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raising of cattle pays better than n1nles. 
T he question is then a 1nere questio11 of 
profit. And ii $100 invested il1 bees ,vii l 
give a larger profit than the sanile amount 
invested in most branches of agriculture, 
then the. first objection ,viii be ans\vered. 

A farmer loca,tecl i11 any average agricul
tural district in Michigan can })Urchase ten 
hives of bees (and if not in movable fran1e 
hives can tra11sfer them to such), an extract
or, honey knives, bee hat, and other neces
sary al)pliances at a total cost of not over 
$100. 1'he tin1e necessary to care for then1 
each seaso11 would not exceed in the aggre
gate 20 days, at say $1.50 per day, being $30. 
Now what will he receive in retur11 ? J1tdg
ing from my o,v11 experie11ce ancl that of 
others ,vho have practically applied t he in1-
provements in bee-culture ,nade in the last 
20 years, he will obtain not less than an 
average of 75 lbs . of surplus per hive, mak
ing 750 lbs., worth at least 12,½c. per lo ., or 
$93.75; deducting the value of the labor, a11d 
he has $63.75 as a profit on the original in
vestme11t of $100-an income of 68¾ per 
cent. Aside from this in most ye~trs there 
would be a11 i11crease in stocks which would 
offset any losses vvhich might be suffered in 
wintering. 

Bnt is not the above estimate too high ? 
Let 11s see. Duri11g tile past year-ancl it 
was 11ot above an average honey season in 
1ny section, Jinn or bass\.vood yielding but 
little hooey-fron1 29 hives , 20 of these 
being in box hives, I obtained 2,000 lbs. of 
honey and 25 new colonies. 111 one season 
prevfous, being desi1:011s o~ ascertaining 
just "vhat a nutnber of CC?lon1es wo~1ld pro
duce if atte11decl to careft1lly t and increase 
of colonies prevented; 17 hives averaged 
125 lbs. of extracted honey each. I an1 
satis fied the estin1ate is not too high, b11t 
the profits might be often larger in extra 
seasons. Of course my estitnates are 1nade 
on the supposition that tile system of 
managemen t is in conformity \vi th the in1-
proved metbocls, and not 011 tile old plan. I 
think I need not ,vaste any t ime h1 p resent
ing evidence that the profits above rnentio11-
ed are larger than those secured in n1ost 
bra11ches of agriculture, anc.l shall ass11n1e 
that the first objection is ansvvered. 

The second objectio11-the fear of being 
st11ng-is certaill ly n. very feeli1ig objec
tion; ancl i\ war1n receptio11 by a score or 
more hybrids, without protection, woul(l 
p11t a large majority of persons to tlight, but 
fortunatt"ly s11ch cases are rare, and ,vit h 
the use of tile bee hat ail danger is avoided. 
Occas ionally there is a person vvho is so 
seriously affectecl by the virus of a bee t hat 
it would be i1nprt1dent for lliru to have any
thing to do with the1n ; bttt we fi nd on ly 
one such person in a t ho11sand . l\Ian}' per- . 
sons care littl e for the ::;ting of a bee. scarce
ly more tlaa11 for t he bite of a n1osquito. 

'fhe fear of being st11ng is a sn1all objec
tion, and the pain and inconvenience is one 
of the unpleasant featuxes of the business, 
and what busine,ss has not its disaa;reeable 
poil1ts? Crops fail, al l l{incls of stock: are 
subject to di~ease ancl accident; pear trees 
are struck with the blight, the curc11lio cles
troys the p lums, even t he dog runs mad. 

The third objection-a lack: of k nowlege 
of how to n1anage the1n-is the n1ost serions 
one. Tl1e first two are merely ttsed to avoid 
giving the true reason which woulcl involve 
an ack.nowledgement of ignorance, which 
u11fortunately, we oftin1es hesitate to make. 

