jarmers of the prtlsen,t day, Mr. J. J. 
Mecbi, says:-" It is the want of 1"ill and belief that 
keeps sewage in our ri Vel'S instead of on our mnd; 1 call 
it national suicide. H is not only the duty, but the 
.iaterest of landowners and tenants to receive and pay 
for e, valuable ,and eff~tive producer of huma.n 'and 
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animal food. I wonder th~t anyone can doubt it, 
when we know that its application to land very soon 
.increases th~ CFOPS, l:ai::;es the rent, and. consequently 
the fee-simple value of the land which receives it. Look 
at .the Craigentinny meadows at Edinburgh in their 
natural condition, they w~re a sanely waste, utterly 
unproductive. Now, since the application of the town 
sewage, the average letting value for six months of the 
year is at £22-10 pCI' acre by public auction."· In one of 
the reports of the Department of Agriculture and Oom­
merce, Uuited States of America, I fiud it stated that, 
in Brunswick, 1\1aine, "there was but one man in the 
town who had acquircd wealth' by farming alone, and 
that he had accomplished this by using large quantities 
of night80il on hi:! gl'ass lands and cabhage fields." Asa 
fitting conclusivJl to this part of the tmhject, I will 
quote the wOJ'ds of one of the wisest men of whom 
England can boast-Lord Bacon: 

" And of all sorts of thrift for the puhlic good, I would, 
above all others, commend to your care the eneoorage­
mont to be given to hnsbandry and the improvement 
of' lanu. for tillage. Th~re is 110 such usury as this. 
The king canlJot enlal'ge the bounds of these islands, 
which ID!\ke up his empire, the ocean being the un­
removable wall which surrounu.s them; but lIe may 
enlarge and multiply the revenue tllel'eof by this honest 
aud harmless wa.y of good husbandry." 

.. Mr. 1tleohi, of Tiptree Hnll, Essex, formArly Sheriff of London, 
lind an Alderman of that city. died on Sunday, the 26th December, 
1$80, whilst these sheets were in the press. He was lin enthuslUmo 
aud praotical agl'icuJtur.i~t, lind a strong advocate of sewage utili­
,ation. 
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CHA.PTER XIV. 

"In spite of the mngnituda of the Wl\ter·work~ of the Rom~ns, 
Greeks, Bnd other ancient pooples, the nqueduots, the storage resor· 
'fOits, the public baths; au(I in spite of the lavishuc"R of the sup Illy 
for public uses Bu(l iu the howe8 of t he rich, it is proballle that there 
has nevor becn Auch general and widespread interest as there is 
to.dBY in the matter of water·snpply as a sanitary neoosMity, not only 
to the commlluit,ll" a whole. hut to the iudividuals, no matter how 
poor, who make up the community."-P,.oj: NwllOla. 

The want of wholesome water is without donbt olle of 
the mOHt serious inRani tal'Y conditionfl of nearly all towns 
and villages throughont the country, and it is aggravated 
by the genera! ca\'e!e~SnC:3fl of the lowel' orders who taktl 
little heed of what they drink or cook with, and who are 
apt to re~ort t,) the nenre~t waterhille or stagnant pond 
rather than g'> any distance fOl' water of better quality, 
even whel'e it is to be found. Dr. Bilchanan, in his "Journey 
through Mysore," remarkFJ, " that the unwhole~omene9s of 
the water in many places is to be attributed iu 'part to the 
common nastiness of the Hindus who wash their clothes, 
bodies, alld catMe in the very tanks and w.ells from which 
they drink." 

To whatever cause we may attribute the change, there 
is ample evidence thmughout the cl)untry that the people 
are much mOl'e careless of their dl'inking-water supplies 
in these days tha.u formerly. 'l'he fiue old tanks sur· 
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rounded with raised embankments and with fine sub­
stantial mMonry g~ts that still exist, though generally 
. in a state of decay, are llroofs of this state of thiugs ; and 
there can be little doubt that this depreciation in the 
quality of the water-supply, aud this cat'cless use of 
impure water, accounts in a great measure for the pre­
valence of cholel'a and bowel . complaints throughout 
Bengal. 

The sources f!'Om which the people obtain water for 
drinking and domestic purposes are rivers, tanks, jheels, 
and wells, 

In purely rural tracts it may be that there ifo often 
nothing more hurtful in the water than vegetable matter 
and animal Qt'ganisms, which, though possibly hurtful, 
can hardly with jUl'ltice be called impurities, inasmuch as 
they are the natural accolII panimclI ts !df all natural waters. 
No natural water is chemically pure, and to obtain 8. 

JlUbiic watersupply, perfectly free from organic alld 
iuorgauic matters, is all impossibility. "Perfectly pure 
water," says Dr, Kanailal De, " is hal'llly to be found," 

~ut to a.llY one who is familia.l' with the country aud 
the habits of the people, it will Le plain that other sources 
of pollutlOn are Lut too numerous even in ' strictly rural 
tracts. The people habitually defrecate on the slopes 
and margins of the tanks, and after relieving nature, they 
commonly cleanse themsel ves in the water. Men, warnell, 
a.nd children ba.the, and ill bathing miuate in the tank; 
they wash thdr clothes and domestic utensils; cattle are ' 
dl'i ven down to drink, or they stmy down to the wa.ter 
and cool themselves by immersion, a.nd mictura.te &llQ 

defrecate in the wa.ter. 
When the river is far distant, the Hindu dead are er8~ 
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,mated on the margins of the tanks, anI;! thf)ir rags and 
pillows left to rot; and ill many parts of Bengal the 
Mahomedan dead arc buried cluse to the water-in tIle, 
rains the earth becomes saturated; the hollow grave fills 
with water, which lrulen with orI,;ranic matter and the 
products of putrefaction, percolates or overflows into tl1e 
tank. A. late Sanitary Commissioner of Bengal informed 
roe, whilst these pages were beiug written, that l1e had 
personally couutell on the margin of one tank in the 
Burdwan district the recentgmves of thil'ty Mahomedans 
who had died from the cholera epidemic then raging. 
That they werE' all within uine feet of the water, the 
closest being two feet only from the water's edge. 

River water if! similarly polluted, though in this case. 
from its rapid motion, gl'cater volume, and more COln­

plete oxidation, the evil is not so great as in the case of 
thE' water of tanks or rescl'I'oirs. In the Dacca district 
pauper corpses arc suuk in the river' near the publio 
ghats, with bamboo stakes driven through the abdomen 
into tIle bed of the stream, the people llaving no scruple 
in drawing water from their vicinity,-(Dr. Wise's 
Report.) 

Within towns and the more thicldy populated suburbs, 
however, the sources of contamination are much more 
numerous and much more hurtful, and it would be almost 
an impossibility to preserve the water of any ordinary 
tank or pond from pollution of a most dangerous oha.rac­
ter. A.s noticed in the Ohapter on Drainage, tanks are 
too often made the 'cateh-water basins of all the sur~ 
Founding drainage, .the foulest portion settliflg in the. 
ta;nk as only tIle spill wa.ter runs otT the surface. They 
are IlniversaUy used for washing and bathing ill, and 
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where th~ population is dense, the amount of animal 
pollution thus contributed may be understood, the more 
so that it is in evidence that natives invariably urinate 
in the water whilst bathing. 

People ease thermelves on the ballk~, and Dr. Wise 
remarks of Dacca, that" cesspools are found on banks of 
tanks, and within a few feet of wells; and privies, if made 
at all, are coustructed near a tank' into which the first 
J'ain carries the 8eWftge." In the suburbs of Calcutta 
privies were not unfrequently to be found overhanging 
tanks or Rituated along the course of wet ditches com­
muuicating with them. 

