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considerable quantities of culture media, and  b y  chenrical 
methods isolated and extracted the ptomaines and albumoses 
that  the  germs form. 

These poisonous liquids have been injected into guinea- 
pigs, and  the animals then inoculated with the virus of 
the disease. The guinea-pigs which had thus been treated 
were not seriously affected b y  the virus, while the  guinea- 
pigs which had not been treated by injecting the 'emedy 
invariably died. Both swine-plague and hog-cholera have 
thus been prevented i n  guinea-pigs, which a r e  very suscepti- 
ble to the diseases. 

Some experiments have also been made upon hogs, which 
have  been fairly successful; ancl tl-lere is every reason to 
expect that  this method of treatment can shortly be applied 
on a practical scale. It rnay be mentioned that the scientific 
results of these experiments were published i n  the Philadel- 
phia ilIedicul Netus of Septen~ber  a n d  October, 1890. 

QThile Professor Koch has been working for the benefit of 
mankind, the secretary of agriculture of the  United States has  
had the pecuniary interests of the farmer and  the safety of 
animals a t  heart i n  encouraging this difficult line of investi- 
gation ; a n d  results have been secured which a re  far,-reaching 
i n  their importance and  appl icat~on for men as  nel l  as  aai-  
mals. 

Professor Koch, in  treating consun~ption,  uses a solution 
the  con~positiori of which he says he does not  know. The 
Department of Agriculture uses substances which a re  ob-
tained i n  a solid form, a s  most drugs, and prepares solulions 
of a n y  desired strength for treating the diseases of hog cllolera 
and swine-plague. 

There is iio reason why this line of research should not  be 
pushed with reference to  many  diseases of men and  animals 
i n  the large universities and laboratories of o u r  own country. 
I n  the hands of competent investigators, there can be se-
cured in the United States the most important results, and  
great discoveries can be made The Scientific Department 
of the  government has shown the  way. Let  otlrers foil om^. 

SPECIAL PLANTING FOR HONEY 

ITis a wt 11-known fact, and as thoroughly appreciated by the 
thoughtful bee keeper, that often, because of some peculiar con-
dition of the weather, even our hest honey-plants far1 to secrete 
nectar. In  Nlchigan the yea18 1888 and 1890, and to a lehs de- 
gree 1889, pave excellent llluitratiorl of this fact in respect to 
w h ~ t eclover. 

Again, ~t ircquenlly occurs that a droutli or o\er-procluction 
the previous seaion so weakens plant- that Ute> do not de- 
velop to the blossoming stage, or do not produce bl+~.oin~. This 
very sewon. 1890, ga le  us almost no b e s c ; n  oocl bloom. The same 
truth i ~ :  ill~istlated not inf~equenll> Ijy alrr~oct all of our nectar- 
secreting plants. 

Once more, there tire ti~neb in erery season and region when 
t h e ~ eis a dearth of nertar secreting flowers. In 1Rhchigan t h ~ s  
period corries allout July and Aug~~ct ,  azaally from aljoot July 15 
to Aug. 15. At this season there are neither native honey-plants 
in bloom, nor are there honey-plants in cultivation So ah this 
season the bets are idle, and rohbiog is a conllnon occurrence. 

For the above rea.;ons bee keepers ale irluclr intrrestecl to know 
if there are 1)lants that rvtll alnays secrete nertar irrebpective of 
weather.-plants that w ~ l l  secretc not simply e111)ugh to attract 
) ees, b ~ i t  enoug11 to give a surulus ancl iusule a profit. They ale 
also practically Interested ia knowing whether or not there are 
plants that 15111 seclete so liberalljl that it will pay to grow7 them 
for honey alone. I t  is further a niatter of importance to find if 
there are plants that bloom at  tlle trine ot the honey-dearth in  

July and August, and so, valuable to grow, either for honey alone 
or for honey and other purposes. T h e ~ eare aln ays more or less 
waste places, by roadsides, along railways, etc., near by most 
apiaries. I t  is important to Itnow if it Will pay to utilize snch by 
planting for honey, and, if so, to know what to plant. 