It is a fact not to be disguisecl that the suc
cessful keeping of bees reqnires careful 
study ancl pron1pt and tin1ely care, as n1uch 
perh~ps as any branch of agriculture; but 
happily the bee-keepers of the U. S. have 
been a p11blic-spirited and unselti:sh class, 
and through tbe mediun1 of our bee jour
na ls, pan1phlets, and books, J1ave placed 
v.rithin easy reach of a ll people, a f11ll and 
co,nplete kn owledge of the vast i1nprove-
1uen ts n1ade i11 the mai:iagen1ent of t he 
apiary cl uring the last ten years. And 'vvhat 
n1ore pleasant way ca11 the farn1er e1nploy 
the long winter evenings than in making 
hin1self, his wife, so11s and claugl1ters, 
f an1i Ii ar with " Lan gs t rot h on the H oney 
Bee," "1'he l\ii ysteries, by Quinby," and the 
equally valuable and still later information 
contained in the journals of to-day. In this 
n1anner t he natural history of the bee and 
the theoretical n1anagement of the hive can 
b.e pleasantly obtained. Ancl not only this. 
but tl1e boys ,vill be inflnencecl to speDd 
their earnings at llon1e i11stead of at 'the vil
lage store or saloon; and another avenue of 
enjoyn1ent and profit wi ll be opened for our 
tar1ners and their sons and claughters. 

No,v, sha,11 farn1ers keep bees? While 
the majority of them do not, and probably 
will not, yet I unhesitatingly reply that 
t hey should. I t is a true saying that " The 
n1a11 \-vho loves his bees, loves his ho1ne." 
And if our farmers could be i11duced to 
make themselves familiar with the wonders 
of t hfl' hive, I an1 ceTtain that an e11tl1usiasm 
vvo11ld be arousecl which would give 11s 
n1any ski llecl enton1ologists, a 11ew interest 
won ld attach to the ho1ue circle, vice wou Id 
be avoided, and a new element of profit 
would be introdt1ced i11 agriculture. 

A. B. CHENEY. 

Reciprocal Benefits of Bees and 
Plants. 

. 
READ BEFORE THl!: 1\fICH. CON VENTION. 

The mutial benefits of insect s and plants 
are wonderful, varied, and manifold. With 
so1ne plants, like Indian co.rn, pines, and 
SJ?ru~es, ~he wi11d is the pro1ninent agent in 
d1str1but1ng the pollen. To atone for this 
i1nperfect method and the great vvaste like
ly to follow, nature secretes a profusion of 
tile fe rtili zi11~ dust. In the case of the 
trn1npet-creeper and n1any tropical plants, 
t l1 e 1lu1nn1in~ bird often transfers pollen 
fron1 flower to tlo\1'1er. In son1e instances 
snails do a si1nilar vvork ; in others, water, 
as in the case of our e ll -gTass. 111 roany 
casl"s flies, butterflies, moths, beetles and 
bugs are very efficient in the sa1ne good 
worlc. H or11ets, wasps, bun1ble-bees, and 
esp€'ciall y honey-bees, are also frequent 
vis itors to the flo,vers of plants for tbe pur
pose of collecting the pollen and 11ectar for 
then1selves an(l for their yoru1g. Of all 
insec.ts1 tl1e hive bees and their allies show 
the most in telligence in their behavior to
wards plants. 