CowhouRes are constantly located clORe to them, the 
decomposing dung aml urine Huding the;ir way freely into 
the water. They are thus suLject to detilement from 
llOth RUl-face impurities and snbsoil percolation. We 
It ave the authority of the present Surgeon-General of 
Bengal for the RtatemC'ut that " maTlY of the tanks in 
Calcutta were filthy, stagnant pool;; of sewage," the water 
fl'om which" was found to be, on analysis, a liquid 
occnpying an intermediate place between urine and liquid 
sewage." Yet we will fiud people bathing in such filthy 
})ools, washing and rinsing their mouths, cleauing their 
cooking vessels, and washing rice alld vegetables in the 
foul liquid, if lIot act lIully drinking it. 

Mr. Alexander Pedler, F.I.C., F.C.S., London and Berlin, 
has lately published a pamphlet on "The Past and 
Present Watersurplies of Calcutta," ill which he giV'es 
t,he results of analysis of two hundred samples of water 
taken from different tanks throughout the town and 
suburbs. " 

Mr. Pedler says :-" Taking the results obtained by the 
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Total Ammonia. Test, a.nd judged by the st.&ndaMs ~]lich 
ha.ve been put forward by Professor Wanklyn, and the 
additional somewhat rough ones suggested by myself, it 
will be seen, as might be expect.ed, that 110 single tank or 
well water was of es:traordiuary organic purity, and that 
there were only seven tank-water.~ includeu untler the 
head of" safe" waterN, five of which were frOID tanks on the 
maidan. Of (hrty water.s there were twenty-six out of 
the two llU&lUreU, or 13 per cent. Of waters cOllsidembly 
contaminated with sewage mattei', sixty-four, 01' 32 per 
cent, or dilute sew(tgcs, there were thirty-two, or 16 per 
cent., atld of real genui'ne sewuges, seventy-ouewerefound, 
or 35! per cen t., that is rather more than one-third of the 
whole llumber," "I have JlO wish to enlarge to any 
extent on tllis ueciJedly nauseous topic, Lut perhaps the 
most striking condemnatioTl of the well allJ tank-waters 
of Calcutta, and' which will appeal to every iIlha.bitant, 
whether ;;cielltitic or othtJrwi~e, if:) to say, that a good 
average quality of Calc1ltta tank 01' shallow well-water 
may be made uy mixing six pal't.s of our present hydrant; 
w~ter with from one to two parts of the 'IlW8t concen­
trated Calcutta sewnge. This al'tific~al tank or well 
water will be of auout the average composition. It will 
also be, 80 far as can be judged, equally }lcaltliy lor potabl~ 
~d domestic purposes, and as for its taste, odour, ete., 
it will probably be rather superior to the general run of 
Calcutta. tank nnd well·waters." 

Can any testimony be stronger than this? I opine not; 
and we may take the tanks and wells of Calcutta. to be 
no worse than the aver,a.ge of tanks and wells situ&ted in 
any populous native town. 

It is difficult to account for this ca.relessness in such 
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an important particular on the part of a. people whose 
daily life is so strongly tinctured with eeremonial obser­
vances; and who are tlleoretically so careful to avoid con­
t.amination and impurity in their food and persons, and 
especially as the defilement of tall k-water in the manner, 
above described is such a (listillct hreach of the injunc­
tions of the Hindu Shastras. Dr. Kanailal De in an 
addt'ess delivered Il.t the Third Anui\'er8ary of the Bengal 
Branch of the BritiRh Medicfll Association, said: " Tank 
water, or water from artificial resen'oirs, is not pure or 
holy in the meaning of Lhe shastras, and is, therefore, not 
usable in religious rites or ceremonies. It mu.y be used 
for drinking and oLher domestic purposes when~ , Gunga' 
water is not availal)le; but the greatest lltrictness is 
enjoined by the shastras for keeping it clear of all 
impUl'ities. 1\lonll says, a lllan 8110uld not cast into 
such waters either urine, or urdure, tr saliva, or cloth 
01' any otber things Iloilo!} with impurity, nor Llood, nor 
allY other kinds of poisf)n." ' 

We can, therefore, only ascribe this genern.l careless~ 

ness on the part of the people to a blilld mistaken re­
ligious belief ill the innaLe puriLy and undefilability of 
all large bodies of water, (but which really only per­
tains to Gunga, or Gauges water,) and to heedlessness and 
fatalism. Careless as the lower order;; of the people, 
especially the residcuis of towIIS, are of the sources 
ti:um wIdell they draw their water, there are no greater 
coulloisseurs in regard. to the yarious qualities and 
excellencies of potable waters than the Bengalis, as. 
is illustrated by tIte following classification of the dis­
tinctive terms ill COllllIlon use by the natives of Bengal, 
quoted by Dr. Bholanath Bose, in his Report on Fllr-
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reedpore. (Sanitary Commissioner's Report, l80S.) The 
various qualities aud classes of waber are thus described.: 

Sroth jol, running or stream water. Buddho jol, stag­
J1ant water. Photiek jol, perfec~ly clean water. Ghola. 
jol. turbid or muddy watAt·. Moyala jol, dirby water. 
Shaph jol, transpa·rent. or clear water. Nona joI, salt or 
brackish water. Meetba .101, s,veet fresh water. Bllar­
ree joI, heavy water. Hulkee jol, light water. Gobbeer 
jol, deep water. 801pho jol, s}lallow water. Buddh jol, 
bad water. Bhallow jol, good water. Ghonno jot 
thick water. Patla jol, thin water. Raddn jol, mutldy 
water. Poehn. jol, putria witter. Shn.yala jol, water 
full of w",.~d. Panna jol, water covered with panna. 
(algm). Buda jol, stagnant water, with It peculiar dis­
agreeable styptic taste. Sonda jol, fmtid water. 

We may take it a~ an incontl'overtible fH,ut that the 
conservation of smn,1l pOllfl~ 01' tankA in populous Heigh­
hnurhoolls if! an impo~sihili ~y, so far fl,~ keeping their 
wn.ter in Do fit Bta.te fOl' drinking pllrp()~e~ if! concerned; 
milch may, hnweV'er, be done til keep such tanks from 
being a source of actnal nUiRltllce. 

~ll tankfl intenrlerl for puhlic Ufle should be railed in, 
to prevent cattle from strayiug into them; the bank 
should Le raised to prevent surface impurities from 
washing into them, and all ces.qpools, privies, and foul 
cutcba. dra.ins 01' other receptach,IA for filth, sewage, house 
drainage, or other offensive matter, within a ra.dius of at 
least fifty feet, should be strict.ly prohibited. . 

The local authority in Bengal has power in the latter 
respect under section 246, Act V of 1876. 

That fertile CAUSO of pollution, tho 1180 of the tanks 
by dhobiea or wa<sherruen, should never be· permitted, 
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nor the steeping of green bamboos to fit them for build~ 
ing purposes, or the steeping and rotting of jute, flax, 
or other pla.nts for the purpose of separating their fibre. 

In towns, where there is any system of Ilightsoil 
removal, careful supervision is necessary to prevent 
M'ri8 or nightmen from wa~hillg their tubs and brooms­
& whole taIlk may not ollly be polluted, but infected 
with enteric fever or cholera germs from such a cause. 