That these are important rnatters for investigation is clear from 
the fact that many bee-keepers have spent consiclerable sums in 
tryinq to solve the:.e questions. 

I t  is clear, that, to arrive at  any definite and reliable conclu- 
sions, experiments must be tried on a large scale. We must not 
see simply that bees ~ ~ o r k  on the flowers, but we must get results. 
We must be assured that the bees actually store, and that in pay- 
ing quantities. 

I t  occurred to me, and to the board of our Michigan experiment 
station, that this was a ~ e r y  proper subject for investigation a t  
our station, and so for the past two seasons we have devoted 
about fourteen acres to this purpose. The seasons have been very 
opportune, as there was an almost total failure in the honey-har- 
vest both yearfl; and so, if any plan adopted was a success, it 
would hare ample chance to prove its excellence. 

I decided to try tho three following honey-plants: Rocky Moun- 
tain bee-plant (Cleonze integrifolia), Chapman honey-plant (Echi-
nops spherocephalus), and a foreign mint of the genus Illelissa. 
I hoped to find a plant that would secrete nectar every year, es- 
pec~ally in times of clrouth, that would grow with little or no care 
on the part of the bee-keeper, and would yield bountifully of nec- 
tar. As the Chapman honey-plant was loudly praised, and was 
reported a success upon actual trial, and as the seed had been 
distributed by the government, it occurrerl to me that it  should 
be one of the plants first tested. The Rocky Mountain bee plant 
flounshes on the dry plains of Colorado, where it is said to give 
procligious yields of nectar; ancl as I had been quite successful in 
growing it in small plats for years, where it seemed to attract the  
bees from early July till frost, I looked upon that plant as well 
worthy a trial. This plant is also reported as growing wild i n  
Wisconsin and Mlnneeota, and as affording much nectar. The  
Jfelissa t~elongs to the mint family,-a family of honey-plants,-
is strongly praised by  those ~ 1 3 0  have tried it, and who have n o  
pecuniary inlerest in  its becoming popular: so I concluded to 
make it  tbird in the list to be adopted. 

T h e  Chapman Honey-Plant. 

I have planted, in all, four or five acres of the seed of this 
plant, sotne on clay and othels' on sand. When the beed came, 
the plants made a very vigorous growth, but did not blossom at  all 
the first year. Thus the plant is a biennial. No nectar can be 
secured from it until the secolirl year after planting. The plant 
loolrs like a thistle, the spines doubtless suggesting the generic 
nameXc7~i?zops. The flo.verq for111 a vcrq perfect globe or sphere; 
hence the specific name spherocep7ialus is very appropriate. The 
plant, if cultivated till once well startecl, will care for itself, as it 
is very'\igorous. It begins to bloom here at the Michigan Agri- 
cultural College about the nliddle of July, and continues to blos-
son1 till the middle of August. The blossoms commence to open 
at  the lower margin of the head, and continue to open towards 
the cenlre The seasons have been very dry, yet the bees visited 
the Ech~nojl?s very freely, and secured considelable honey; a n d  
this, too, just at the most desirable period of the year. 

A x ery serious objection to the general adoption of this plant is 
the drfficulty of securing the seed. The chaff has barbed awns, 
that ale very minute. These fly everywhere as we clean the  
seed, and, except one is protected better than he will be unless 
previou4y taught by experience, these awn> are sure to enter the 
eyes ancl pierce the skin at  every possiblc ol~portunitg. The effect 
of this is almost maddening. For three or four dajs  the pain in 
the wounded e j  es ancl sliin i:; almobt unendurable. 