Tl1e flo\vers of onr willo"vs and poplars 
are of tvvo kincls-maJe and fe1na le. The 
:flovvers are on distinct trees which are ofte11 
separated by cons iderab le distances. In 
sorne cases the po llen may be transferred 
by the wind, but in 111ost cases it is un
doubtedly carried by the bees which are 
very active ,vhile the flowers are fresh in 
early spring. Tlle flowers of all our ru e!-
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Ions pumpkins, squashes, cucumbers and 
gou!ds are of two kinds on different por
tions of the sa1ne plant. The flowers are 
eacl1 furnished with a long or rather deep 
corolla in many cases, and the pla11ts ofte11 
lie flat on the ground where the leaves 
cover tl1e flowers from tl1e action of tl1e 
wind. Bees ancl other i11sects are the 
necessary acrents in crossing the flowers, 
a11d to tl1em ~ve are indebted as 011e of the 
links in the chain whicl1 affords all Olli" 
gourd - like fruits. In nature t~1ere ~re 
1ua11y other examples of plants 1n which 
the two l{inds of flowers are separate, 
as i11 oak, chestnut, beech, hazel, vval!lll~, 
hickory, and 1nany n1ore. _But ho,v 1s 1t 
with n1ost of our flo,vers ,vh1ch are p~rf~ct, 
i. e., those having b_oth stamens anc_l pistils? 
I sbo11lcl have mentioned that not,v1thsta11d
ing tl1e stamens ancl pistils are near ea~h 
otl1er on trees of the chestnut, and the p_1s
tils are evidently abttndantly d11sted ,v1th 
pollen, yet no frui.t sets 1mless two trees are 
some,vhere near eacl1 other, that the pollen 
of one tree may get upon the pistils of the 
other. !11 sucl1 cases the flowers of tl~e t~o 
trees fertilize eacl1 other. The s_ame 1~ sa1cl 
to be true ,vith one stall{ o_f corn 1n a distant 
field. I i11tentl to try this ~~re fully the 
comincr season, and 111 a sin11lar manner 
test 1nany otl1er plant,s singly, to see if th_ey 
will produce seecl, and whether the qua1:it1ty 
a11d quality are good. ~lost of our cultivat
ed strawberries have perfect flowers, and 
n1ay be self-fertilized, at least to a g:r~at ex
tent; but the Hovey, green _prolific, and 
some others have poor or abortive stamens. 
That tbey n~ay be f~·uitftll. it i_s the practice 
to 111ix the plants with the Wilson or some 
other plants bearing perfect flo,.vers. The 
bees carry the polle11 aucl tak:e the honey. 

But l1ow is it with the majority of perfect 
flowers ~vhich have good stamens and good 
pistils i11 tl1e sa1ne flo,ver ? In u1a11y of 
these tl1e polleB is applied to the stign1a by 
insects and such :floweTs are rendered more 
fruitfui by th~se insects than they wouJd 
be if the flowers were left to tllemselves. 
This has been proven by experiment to be 
the case i11 many instances, though son1e 
tlo,,vers are no 1uore lik_ely to seed with the 
help of insects than without. Ve!Y many 
of our perfect fl.o\vers present or ripen the 
a11tl1ers a day or so before the stan1ens are 
ready. Sucl1 are the lobelias, c_an1p~nulas
most all the colupositre ,\"hicl1_ 1ncl11des 
about one-ni11tl1 of all the flowering plants 
of tl1is part of the country. The last order 
includes the s11nflower, aster, _gold~n-rod, 
danclelion, etc. Flowers of sp1lobr1u:n or 
willow, herb, ancl clerodendr9n, tltr{!st tl1e 
sta1ne11s 011t straight when ripe, wl11le the 
miniature stigma is curled back a11d un
opened. On the following da):', after tl1e 
pollen is ~one the stigma straightens 011t 
and opens. 1i1 the case of clerodendron, 
the stamens curl back: when the spyle 
straighte11s. The stign1as are the brides 
too late for the marriage of nearest rela
tives, for t he pollen or _bridegroqn1s have 
bee11 carried off by the rnsect priests, and 
may be wedded to others not related or .;iot 
very nearly related. All pla_11ts producing 
the ripe anthers before tl1e st1g1nas are pro
tci11,droiis. irany otl1ers are protoge1ious. 
They present or ripen the stigmas before 
the anthers sl1ecl pollen. Of s11ch we l1ave 
the rib-grass or plantago, forget-me-not, 
scrop11laria. 

[ Full explanations are useless wltho11t il-

lustrations. The Professor showed many 
of these by figures on the blackboard ancl 
on charts.-ED.] 