The above remarks refer oIlly to such tanks as are 
lSet apart for bathin~ auo domestic purposes other than 
dri,llking or cooking; and notices should be placed at the 
gha.ts warning people against thinking the water. 

Drin~ing tanks require much more careful watching, 
8S well as more thorough arrangements, both of con~ 
struction in the first instance and means of cOllserva~ 

tion. 
To secure good water in a drinking tank, a large area. 

is required both for storage amI to serve as a catch-water 
area. Where practicable, tllercl'orc, the water surface 
should not be less tban three biggalls, with a. catch-water 
a.rea. surrouuding it of equal eKtent. 

No water should be permitted to lmter the tank except 
the direct rainfall over the conscn'ed area supplemented 
by wells in the bottom. It might perhaps be doubted 
whether a sufficient supply could be obtained from these 
sources alone, but there need be no fears on this head. 

I will give as an example tbe instance of a. taHk con­
etl"ucted near Calcutta in 1875, and which will illustrate 
the possibility of thus securing a sufficient supply 
better than merc theories. The site acquired for this 
tank was nearly seven biggahs in extent, and was 
a. compact square of low laud, about six feet below the 
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'level of the surrounding lanuf4, and the aJ.jaoent pu;blic 
'road .. Of this area. six bigga.hs was marked out for the 
tank and catch-water surface. The tank or reservoir 
was then eXI!.lvated to a. total depth of tw.enty-seven feet 
with a surface area of threE} biggahs nnd three and·a.-]ul,lf 
cottahs. The banks were f(lrmel! with a. slope of two to 
one, with a four feet berm at eighteen feet; where the 
footini~ of thl) ghat.'! were laid, The remaining land 
was miRed several feet above the Aurro\1l\ding level, with 
a. gentle slope fl'Om the e{lge of the lank outwal'ds to 
all Ilortificial st()Tle channel on aU sides of the cOTleef\tet1 

area, the waterfalling over this area. being cangllt by the 
,tone chaunel and led by ma.sollry 81100t8 at the cornerB 
into the reserv()ir; by this me;Uls erosion and glittering 
[)f the bn.nks is effectually prevented. The supply of 
Iva.tel' derivell from the direct rainfall is supplementeu 
~o some extent by f01l1' deep wells in the bottom of 
;ho reservoir, which is calculated to hold over fOUl' mil­
lions of ga.lIons of water. The reservoir was rlanne(l 
)IJ the following <¥Llculation: The rainfl1.11 in Bengal 
,(II' the tert yearH previous to constl'udion hatl va.riacl 
'rom 4,)'55 inches to 93':Jl inchclI, the average, therefore, 
\Va.'! taken at 70 inche,~ per annum, It had baen 
Licerta.ined by experiment that, with 8 rainfall 'of 70 
,nehes, the amount of water falling over a measured area 
)f 1,200 square feet amounted to 43,628 gallons. TakiI?g 
;he catch· water area., therefore, to be six biggahs, or 
!I'6,~OO square feet, the am(lUllt of water falling ovor it 
wit.h tlle SAme ra.infall would amount to nearly 31 mil. 
liOM: we ,may assume the loss by eva.poration &lid abso~ 
~iOn to be counterbalanced by the springs and weHs, and," 
ihe ~iltjre liupply is DP~ cOllsllmed, the ralJlfa.ll J is anipl~ 

L 
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to maintain the water level. Although we have had, 
during the pa.<;t year, the shortest rainfall known for 
flome twenty years, thifl reservoir hafl never had less 
than seventeen feet of water in it at its lowest, and its 
water is in use by a large neighbouring population. 

In cOllstructing tanks due heed 'must be had to the. 
Boil aud to the surroundings. A tank, wholly or partly 
excav;1te:l in wlmt is termed made-up ground, that is, 
origiually low land raised in the course of years by 
refUfle dcposit~, will hal'(Uy ever yield goo(1 water, and' 
tho snhBoil of Ilearly all our old Indian townfl is AO 

foul~d hy the soakage of the sewage or filth of genera­
tions, that great care is nece,mary in R(llccting a Rite. If 
the f.>oil he loose an(1 sandy. and there l)e a. nllmber of 
filthy pOl1(iK or cesspools in tllC vieinity, there will 
al Wttys be the dallgt;!' of sewage Pl'l'COlfttioll from them 
into the new excavation. ThiH may, of course, he 
preventetl to a great cxtent by well pudtUing the bottom 
nn(l i-\iJes of tIle reservoir, or by the u~e of a puddle core 
in the emhankment; but this atldA greatly to the cost 
of the work, is not ahvays casilyeffecteJ, and from the 
slipping of the IJankA or the di:-;turbance ot the puddle 
coatillg is not always effectual in preventing filtration. 
A new tank, thercfon', shoulJ always be dug, where 
po~sible, in ti'esh new ground, and all ces,;pools and filt},y 
ponds in the vicinity should be emptied, cleansed, and 
filled up with earth. Thi.s can generally be easily eHect­
ed whilst the excavation is in progress, and the spoil 
earth is available. 

Where a tank is to be excavated near a riV'er and in 
Randy soil, advantage may sometimes be taken of the 
teudeney to filtration to secure a consta.p.t supply of 
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Bter partially filtered, and therefore cleared· of the silt 
a.nd mud, held in suspension by the river water. 

A rather curious instance of this exists in a fine 
large reservoir constructed by me, some years ago, in 
Garden Reach. There had existed, for iliany years, at 
the back of the Govel'llment Dockyard premisos, a 
very extensive jheel or swamp, and which, as its name, 
the Adhygungcf" implies, was, in fonner years, a portion. 
of the original Led of the Ganges. At wl1at period 
it was cut oft· from the river I do not know; but a 
good Jllany years ago, when the Do(:kyanl prem~es were 
enlarged, tho 01.1 Gar.1l'n }teach rolLd was .1iyprted and 
carried across a portion of tho swamp, whieh had been, 
in the conrse of years, filll'd up by the depo,~jt of Rand 
from the dockFl, mixed with tho cinders alld slag from 
the furnacE'S and cupolas. The swamp waR long an eye­
sore and a source of malaria and Hieknesl> to thii'l part 
of the t;uburb~. In 1875, the Government offered the 
site, SOUle fifteen biggah~, to tlle Municipality free, on 
condition, that a tank should be formed ill one portion 
of' the ground, and the rest of'the swamp rai~ed and 
reclaimed. '1'he work wa;; accordingly taken in hand, 
a port~on of the native village adjoining purchased and 
removed, and a fino l'ectangular reservoir, with a water 
surface of nearly six bigg'ahs surrounded by walkR, 
grasil, and ornamental shrubs, now occupies the site 
of the old, unsightly, and pestiferous swamp. Owing 
to the nature of the soil, a wet sand, it was found impos­
sible to get deeper down with the excavation than 
seventeen feet, the water below this depth rising fast i'4 
the cuttings. Whilst making the tlXC8vation, undeniable 
proof was discovere4 of the swamp having formed ia 
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bygone days a. portion of a river bed, for, Il.t a depth of ten 
feet below the surface of the bed of the jheel, several 
portions of sunken boats came to light, 'a.nd in one spot 
an entire boat, measuring some thirty feet in length, was 
disinten-ed, containing, besides the remains of firewood, 
rice-bag!'!, earthen utensils, &c" the complete skeleton of 
a. man, portions of two other human skeletons being 
found ullJerneath ann. close to the boat. 