After the plant? bear a full crop of seed they seem exbzusted, 
and v ~ ~ y  Our plants infew surtive to blossom the second year. 
1889 were ~~oni r t r fu l ly  tine and vigorous: the plants on the same 
area this Pear are \erg few arid scattering. To he sure, young 
plants have come up thickly from seed, but they will bear no 
bloonl ti11 18!)1. Thus we see that we cannot grow this pIan6 
profitably except as we plant, or permit it to self-pIant;, every 
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year, and also that we get no honey till the sedond season from 
the seed 

Another serious difficulty is the chance that the seeds may not 
come. I planted fire acres of beed this spring. The seed 
seemed excellent, the ground was in fine conclition, and we h?d 
freqnent a i d  abundant rains; yet so feiv of the seeds came, that I 
ploughed ali up, and sowed to buclrwheat. 

We see, tlien, that the special planting for honey alone, of the 
Echilzops, is not encouraging. The fact that the plant is a bien-
nial, that it  is so terrible to thresh, that the seed i j  likely to fail 
to germinate, and the fact, if we may judge frotn analogy, that 
the plant mag not always secrete nectar exen though it bloom 
profusely (our experiments do not prove or refute this point),-all 
would tend to make the wise bee-keeper hesitate before he grew 
this plant. I t  seems more than probable that it will never pay to 
do so. 

The Rocky Mountain Bee-Plant. 

I had previously learned that to grow Cleome me must plant in 
autumn. Sp~ing-sonnseed will rarely germinate. So in the fall 
.of 1888 I sowed eight acres of Cleome. The seed was procured 
fresh from Colorado. To iny great disappointment, the seed did 
not germinate well. In many places the plants were exceedingly 
scattering. These plants were on sandy land. Other seed was 
planted on clay, and did not germinate nearly as well as that sown 
on qand. The blossoms comtnenced to open the first of July, and 
continued to bloom even into September. The season was very 
dry, the excessive drouth reaching from July till late autumn,- 
just the time for a Colorado plant to show its virtues. The plant 
grows from one to three feet high, the foliage is smooth, the ieaves 
compound, and the flower an umbel. The flowerets commence to 
open belon7, and continue for a long time. 

To my great disappointment, the flowers seemed to furnish 
very little nectar. The bees worked on the plants only occasion- 
ally, and then not excessively. Thus there were two disappoint- 
ments,-failure of the seeds to germinate, and failure of the flow- 
ers to secrete. 

We sowed in 1889 three acres with seed of our own raising, 
which failed almost entirely to germinate. We left three acres 
uncultivated where the plants were thickest in  1889, to see if the 
plants would self-seed the ground. Here, too. we were disap-
pointed. There were so few plants, even though the season 
seemed exceptionally favorable, that both piecos-the one planted 
and the one supposed self-sown-were ploughed up. 

Thus these plants, like the Echinops, two as promising species 
as  we could hope to find, promise little in the way of special 
pianting exclusively for honey. The expense and labor; the doubt 
of growing a crop even though we plant; the chance that the season 
may not be propitious, and so there be little or no nectarsecreted, 
even though the plants do grow and bloom,-all this makes the 
prospects for profit in such planting not encouraging. 

Melissa. 

The Melissa is an annual. We planted it for two successive 
years. I t  did well, blossomed freely, and was visited very gener- 
ally by the bees. It grows well on both sand and clay, and, by 
sowing early, will commence to bloom early in July, and continue 
in  bloom for a month or more. I regret to say that it  w ~ l l  not 
self-seed, and must he planted annually. This i~ expensive, and 
it is doubtful if it will pay. It is to be said, however, that ilrle- 
liiissn, in  common with the other mints, seems to attract the bees at 
all times of bloom, whatever the season: so I am of the opinion, 
that, if any plant will pay exclusively as a honey-plant. it will be 
come mint &$any of these are perennial. As the three acres of 
illelissa lact season weve singing with bees all through the time of 
blossoming, and. as our bees swarmed in earl? August, a thing 
unprecedented 14hlichigan, it gives reason to hope, that, with a 
large average, we might secure a honey-crop each year desriie the 
season. 