We may almost say that flowers. whicl1 
are protandrotis or p 1rotogenous are the 
rule ai1d 11ot the exception. Houey bees 
are the 1nost prominent, but not generally 
the only insects which transfer the pollen. 
In the pri1m·ose of 011r greenhouses, Hous
tonia and partridge-berry and others, all the 
styles of the flo.,,vers on one plant, and those 
propagated fron1 this by cuttings are of a 
certain length. They are Jong on son1e 
plants and short on others. On plants with 
1011g styles shovving the stigma at the throat 
of the corolla, the stamens are inserted on 
the corolla below, near, or to,varcls the base 
of the flo,ver, while flowers with short 
styles have stau1ens at the th.Toat of the 
corolla. Some experiments show that the 
pla11ts are 1nos~ productive of good s1::e!J.s 
when stig1nas of the long styles are fertiliz
ed by anthers occupying a similar position 
on flo,,vers of other plants. And so of the 
sho1-t stigmas. The above plants ar~ oft_en 
called aimorp7ioiis 7,yt7ieriim soLicaria, 
loose strips, and others perhaps are timor
plious, i.e., there are stamens of three dif
ferent lengths, and styles-of three different 
lengths, long, medium and short. If a 
flower has a medium style it l1as long aod 
short stan1ens; if it has a sl1ort style, it h~s 
n1ediun1 and long stamens. What does this 
mean? vVhy, that bees (I have seen tl1em 
at work th11s) carry the pollen to tbe styles 
of different Lengths by different parts of 
their bodies which have to11ched the anthers 
on stamens of a corresponding length which 
,vere on other flowers of other plants. 

There is an endless number of special 
contriva11ces differing in plan and details in 
each flower or genus of flovvers. Those in
terested are referred to Gray's "How Plants 
Behave " for details and illustrations of 
kalmia,' milkweeds, orchids, iris, etc. J:'rof. 
Rile3r observed a small moth especially 
aclapted to fertilizing a yucca. She laid an 
egO' ancl then sipped honey, and so repeated 
the operation. 'l'he plant reared her yot1ng 
insects. Sl1e took the ho11ey and trans
ferrecl tbe pollen enabling the plant to set 
seeds. I nsect and plant were useless each 
v.1ithout the otl1er. This is sometimes true 
of the striped c11cumber-beetle. She eats 
the young plants, and, later, the pollen and 
ho11ey, bttt she l1elps tbe plants to seed. 

The flowers of mrirtyr1,ia, trumpet creep
er ?ni1n.uLiis catalpa, bladderwort, and 
others have broad flat stigmas which curl 
apart. When to11ched by a bee•~ hea~ in 
passing in, the stigmas close in a fe.,,v 
seco11ds ancl cover the s11rface wl1ich is 
sensitive to pollen. Wl1ile taking the 
honey, tl~e b_ees ar~ dt1sted with pollen 
,vhicll is Just 111 tbe r1gl1t place to be left on 
the stigma ,vhen entering the next flower. 
111 these :flo,vers, self-fert1lizr1.tion is impos
s ible 1111Jess in rare and exceptional cases. 
For partic11lars see America?i Joiirnai of 
Scie1ice for Oct., 1876, i11 al;ticle on the sub
ject by the author (?f this lectt1re. Flowers 
of Dutchn1a11's - pipe, son1e arun1~, and 
lady's-slippers, entrap and l1old as J?risoners 
different kinds of sn1all insects ,vh1ch enter 
them. They are not l)l"isons like Libby or 
A.11derso11ville in miniature, for they treat 
tl1eir prisoners ,vell, ,vitb good shelter and 
an abunda11ce of food a11d drinlt of the best 
that natnre affords. The flowers of our 
common flax are absolutely sterile when 
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close fertilized by the pollen which is ready 
in abundance. ancl of'te11 falls upo11 the 
stign1a of the same flower. Bees cause the 
flowers to get seeds by crossing '<Vith the 
proper pollen. Our crop of flax seed, then, 
1s beJ1etitted in yield. and in son1e cases 
entirely dependent 011 the aid of the little 
busy bee. Our con1mo11 garden beans are 
self-fertilizing to a certai11 extent, but the 
crop is 1nore than doubled by the aid of bees. 