At one corner of th~ tank, a most persistent spring 
of clear water intcrfcr{.>(l greatly with the work, the 
water filling up the cllttingR B.'i fai;t a~ it could be baled 
out; and, on investigatillg the cause, the Apring was 
traced back to the 10(\ of cinders and slag underlying 
the Garden Reach road. Adjoining this is a large 
settling tank for the river water uRed for the foundry 
boilers, and which is pumped daily from the river, 
the water passing through the tllick bed of cinder, 
slag, and santI, is, therefore, eficctually filtered. A pipe 
culvert was laid to conduct this water into a settling 
well, from whence it pUollses into the reservoir through 
an overflow pipe. There is thus not only a constant 
accession of fre;;h filtered water into the reservoir, but a. 
continual, though imperceptible, current through it"which 
assists in keeping the water clear amI' fresh. Tl}e su:pply 
is so constant, that, in the hotte~t and driest seasons'; the 
water level only sinks from two to three feet. 

The two exa.mples given will serve to show what ea.n " 
be done to improve a tank water-supply and at a. COlll­

pa.ratively small cost, the two tanks mentioned havin,g 
been completed, inclusive of purcha.~e of land, construe- ' 
tiun of gha.ts, drains, railings, a.nd turnstiles, for 80methiDg 
less than Rs. 8,000. 
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In all tanks or reservoirs, wa.ter plants and fish in 
moderate quantities are a necessity: the former exert a 
distinct chemical influence on t.he water, while the latter 
not only prevent overgrowth of vegetable matter, but 
consume a. large quantity of insect,s, crustacere, and or­
ganic ma.tter. 

That well-known Indian Chemist, Dr. DaviJ. Waldie, 
of Cossipore, say" :-" Some of the best tanks, General's 
tank more particularly, are prohably equa.l to the river 
water in purity at S\lllle seasons, alld superior to it at 
others. Tank water deteriorates in the hot season from 
putrefa.ctive fermentation, the river water proper im­
proves from ox.idation, but near Calcutta deteriorates 
from sewage and tidal water. Tank water improves 
during the rains by dilution with rain water, and tl.e 
animal (tnd vegetable life in ,it lJl'ese1'vcs the p7'oper 
balance, j'emoves decaying 1nattCI'S, nnd prevents put1'efac­
tion to ahy gl'eat extent; at least this is the case in good 
tanks. General's tank seems a well kept aqunrium: 
it abounds in anintallife."-(.Afiatic Society's Journal.) 

Dr. Wilson saY8,-" the purifying process is aided to 
Borne extent by the presence of fresh water plants; " and 
again, " among other purifying agents may be mentioned 
the effect!'! of plants and fish." In store reservoirs, the 
presence of a moderate quantity of living plants 'exerts 
& . decidedly purifying influence, while the destruction 
of fish has been followed by an excessive multiplication 
of the small crustacean animals on which the fish had 
lived, thereby rendering the water nauseous and impure. 
The remedy was found in re-stocking the reservoir with 
.fish (RaDkine~-(WilsO'n'8 Hygiene.) 

Of the wa.ter-plants best suiwd for preservation of 
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tank water, the following are best known to me: Nym-. 
phroa rubra (Bengali, rukta kumbula), whiclr has long 
india-rtlbber like stems, varying with the depth of water 
and deep red or blood-colored flowers, hence the Bengali 
name; Vallisnoria aiternifolia (Bengali, rusna jhanj), 
stems rilling wi th the water; Valli~neria vortecellata 
(Bengali, dhap or (laarn); and Valli:meria octandra (Ben­
gali, patta suwala), tho water-plant used by the Jessore 
sugar-refiners to clean~e theiL' raw sug-ars. Westland, in 
his account of JeHsoro, glves the name of the weed as 
syaIa: anu, according to Roxburgh, it i" a grass-like plant, 
growing in ~tanding- Rhallow water. 

The beauty of the N elUltlhium speciosnm, wuter bean 
(Bengali, pudma), woul(l seem to make it a de"irable plant 
for reservoirs; lJut it sllOuld, ncvcrtheless, be avoided, as 
it tonds to accumulate mnll, ancl injures the water. 

In :1ddition to the higher order of plants which I have 
enurneratea above, there are a number of hal'\liless COD­

feryoill growths Le10nging to the cbss of cryptogamous 
or non-flowering plants, known a~ algm, which tlourish ill 
water, anel generally in ti1uks or pondil, where they tloat 
about in massf:'S, sometimes covering the whole surface 
with a deeepti ve carpet of y.mIure. By their growth 
they do no harm to the water, hut rather act M a pre­
servative, for when this green veil is swept aside, the 
wat.er beneath will generally be found far clearer than 
in tanks free from weed:>. I believe the crusade against 
"pannas," as they are universl1lly called, to be a decided 
mistake; the danger lies, aB in the ca.'le of jungle clear­
anee, in the plants being gathered from the surface or 
lodged on the banks as the water level sinks in the tanks, 
aud there allowed to die and decay. 
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Professor Nichols consirlers that there is no reMOn to 
believe that the presence of these minute algre gives an­
unwholesome character to the water. They are not, in 
his opinioll, a sign of impurity, as they grow in ponds 
which are far removeu fmlll all !)ourCCIi of contamination. 
-(Bltek, 1., 238). 

All water-plants, stranrled 0:1 the IJlmkR itS the water 
sinks in the tanks, should Ge carefully cleared away and 
not allowed to rot. 

Of the fish best suited for st.ocking tanks, the katIa., 
1'11110 or rooi, kalaboa.s. mirgaJ, Itll of tlJt~ carp family 
(Cyprinidn», are the IIlO<.;t []('siral,]c. 

The young fry of thefie fi~he~ are largely sold during­
the months of J Illy awl A ugllst by fishrrnwn wbo net 
them on the shallows in the Houghly awl in the Damoo­
uur and other tributaries. TIJ(~y are carrierl ahout fo!' Rale 
in large fiat ;;hallow ves~pls of 1lack ea.rthenware filled 
With watrr, and kept. constantly in mot.ion. 

Well" as :o;()urc('s of slipply of rlrinkjJl~-lVater, arr. not 
in favor witlt the Hindus of Lo\ver Bl'llg'ltl, but there may 
be localities where tlll~y are the only mean!'! of procuring 
8. supply. Wells arc very fluJ,jPct to sewage contamina­
tion, and of tell cOlltain nitritCf\ alld nitrate!'! of ammonia, 
lime organic matter, and, where situateu near graveyards, 
fatty acids. 

Where a well exist" in fouletI ~rollnrl, the only course 
is, to abandon it and dig a new wPll in clean grounu, and 
away from all possible source of pollution; the subsoil 
water and all impure per<:olation mUf;t be cut off by 
casing the well to a. depth of 10 feet from the groWld level 
with brick-work, with cement joint." concrete, or, wha.t 
is ch~aper and better than all, with puddle. 
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In constructing a. well with puddle, the common baked 
earthen well-rings or "tikras ,I must be used, and the 
excavation being made about three feet larger in diameter 
than the well-rings, the puLldle stuff must be rammed 
firmly down and-well worked. 

Puddle to be impervious mnst be carefully and tho­
roughly worked, 11.1; well worked as the clay for a well 
moulded bl'lck. Surfitce alluvial soil will not do for the 
purpoBe; a light loam 01' clay, with a slight admixture of 
<:oil'::;C _~ullll or fum gravel, iB the best. This mUHt be well 
worked with _~ufficicnt water, and trodden up by tlle coo­
lieH' feet to It stiff tenaciolls lIlass : it must then be packed 
in behind the rings anu thoroughly worked or punned 
down, taking care not to crack or hreak the rings in 
doing so. The well tube should be carried 11p two feet 
above the ground level, and a protecting ring of brick­
work built round it, aUll the ~udace sloped &I,l~l paved, 
or concreted, to prcvent waste water from drailling back 
into the well; the mouth of the wdl should be covered 
over, and either a pump fixed over it or a windJass with 
a bucket and. chain; the ollly oLjcction to the latter is, 
that it il; /tpt to Rwing agnin:>t the sides and break the 
eadhenware rin~, which are bOlllCWJJat fragile. 