Thus I helleve our experiments indicate that special plantang 
iSw honey alone is of doubtful practicability; that Echi??opsand 
&!Zeoww,at  Iea t ,  are not the plants for sucEl special planking, it it 

is ever to be a success; a,nd that wh~le  Nelissa, or bee-balm, is 
not profitabl~, as it is an annual, it is possible that the perennial 
nlints are the plants, if any such there be, that will yay us to 
grow exclusively as honey-plants. 

Unless C'leonze will seed itself, it is not the plant even for way- 
side planting 1 think we m ~ l s t  look to some of the persistent 
mints, or, more probably, to some plant valuable for other pur- 
poses even, to piant on the roadside and in waste places. 

I hope next to try JIelilot, or sweet clover, noL so much to find 
whether it is a 1 aluable honey-plant, as me know that now, but 
rather to find i f  this luxuriant and vigorous clover may not have 
other iu~portant uses, possibly for silage. I shall also hope to 
plant small beds of promising mints, in hopes for hints of some 
plant that will pay jnst for nectar, and nothiag else. 

A. J. COOK. 

THE RELATION OF GROUND WATER TO DISEASE. 

AT the meeting this year of the Royal Meteorological Society, 
held on Wov. 19, the president, Mr. Baldwin Latham, delivered 
an address on the above subject. 

The pages of history show that tvheii the ground waters of our 
own or other countries have arrived at a considerable degree of 
lowaess, as evidenced by the failure of springs and the drying-up 
of rivers, such periods have always been accompanied or followed 
by epidemic disease. In  all probability, ground water in itself, 
except under conditions where it  is liable to pollution, has no 
material effect in producing or spreading disease. As a rule, it is 
only in  those places in which there has been a considerable amount 
of impurity stored in the soil that di~eases become manifest; and 
the most common modes by \vhich d~seases are, in all probability, 
disseminated, are by means of the water-supplies drawn from the 
ground, or by the elimination of ground air into the habitations 
of the people. I t  is found that the periods of low and high water 
mark those epochs when certain organic changes are taking p!ace 
in the impurities stored in the ground, which ultiniately become 
the cause, and lead to the spread, of disease. Mr. Latham defines 
"ground water" as all water found in the surface soil of the 
earth's crust, except such as may be in combination with the 
materials forming the crust of the earth. I t  is usually derived 
from rainfall hy percolation, and it  is also produced by conden- 
sation. In dry countries, ground water is principally supplied 
by the infiltration from rivers as, for example, in the Delta of the 
Nile. 

The absence of water passing into the ground for a long period, 
naturally leads to the lowering of the free ground water-line, and 
may lead to the drying of the gropnd above the w a t e ~ l i n e ;  and 
it is curious to note, with reference to small-pox. that the periods 
marking the epochs of this disease are those in which there has 
b?en a long absence of percolation, and a consequent drying of 
the ground preceding such epitlemics. On the other hand, small- 
pox is unknown at  such periods as when the ground has never 
been allowed to dry, or is receiving moisture by condensation cr 
capillaritp. 

The study of underground water shovrs that certain diseases are 
more rife when waters are high in the ground, and others \vhen 
the water is Ion.. The conditions that bringahout and accompany 
low water, however, have by far the most potential influence on 
health, as all lo\\--water years are, without exception, unhealthy. 
As a rnle, 11112 jears of high water are usually healthy. except, as 
often happens, when high %vatel: follo\vs immediately upon marked 
low water, when, on the rise of the water, an ~nhea l t~hy  period 

invariably follows. 


M r .  Latham has found that those districts which draw their 
watrr-supplies direct from the grnund are usually more subject to 
epidemics and disease than those districts in which the ~ ~ a t e r - s u p -  
pl! is drawn froin rivers supplied from more extended areas, or 
from sourcrs not liable to underground pollution. In  the case of 
Croydort, one portion of the district (under three-fourths) is sup- 
plic-d with mater taken direct from the ground, whilst the rennin- 
ing portion is supplied with water from the river Thames. I t  is 
curious to note, that. even so recently as 1885, the zgmotic death- 
rate in the dint,ricts supplied with underground water was twice as 
great as in that kart of the district supplied frorn the Thames; and 