Most or all plants are better for a cross. 
This is not always so apparent at first, as it 
is atter several gent-'rations Gf plants raised 
from self-ft'rtilized tlo\"vers. 111 Sltch cases, 
a cross adds i!lcreased vigor and fruitfu l
ness. l\I any, very n1any flowers yot1 see are 
as }) lain ly intell cled for c·ross fertilizat ion as 
the beak a11d talons of the eagle are intend
ed i or catching, holding and tearing prey. 
Not honey bt"es, but little insects nearly 
akin, prod11ce the galls 011 o:ik. Tile oalc 
kindly r eceives the egg, S\vells up a soft 
succulent llol1se and g ives the young \voro1 
an abl1ndauce of food. A11 insect Jays an 
egg in the stem of a golclen-rocl. or i11 the 
tip of a. young sten1 of ,vil lo,v. A brush in 
011e case. a cone in the other is produced to 
nourish the young \VOr111 and feed antl shel
ter it to 111aturity. Whether tllese insects 
repay these plant::; for their l<ind rece1)tion I 
have not been able to ti11d out. P aid or not 
paid, they have food enough and to Rpare 
for these interesting little creatu res. ,vi th 
sn1all bladders, the bladderwort is busy 
catching n1icroscopic an1 in1aJs. and retain
ing them ti ll dead, and then slovvly trans
f erring the nourishing juices to the r est of 
the plant. Here is cruelty even among 
humble plants. The queer common pitcher 
plant of onr S'vva1nps is supplied on th~ in
side with Rpines pointing do,vn,varcls. 1'11 is 
is the case ,vi tl1 11un1erous others 011 the 
continent. Son1e of tll e1n prepare a honey
ed secretion ,vhicl1 gro\vs n1ore abundant 
un t il the l id or open n1outh of the pitcher is 
r eached. Insects are enticed, lured on, like 
a tippler in tbe clran1 shop, to t he ope11 
mouth of destruction . Curiously-construct
ed lids make the mout.11 dark, and help to 
1,eep the insect froru escaping. l\1ost of 
then1 can11ot walk np the ins ide of the 
pitcher. T J1ey are dro\vned by the liquid 
and devourecl by the carnivorous pla11t. 

A few insects, among them a moth, is 
providecl witl1 sharp stiff spines on her legs 
which act like sti lts to enab le lier to ,valk 
llp and down an1ong the stiff spines in the 
pitcher. Whe11 a boy, ,ve used to n1ak e a 
box trap for sqnirrt>ls and rats. To deceive 
them and 1nake then1 ,vaste tllei r strength, 
i11 busily gna\vi11g \vllere it ,voulcl 11ot in
jure the trap, \Ve bored s1nall holes through 
the s ides, and nailed over a piece of ti11 
with a hol e through it to let 111 the light. 
In the pitcher pla11t of the Southern s,vamps 
are thin translucent spots towards ,vhich 
the insects are attracted instead of the open 
n1outh above which is shaded by the over
sho,viug lid. '£his is one of nature's cun
ning traps. The ma,rtyn,ia plant and others 
catch ancl Ruck to death ,vitl1 their sticky 
glands innt1rnerable s1 nall i11sects. The 
venus fly trap of Carolina, everyo11e l,n o\VS 
about, and very 1 ikely they have heard of 
the several kinds of snn-de,vs ,vl1icl1 catch 
little flies with their glands. 

Honey is secreted in d ifferent parts, or 
by different organs of the flo,..ver. SeJJals, 
p etals, staJ11ens, pistils, and disk, each in 
different flowers is fot1nd to secrete nectar. 