Thero can lie liD tlouht. that, if the people could be 
induccd to boil and filter the water used by them, tlIa.t 
luaDY dangerom waters might be thus used with compa­
l'ath'e safelY; but this cannot be expected, the "cry cost 
of fuel would prevent the poorer cla.;;ses froUl taking 
this precaution; nor is it at all probable that they could, 
to any extent, be l>rougllt to filter their drinking Wa,tefJ 

although the materials for constructing a most efficient 
filter is to their ba.nd, IUld at an outlay Qf but & few £lice 
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-8. rough wooden stand, three ordinary porous earthen­
ware culslLi8 or jars, a small quantity of charcoal or sand 
being all that is necessary. 

The local authority might, however, greatly improv~ 
the supply from pulolic tanks by oonstructing filtering 
dra .... wells in COlUlexlQn with the tanks from' which the 
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water sllOuld be drawn by a pump or iron bucket and 
chain, after being filtered through gravel, coarse sand, and 
charcoal. 

Good drinking-water sllOulJ possess the following eha­
racteri,~tics: it should be taflteles", odorless, clear, trans­
parent, and without any color, or a.'l the Spaniard" say 
'wi sntJo1', olul', ni colo)'. It "hould be cool and well 
IlPmted, awl frep, from deposit and living organisms. A 
drinking-water may contain a greater or le;.:s amount 
of di,~Hol v ell mineral matter wi tliout detracting from 
either its wh()b;()menes~ or palatalJility. A perfectly 
pure water, ~mch as j,,! obtlLinablc only l)y distillation, 
is, it is Wl,lI known, most unpalata1)le, owing to itR 
entil'o want of ltrration amI the alJ~enre of the diflsolved 
gases and milleml Halts whidl occur to a greatH or less 
extent in all nat.uml "·aterR. The water obtained for 
shi p's usc by distillation of the sea-water in N ormalldy's 
condensprs, is, until aerated 1J.Y arti ticial lIleans, not 
only unpalatalJle, but l)'y I>Ollle alltboJ"ities supposed to 
be indigc~tible. Oue of the pleasante~t and most whole­
SOlILe waters it; rain or elouu water: it is in fact the 
purest (If all except tlistilled water. When received on a 
clean collectin~ surfltee, anu carefully pl'e~erved from con-

. taminat.ion, it if! pure, I-loft, awl highly aemted, possesfl6s 
high solvent powers, and hence is valuable for cook~ng 
and in chemical operationfl. Those who have become 
accustOilled to urink rain-water from' clean cisterns or 
reservoirs, prefer it to deep well-water, and claim that 
it is a better thirst-quencher, as well 8.8 a restorer and 
preserver of health and a preventive of many diseases, 
An American writer, in an article in the United States 
Uovernment Reports, states, that" it is a well-establ.hed 
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fact among intelligent medicalmen, that the Iltoma.ch and 
bowel'! are far less liable to derangement and disease, 
and to attacks of epidemics under the uniforIll use of rain­
water than of hard-water." This is confhmcll hy numer", 
ous medical and scientific reports in different countries. 

"It has been clearly as,,:ertainecl Loth in Parii'! and 
elsewhere, that rain-water is a propllylactic (antidote) 
to cholera: and that the (li~efl8e wa~ not proved an 
epidemic in any city wherc raill-wat~r was oxclusively. 
used." Dr. Hobbs of i\'Iemphis statciI,-" 13y tho exclu8iv~ 
use of cistcl'll-water (i.!'. , rain-water), cholera. will speedi­
ly di'3appear and not return ;" anI I Dr. I~eI1, of Cincinml.ti, 
aeclarcs,-" That it is 11 vcrith·a fact, which will stand the 
strictest investigation, that tlw cxcln~i\'e uKing of' rain­
water for all purposes of dl'inking, cooking, awl bathing, 
instead of hard or well-witte!', is It sure preventive of 
cholera an,l br)wol eOltlplaint.~; aud that no town or city 
supplied exclusively wi Lit mill-wutcr ever suffers seriously 
ft'om epi!lelllie cholera." The late Dr. Parkes, of NetJey. 
alFlo gi ves valuahle te~tiJl)ony in favor of the usc of rain­
water in prefercncc to spring or well water. He 8aY8,­
Ii The greatest benefits have resulted in many caso!;! 
(especially in the W o"t Indian hlanllH) from the u,'le of 
rain, instead of spring or well water, which is often 
l&rgely impregnated with earthy salL';." Of courfie, these 
opiuions hold goo(I only in regard to rain-water as recei ved 
from the clowls and AO col/ected and stored as to prevent 
its being contamiullted by organic and other impurities. * 

Davis mentions as a curious fact. iu reference to the 
W~st Indies, that" ships' crews, when orderllu to Tortola. 
were 'invariably seized. with iiux(ls,' which were caused. 
by tae water. But th(! inhabitant8, who u~d tank. 
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i.e., rain water, were free, and so well was this known 
that, when any resident at Tortola was invited to dinner 
OD board a man··of-war, it was no unusual thing for him 
to carry his drinking-water with him." 

Not many year,~ ago before tllO present filtered water 
supply WM provided for the city of Calcutta, nearly all 
the old resident~ used to store the rain-water collected 
from the flat terraced roofs of their houses in large 
earthp.n jars, or ja\lah!l, the cal'e of which was one of 
the principal duties of the now-extinct, but formerly 
important domestic official, the abdal' or waterman; and 
nearly every house had a special ahdarkllanll or water­
house· set apart for the k fl r.ping of the drinking-water 
jars. There were if/deed l\everal old European Oalcutta 
rcsidentg alive up to a very recent date, if they are not 
so still, WllO, having for many years heen accuRtomed to 
drink nothing but rain-water, continued to do so even 
after the introduction of the tillereil pu hlic supply; and 
an adver~isement of about seventy years ago shows, 
that the aerated soda-water manufacturers of that day 
held out as an inducement to consumers that their soda.­
water was prepared from 1'ai,11 -1fJ(xtC)' nnly'. 

Many lllrge cities in tlle south of Europe are entirely 
supplied with rain-water, such as Constantinople, 
Vehice, Cadiz, and other places. III the latter city the roofs 
have a. self-acting tilt-trough, which throws off' the first 
rainfall with tlle impurities washod from the roof, 

·before allowing the water to run into the reservoir. The 
SpaniardI'!, who hav.ll a proverb for every thing and every 
occlI.Bion, oo.y of rain-water, tlJat it neither makes men 
sick, nor indebted, nor women widows: "Agua que DO 

enferma, no adeuda, no enviuda." 
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CHAPTER XV. 

" No tree in all tbe grove bul; ha. itR charms."-rol1'Per. 
" States, societies, and individuals hav~ enoouro.gell oy bounties the 

pl .. nting of tree. with sufficiont BllOCe"S, at le"Rt to excite thought 
and stimulllte effort upon the Buhject of practical IIrboriculture."­
.J.11Icriclln State 1l1'J'oda. 

There are several ol~jectR to be attained by It Rystematic 
planting of treeH on the roau Ri(hm, the public squares, 
and on waste and unoccupied lands, recently reclaimed 
ground, and old" amI unmied buriai-ground.~. 

First, we have in view the beautifying of the town, 
the provision of grateful Rhade, and tbe diffusion of 
sweet. scents. Secondly, the pnrifieation of the atmos­
phere by the absorption Ly plant-life of carbonic acid 
and ammonia, and the diffusion of oxygen and ozone. 
7'ki?'dly, the drying of the subsoil, amI the withdrawing 
from it, by the same powerful agency. of the elements of 
~ecomposition. Fourthly, the preservation of the road 
aurfaces. Fifthly, the equalization of the rainfall. Si:dh-­
ly. the interception of malarious air currents by belti 
of trees; and sevent1c,ly, the production of valuable anet 
useful timber and refreshing or nourishing fruits. 

The fi'l'st of these objects must be patent to every one. 
What can be more dreary and depressing than a town 
destitute of trees and vegetation, and wh&t visitor to 
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Calcutta in the mouths of March, April, and May h.lts 
not been struck with the wondrous blaze of color exhi· 
bited by the simul or cotton troo, and the Poinciana. 
regia!'! glowing ahove the soft refreshing verdure of the 
numberless f0liage trees with whil)h the town and its 
surrounding~ abounds. What traveller has not blessed 
the grateful Hhade of the umbrage OUR hanyan, the bokal 
or the tamarind; and ,,,hat lUanner of Illan is he who has 
not 3cented up with llelight the cool evening air laden 
with the delicate perfume of the magnolia, the hal' 
singha eN yctanthes arlJOl'tJ'i:-;tis) and the jasmine, or the 
morc potent honey-like fragrance of the champa and 
the kuddum. 

Of t.he RI~emHl oldect sufficient explanation has he,en 
given in the c1Htptel" on Hank Vngetation. Of the th'i1'Cl, 
the t'xplanabon is easy. I'lant~ tran~pil"c freely when 
they have a moist soil to dr:tw water from, and a dry 
atHloHplwre arollllli them. For cxftlllple, it has been 
calculated that 11 beegah ()~. gl'!l,SH will part with moisture 
to the atmoHphere at tIle rate of 4,:WG pintf3 per day. 
A single Run-flower plant tran~pires about one pint of 
water daily, ncarly all thii> water lJeing drunk up from 

'the soil by the r()fJt~, the Rpecil of the circulation being 
nearly twenty·four inche:'l per hour. Experiments 
recel1:Uy maue show, that "plants in a saturated atmos· 
pbere transpire most when expofled to the Bun, and ti'at 
in the shade transpiration ceaseI'! when the atmosphere 
is loa.ded with watery vapour." Trees also affect ~he 
drainage of the soil by mechanical action, the roots 
permeate the subsoil and open up numberless 'draiJ}age 
ehannels through otherwise impervious strata.. In fact, 
they perform the oflice of draining iD a manner auaIc-
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gOUB to tllll.t artificially practised in parts of Holland 
and the British Islan~s. This method consists in driving 
down deeply into the soil several hundred stakes to the 
acre; the water filters down along the stakes, and in 
some ca.se~ aR favorable res nits are said to have been 
obtained by this meum; as by horizontal drains (d'Herj­
court, AI1Mles Forestiercs, IHi57). It will be found that 
the earth i~ always much dryrl' near the roots of trres 
than elsewhere ; and it iii an establi l-;hml fact that cutting 
down woorlll and foreHL:; 11a.", ill many known instances, 
converted consi(leraLle tracts of well-drained land into 
swamps· and lUa!'shefl. 

The preservation of the road flmfltcrs iR effected by 
shielding them from the baking torrid heat of the FlUID­

Uler sun and rett1l'<ling" evaporation from theit "surfaces. 
The equalization of rainfall i~ , uu<loubt{ldly, affected by 
the planting or dennding of a district oftreeil. On this 
head all g 'JOd authorities are at onc. HumlJolt, Her:;chell, 
Boufl iugault, and others are agreed that the dt'fltruction 
of forc",!.:; is foll owed tly diminished and less cquaLle 
rainfall ; and it is known that in fore;;t rrgions the ground 
covel'ed with trees r eceives 11)0l'e water than the un­
covered ground of regions with little or no wood. The 
rainfall is also greater over foreRts when the trees.are in 
full foliage. The late Pasha MehelJlet AlIi made exten. 
sive plantations in LowCl:. Egypt with a view to increase 
the rainfall. Previous to this there was llardly any. rain, 
often none for more than a twelve-month; now that the( 
forests have grown,v, the a.nnual average is said f.o ·be 
thirty days rain in the year. qn the contrary, it is &8f\art;.. 
ed, that, in trpper,.Egypt, the raina, which ' a century ago 
were abundant. have eea.sed liince the .Arabs. cut doWJl 
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the trees along the valley ef ~he Nile toward Lybie, an~ 
Nubia.. Some years ago, Saint Helena waR almost, 
denuded of timber, the consequenee being a very great 
diminution of the rainfall, which, when it did fall, ca.me 
down in a deluge. Since tree-planting has been steadily 
progresseU with, the rainfall has again Lecome regular 
IUld equable. 

It is a well-known fact that belts of trees, interposed 
LeLween inhabited localities and marshefl or swamps or 
surrounding bU'l'ial-grounds and cemetel'ie~, intercept the 
noxious exhalatiol1H and malarious ail' cllnt-nts when the 
wind blows from their direction. Mom;ieur'Regaud 
de 1'1s1e, writing about the malaria of the Campagna di " 
Roma, says: "Various ob~a(,!les form barriers which 
miasmat1l. cft.nnot pafl,s; the interposition of a forest may 
preserve us in a variety of circumstances from the per':', 
nicious effects of air currents charged 'with deleterious 
miasmata,. Upon Mount Argentel, above the village of 
San Stephano, there is a crm'Vent, which has lost all its 
reputation for salubrity which it once enjoyed, !:linea the 
lofty trees by which it waR surrounded have been cut 
down. b consequence of the fcHing of the woods ' 
bet<>J'e Aste~ia, ~eal' tIle Pontin13 marslJeS, Ve]etri was 
v~~d for ~hreo successive years by diseases unknown ,.' 
pe(m:e:.' Volney states a remarkable-, fact rela.tive. to . 
tb~ subJect: EeyrGut; formerly very llnhealthy, qui~\ 
cea.sed to be so since tho planting of a. wood ()f' fir tree$ 
bl th.e, Emir Fuqr-ed-din, about a: league below tqe, 
to.w'n,r. Dr. Fergl180D),in a paper on Marsh Poison, in the 
Me\lieal Chirurgica1 Review \ 1821 h rema.rks, that .~.the 
~n ~ N aw'Amaterda>lll in Berbl~e is situa.ted with-
.. short Bl.usket-shot to leeward 'Of a moat ofi'enai\Te 

,. '~ 'I. 
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swamp, in the direct track of & strong trade-wind that 
blows night and day. Yet it brings no fevers, though 
everyone is well awarc that it would be almost certain 
death for a European to sleep, or evcn to remain, after 
nightfall, under the shade of the lofty trees that cover _" 
the mar,~h at so short a distance. All too are crtually 
aware that to cut down the trees would certainly be 
productive of pestilence to the. town." 