By this I mean that one kind of flower 
secretes honPy \vith its petals, another kind 
by sepals and so on. Petals attraf't bees. 
Sannders, of Ca11ada, cut off tile 11eta ls of 
raspberries and by so doing 1nade it <litlicult 
or i1npossible for the bees to tind the ho11e.v. 
lnd i viclual b!:'es have been observed to 
behave differ e11tly about flo,vers, in some 
respects, fron1 a n1ajority of bees. Son1e 
are tixcentric. Tl1ey have their own pect1-
liarities. Nageli put artificial tlo,vers to 
branches, a 11d usecl ess!:'11tial oil on son1e, 
and on othf'rs he u~ed 110 oi I. 'file odor at
tractt-"d then1 to the flo,vers contai11ing it. 
Aristotle, 2.000 years ago sa,v that hive bees 
worked con ti nousl v on tlo,vers of the sa1ne 
species. Tht-'y even do so ,vhe11 the flowers 
are not all colorecl alike. as in so111e plants 
in our flower gardens. By this 111 ea11s they 
econo111ize tin1e. Tiley get the Jiang of it. 
They learn ho,v bettt>r to 1nake 111ore rapid 
n1otions, and to n1ake every 1uotio11 cou11t. 
The san1e as is true of peop le ,vho beco111e 
expert in certai11 parts of any trade after 
u1 nch practice in oft!:'n rept"ati ng til e sa1ne 
operation. In s0111e cases, large 11un1l>e rs of 
honey bees soo11 learn to glea11 after blunble 
bees. ,vhere the latter have 111ade l1oles i11to 
th<~ nectar. I have see n orioles JJin ch ing 
the tube of the 1\-lissonri currant or ye l lo,v 
curra11t, to get the li ttle honey fro11 1 each 
flo\ver. rfllis left a sn1all hole \Vhich the 
bees ,vere not slo,v to 1incl, a 11d frt>quently 
11se as Jo11g as the flo\ver ren1ai11ecl fresh. 

\Ve have thus seen s01ne of the diverse 
contrivances by \Vhi ch plants are ma.de to 
secure cross fertilization. Tile list 1n ight 
be almost indefini tely extended, and yet 
find something different in nearly all of 
the10. :B~lo\vers shut up, go to sleep, bend 
over in all 1nanner of ways to prevent tht>m
selves fron1 ,vi11cl and \Veatller. to retai n the 
essentiaJ parts in a freslt co11clitio11 u11til the 
tiine \vhe 11 the proper insects are Jili: ely to 
l>e abont. If they are intPnlled for the 
visits of n1oths. they open \vhe11 the 111oths 
a re likely to fly , and do not ,vaste their 
sweetness in clayli~ht. lf, lil{e tl1e da.ncle
lion, they ai·e dependent to any degree upon 
bees and other day insects. tllere is 110 
need of their ren1aining wide awake all 
night. T hey had better close llp as they do, 
ancl keep for the best part of several clays. 
So you see, the honey is placPd i11 the 
flo,vers as wa~es to pay the bees for se rving 
the plants. Tile colors and odors are ad
vert1se1nPnts to cal I the a.tte ntion of insects 
to the rich supplies of food in Rtore for 
t1teu1. It n1ay b11 said that the honey is 
there for the bees. bnt 7Jrinirl'ril1J it is there 
for the good of the plant, seco1idnri)y for 
the good of the insect. As has been said : 
"'file flo,vers surpass in an inco1n1)arable 
degree, the contrivances and aclaptations 
which the most fertile in1agination of the 
n1ost imaginative 1na11 could su~gP-st \Vitl1 
nnlirnited ti1ne at his disposal. " You ,vho 
like the llo11t>y bee and are so familiar ,vith 
its habits and wortlt, \vii i think no less of it 
on account of my shovving its value to plauts. 

Harl good old Dr. vVatts Jived in our da3,, 
and beconie fanliliar \vith those parts of 
science, he would very likely have written 
the fatniliar stanza in tliis \Vay: 

Ho,v doth tbe li ttle bnsy bee, 
Irnpro,·e each sll inin~ honr, 

By ca rrying pollen rlHy by day 
To fertilize en.ch flo,ver. 

W. J . BEAL. 
AgricltltUI·al College, Mich. 