These are Hlllllewhat antiquated authorities, but they 
are none the less sound; awl the views -enunciated by 
them aK to the protective intluence of 'beltfl of pla.nta­
tion are Htill receiverl by sallit/,\rian::; without (luestion. 
Dr. Parkes, of N etley, Kays,-" The protective inIiuence 
of a belt of trees again~t l,llalal'ia is most strikillg;" 
and Dr. Adam a(ivocate~ the HlIIToHnding -of bllrial­
groumh with trees to· act a:> a barrier io the escape of 
miawmta. 

Whether the action iH purely mechanical, 01' whether, 
a>! some suppose, trce,~ POSI-lElRS the power of neu'tralizing 
malarial roi~4JIl by some chemical agency, has not been 
determined. 

Eminent medical ~en have of late years advocated 
the planting of belts of trees betweeu th~ great sw~mps 
known as the Salt La.kes lying to t~.e east of Oalcutt!!­
and the suburbs, and we can har<lly doubt that tbo 
result would be beneficial. Unfortuo.ately, in the vege­
table as in the animal kingdom, beauty does ~ot 

always go hand-in-hand with utility ~d strength; and 
many of our m08t Qrnamental flowering trees ar~ 01 
little or no ul:!e eith(fr as fruit or timl;er producers, '~pd 
in proportion to their rapidity of growth and the frag~~ 
lity of their wood, they are liable ~o quick decay and 

AI 
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damagf1 hy high winufl and the cyclonic disturbance to 
which tho weather in Bengal is so su"Qject. 

First and f()remo~t amongst the purely ornamental 
trees we may note the Poinciana regia, or Flamhoyant as 
the French call it, which flowers in April and May, and 
is then a gorgeou,; bla7.e of scarlet and yellow; amI after 
flowering i~ still a hanusom8 object for some months of 
the year from its hright gl"mm feathery folilLge. It bears 
Reed alJlludantly in kome :3l'lLsons, but i-; somewhat diffi­
cult to raise, an(1 is extremely fragile, when it grows 
large enough, to oppose resistance to IHJ:wy wiwl-;. 

'i'he Colvillea . racell10sa, a tl'<'e llIuch res('mhling the 
last in [t,liage, is a HtlLt(~ly oh.iect, lJcaring Ili;:o11 aloft in 
Rept.ember its Hoblt) (1IW'plllg raCl'll1C'l of orang-c'-culored 
flowers, buL mllIlLin,.; bu,l"e of fL)liage for a con~idcrabl(' 

vart of the Y('Ill' .. 

The Ca~"ia iisblla (01' ILlIl\11Ll.~) prrsrnt.q It tnily mag-ni­
ficC'nt IUllSS of pend 1I1o\1s hlmmUJll like ydlo\\' l1108-
I'OTIIS in all 1\hy ftl)(l JUIIC, ,~Il('.cee(bl 11): IOl1g black 
cylinclrieal fleclI Iw,IK, as l'oUIlIIILS a 1"nll'1', ILnd from one 
allll-a-half to two feet long. 

The Ca~siH. nml'gillaLa is a ROInewhat ,qmal1 tree but 
occupying considl'rable "pace fn>1ll its widespreading 
habit. lllossollls profu:-ldy, principally in the rains, hut 
al.'lo throngll the hot we[1ther, vdth nUl1lCrl}IlS 1"0£8-

colored flowers, awl if.! a very ornamental object, b(;tLer 
~ . 
suiterl for a shru1bul'Y or open ground than for a roacl-
o:itle . 
. Lagerstra:mia regina (jarool):a handsome tree, bearing 

a profusion of roso-colol'wl or purple blossoms (see also 
Timher Trees). 
'The Oassia Javanica is a handsome forest tree ; amass 
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of bea.utiful pink blossom in April and May, and bearing 
large heavy rugose bean pods. 

All the>:c treeR, however, are of little beauty, except 
when in flower, and give little shade. 

The following trees are all Rllited for roa(l-side planting' 
being hancholllc, hanly, and giving gootl sh11110: . 

Tho Dclleni!1 spC'eiosa (']lalt:\').·--A lml'dy hltw.1sl)lllP 
tree, with ]al'ge-riblwu chcstnut-like ]O:W(,R, Jlohlu whik' 
Hcentetl H()weJ'~, hl()s~()Jning ill .fuly, sueceerletl by laf!~e 
green sepalolls apple-like frllit:-;. 

The ;\fagllo1in. I'toro('ltl']l:1. :1, h:Ul.J"Olll~ trl'!', wiLh li1r.~(. 
~mooth glossy h\ltvcs, Hn.] glollltll1rwhite' fi ·n.gmnL Hu\V('l' .. ,; 

hlog~olllin~ in /\..]'ri1. 
The N<1ucll':t e~1,Ilamh~t (or kllllt!nm), :t Jinf; "11:1(1,,, ron'sf, 

tree, hearing' in July a J>r()f\l~i()11 of Hurt Imjl:'('oloretl 
sweet-,,;c('nt,)tl JlI)WC]'-{, ped'l\dlr g10lmJar in ~ltal>(' a;](l of 
the Si7.f~ of !L tUllui,s Ilall- - l1 charrnin,!.;' ]"()a(l-.~iflo tn'('. 

8wieLenia lllahognll i. 01' 1lJ:1.hflg;WY trC'P, is all IJxcr>etl­
ingly ha,lUj"OIl1e awl valn;1hle tillll)t!l" tree, hnt ()f I·dow 
growt11. 

TIlt! !lldi;1 Rt'mpcn"in'u"l (01' bnkn.,Ylin), a ratlu'l' 
hallll,.;om(~ t.I"t)I \, with tL ,~It-like foliage tLllIll'leg:lIlt libe­
Rcenterl flower ,~. 

The Jonesia a,~oea (a,~()c), onc of the lnO,~t gorgcOllH 
anu beautiful ol~jects of the vugeta111ewmH whe/l in 
full bloom, with its largo compact t"wiBes of Ol'a!l~() Rnu 

scarlet. Flowers in Feuru1l.I'Y and M :1rch, aUfl again 
occa'lionally in ,Tune or July, but not to the sallw cxtent. 
(jivcs a thick heavy sil&ue, and when out or bloH:;OIJl is 
still ornamental from the ,graceful droop of"' Hs foliage 
and the numerous pendant,. India-J'Ilul>er like leaflets, 
of various shades of purple and bronze. 
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The Mimusopfl elengi (or bokul), a very fine timber 
tree, bearing, in March and up to July, small spurrowel­
I!lhaped fragrant flowl,r,';, a great favorite with the 
BengaliR, awl deservedly so. Thero is no finer object 
than a handsome well-grown avenue of bokul trees, 
such af:l one existeJ a few years ago on the western IJank! 
of Tolly's Nnllah, ncar Tallygunj, as an approach to 
the haml!Sollle gmup of temples, 01' Thuko01'U(tftcc, croct­
eJ by the Mundnls of Bhowally, and dedicated to the 
Ood Rarlhakrishna. The nwncrli having hecome involved 
in-debt, this liohle aVelltlt·, tlw finest I have ever seen, 
wa~ ruthll's~I'y cut down anll Hold fur tilllLer by a grai:lp­
ing llceree-llOllkl'. 

Kigcli:1 pillnatf~, a htrgc sl)ll1owhat coan;e-f()liaged tree, 
with very nnnarkaLle rope-like woo,]y 1\l)wer stems 
which hang from tlw In"anelieH tLl a length of ten feet 
till tlwy nm1rly tOllch the gl"l)tlwl, allli Lear a. -sllccel>sion 
of handsome, (lecp 8(uJl.y-de-uu!'/(j' colOl'ell Howers, which 
give fort.h at lIi:;llt a 801uewhat 1lllpleasant smell. 

The Grevilla robu~tl1, a very beautiflll pyr!1111idal tree, 
with dellse fem-like foliage. 

TIll: Ficll'l ela~tica. (lmlia-rubber tree), Ficus Indica 
(hu.1'). and Ficll;; l'eligioslL (pipu.l), arc all meful 8hade-tl'ecs 
for l'oall-8ides. 

The CI11marina muricata and tho Uvaria longifolia, or 
DC~tlL6;· ·/L, are too well knLlwn to need description. 

Of the fruit troeH t.he following may be enumerated: 
The Mangifera Indica, or mango (am); the Artocarpll.s 

integrifoliu!>, jack-fruit (kuntal); the 'famarindus Indica, 
tamarind (tentool); the Adansonia dibritata (Baobab), 
monkey bread fruit or bilactee ten tool ; the Dellenia 
"lieciosa (chU,lta); the I>iosperos kaki (bilaetee gab) ; the 
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Jambosa vulgaris, roseapple (or gftlab jam) ; the Jambosa 
alba, starapple (or jumrool); the Terminalia catappa, 
Indian almond (or desce barlam). 

The following are amongi-lt the most uReful timber 
trecs:-

Melia azad (Neem)-A hanly and quick-growing tree, 
much prized hy the natives for it~ me,licinal qualities. 
YieldK an useful fragrant wood for household purposeR, 
the heart wood much resembling mahogany. 

Tectona grandi;; (Sagoon, teak)-A. large form;t tree, 
yielding a valuallle woo(l, Imt of very ;;low growth. 

Acacia flirisa (SiriRK)-A rapidly growing trec with It 
coar-fle-grained tilllber of little value; used principally for 
box planks. 

N uchelia champacca (Champa, Rampangi)-A fonnnll 
tree, prized by the natives of Bengal for itfl large narrow­
petalled fiowerR of a dull yellow color and 11dicious 
fragrance, and which are used in n·ligiOllfl ceremonies. 
The wood if; of a rich brown eolo]", close-grainrd, finely 
mottled, takes a nne polish, and makes beautiful furni­
ture. 

Acacin, eatechu (Slmh)-A la.rge tl'oe, with bipinnate 
foliage, yif'lds tho enfeh of commerce. Timber considered 
more durable than teak; useJ for posts, rafters, !lpear­
shafts, &c. 

Dalbcrgia E.ir;soo (Sisn or Sissoo )-A handsome and 
useful timber, fltrong and durable, with a close compact 
grain; suitable for all kinds of joiner'!:! and carpenter's 
work. 

Inga dulcis, a very fast-growing tree, with a very 
~ough, hard, heavy, close-grained wood, very like ash. 

Lagers~rremia regina (Jarool)-A splendid tree, with 
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rich rose-colorecl, or occasionally purple, blossoms. The' 
timber is most uHcfllJ fur all pmposei'l. house-building, 
planks, scantIiugs, boat-building, &c. 

Erythl'inu, I Illlica (Pahta M llIlIl UI' J(ashi)-A morlcrato 
Hizc(l tree, very COllllllon; ll('an; in March clllster~ of bril­
liant Hcnrlet tlowen;, Imt of no beauty at otlJCl' times; 
yiplJs a strong wood, nspj'ul for floor or wall-planking, 
]mt d' no great scnIltlin,~·. 

F(,l'Cmia, ek'pkllltllll1 (Kntltl,cl)-Crrrwfi to [t good size; 
good timber, close ltn(l e\"!.'n-g-raincd; used for duors and 
mit(ors ill llntive lwlliw8. 

AJ'LocarplIs illt{',~l'if()li liS (1\ untal, ja('k)-Yields a l1anrl­
SOlllll \Yooll flJl' fUl'llitl\l'C-lllakill;;, ubo for ghullnecs or 
wLti \'0 0 iI-mills. 

(jl'i,~ll'lt t()1I1l'llt(),~rt (Knnlalli, nllarec tllHw)-A small 
trm' with dl'oopillg'1'l'an('lH·,;. A nU1~S of dazzling red 
whun in fiowl'r in Fdml:Ll',Y awl l\T [ITch; wood strong, 
clo.~u-grainetl, and ](('tLvy; 111-;C'ful for posts and tie- beams 
when procmallle of ~umeient si%;u; il-; easily e::;taLlished 
It1111 a mpid grower. ' 

Ficus gulerin. (Goolar)-A cummon, conrsc, fast-grow­
ing tree, wit.h a. CO[tlW~ grained IJrittle woou; only useful 
for one purpose, well-em}ls 01' fountlatiolll; for steps, as it 
does llot decay ll1lflm' water. 

Naudcn. cada.llIhn (Kutldum)-Gives a wood of close 
and even ~Tltill, but brittle unll wanti11!! in strenrrth. 

C"'" • ~ I 0 

Dwietonia ma]mgoni (~LdlOgany)-Too well known 
to need tlcHcription. 

Bombax IH)ptaphyllntll (Simul)-A. tree of very rapid 
growth, bllltl'illg a g'Ol'ge~us erim"OIl flower, succeeded by 
pod:; full of :;ilky cotton; the wood is light and C08J'S&, 

but plankB cut from old trees make good boxes. 
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The following are suitable for planting on waste land 
and burial-grounds :- . 

The Dalbergia . (SiHsoo)-This common tree of the 
India.n jnngles grows fast, and has a capital wood, use~ul 
for ruany pLU'poses. 

The Rain tree Guango (PitheeoM)iu~ Saman)-A very 
fast grower; gives splcmdi,j shade, and yiell18 a pOll with 
a sweet pulp, which is ~\'o:lCljily euten by cattle, bilL gives 
a timuer of little value except as fuel. Any of the 
smaller fruit trees are also ::mital)le, such as the PHidium 
gua:ja.va, guava (pyam or IUlll'OO<l); the Aehras sapota, 
sapota (supattoo); the Zil.yphus jujuha (hit,pr) kool; 
Zizyphm vulgaris, plum (k.,olphul); and m!Lny others. 
No plant is more useful in this l'('spect than the M usa 
sapientnm, the plantain (kola). ot'whieh there am Heveral 
good kinds, the Lest being the chalUpa, chinee-champa, 
Illartauan, Daecae. 

The above list is in no way intended to be exhaustive, 
as I have simply gi~'en tho mtmes of tho~e treeR with 
whieh I am myself best 3.C(plainted; lllany others will, 
doubtless, suggest thclllselvus to the reader. 

In' planting trees hy the silles of road", a goot! flized 
circle or di8C of turf should he removed from the spot 
selected. The earth should then be dug up to a ~lepth of 
at least two feet, and if of a poor de>'lcription, fresh earth, 
or preferauly leaf-mould, should be rmhstituted. The 
young tree planted in the centre of this must be pro­
tected by a Rtout basket from the ravages of cattle 
and goats, the latter especially arc most destructive. 
Trees must be watered in the dry season, and their 
enclosure must be kept free from grass. No young pla.nts 
will flourish if choked with oaM or motu grasses. 
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A good deal mIght be done to encourage the planting 
and preservation of trees on the road-sides by the adja-: 
cent householUers, by ,offering a small premium for each 
tree planted and preserved in health until it attains !It 

certain height. Tlus practice is followed in some of the 
States of the North American Union. Hindus also are 
always ready to plant and water Ficus Indica and Ficus 
religiosa. 


