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The green boc.lh.s found in H., dra viridis and other 

ar: c,n· ls have long been a puzzlins prot:len1 to biolo�i st:,. 

'Iht: study of the phenome;:ion dates back as fur as 18,0. Thls 

h.iotory of the problem and its procres., to7mrd definite con­

clusions is of much interest. J), D. ¼hitney has given uo a 

d<:,taih,d sketch from its Je.;1nning up to his 01-.n :mrk in the 

i_ntro<luctlon �o .:in :,,aper lclntitlcd, "Ar'vlficial l,emoval of 

the Green :Bodies of !I:;J.:::::. V1ric.is." ( • 0?) It will then be 

unrnlces::'1.ry, in this p·-per, to give a det:::.iled discussion of 

this history. It will suffice only to mention some of its 

�ore salient feat�res, 

Before L'390 there :1- 3 a breat variety o:r opinions 

as to the nat�rc and the relation bet·1een tne animal and green 

boait;s. Some con::iidc.red them to be a part of the animal or­

ganism. With this inference in mind, they co;.1clud�d �hat the 

gru�n bodies must be chloroplcsts of the same nature �s those 

found in green plant tissues. Otuers-more observant-con­

sidered them to be separ&te organimns, and most likely some 

forin of ale;a. Tl:lis inference was followed up by t110 opinions 

as to the relation of the animal to the alga. One eroup con­

sidered that the alga wo.s parasytic .tpon the animal, while the 
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other ';ro••:., considered the t o orc�nis,..,s to oe livinc in 

oymbio tic rcl, .. �iuns.li )• 

..,uyc1•inck ,in 13 O, sho,,ed the ani.mal and the green 

bodies to e se-1--.rata or ·i.n.i.s-.,, ... nd furth.:.:r-eao .cd t.1...,.t 

t�e green �odies \'tere n.i.Jlc to llve out.Gide of the animal';;; 

body ui .Ll �tificio.l ,nedi,.:..,. ·,. idtditified the •. to be 

al o.e-e,,eciflo, ..:.ly zoo:,t.J.orcllae. o, t.hc other h..1.r.d hitney 

nao i:;,..o";I'� tn,.t .1,lr vir i,! i 3 ic :,.ble tc live 11l. t�iOut the 

al ae Jein-; .ir'·,._ ... ent wi.t l:i ite ·0lL;. 'i� di1 thiz o:' re­

movin3 the .?13"� y .. -='1· ?f o --,11 �r _, nt1 ,n -:,f' glycerine. 

Th'-' :,?e.r.s :;.acr.::by t'le :::;ym1:iosi£1 01Jt :e ::, t."1<? v,7o 

or a.n s ... s ls Lf'f!'ct d hi.:, oe;:n t::.1.' eu'.,jcct of c v· !"1et:1 of 

intri.ncd t w.t- there ie i. mut·.'. l 

e·<e: ri... o.f c r.,vn dioxide a:1:.1. oxy .,-:n bt't·irc,en t.he t·:o or-

g!'l.Ju.r- Ot:bers ~int� L.ed tn:;.t the an.:.n:a. .. c� llc ur c our,.luo 

!.oto�.,, nt.h_Uc fooc!::i cf the alt '-• •c., er inc,: .:
_
nd otht.0! t.. 

hel.cl tho.t the pl nt cello thcr.:nelv{.s rr-:Jy , a .;.cccrbec:l in c�ces 

of r-re t na d or: the :p:-:rt of the ::mim.: 1. In 1·-n:,cct tc food, 

.hitney hss ollorm t.0<1.t the .-lgae do not furnish sufficient 

quant.itic fer s'.nexuo.1 r� 1·odttcti.on of ! yJ.·M. vil.'i.;lic. 

en.-; , tc l"•.i:n: :-s.rb:e th . ,or� u tnr t ni tne.}-, 1 t 

c n be n�id,conc,�nin 

1i tnin l t. reen ,u I• e am: tr.o .1:;dr:.. i:! 

T"thlon the: live ui:-• !,,_ r· te or r. ... •h:a_.,,; _ ch cyiru>iont 

'rl be � de to .1.ive �lone b.., ��rtifici 1 L1Canc;; t ... t �·-e 





creun 'bodi o 1·e al e-epcclfic .l.ly zooc. l.orc.:l.L c; a.nd th t 

oince noi thor Beem to ,c . ioi1:lly injur .d by the other, the:: 

ot be living in oomc cort of .... -utu l rol tionohip. 

In � p·por rec ntly publiuh�d by �rofeaoor Kepner 

end eclf entit.lcd, " c otlonn of :,dr to c .. lor ton ", we 

no.v� be n :i le to ::iho.v tb t tho Hydr v1r1dio la nid d in eomo 

ro.:,.nner l:Jy the al Le. C found th::,t re n hv dr $ pl·,ccd in 

0.7- -1/� o.lorctvnQ 1ere more rcs!ot nt to this perc nt:igc 

of ohloretono thrul ore ro,n nnd r� h.;dr�s pl ced in the 

a::i.me peroontacc of the ouoot:mcc. Th creL:n t:ore found to 

clon.::;ate u.nd wm1ld cvcnt:.1 llJ recover, �hilc the bro:m and ora.y 

would contract and ej ct a I:l.'.lG3 of cndodormal oe�.o, �1t 

·.-ro ld never recover. It .1 a clci'l n.i. te:!.y c. own tru;.t the. dif­

ference wo.o due to the nl..;ao by ,l cine brown, gray and grc n 

hydr�e in com lote dnrk,-an for t�o, threo, four and five dnye 

and then t o�inz them c nin :1th 0.�:-1/3 chloreton . The 

grucn re· kencd cone idcr bly, w .ilc the bro11n Md rri:r nhowcd 

no oh nr>o of re otion;J, In t.iio, therof re, a true oymbi c.i.s 

ie indic t. d. 

In attelllpt.ir...., to c ri·y the ..,.ro lcm cyond the \70l'k 

of f:rofescor Kepner �nd rcyo�ir, cert .n oom l1cotiono were 

encountered. !om of theoe Ovomod to yi�ld ceoulto that wore 

contr�dictor✓ to the oonc:!.u�ione dr·:rm �J uc. rhcae ccntr·dic­

tory rooultn demnded o.n�lyaio. 

It w·a found in April nd ., th.o.t tho rcon . .;,dra. 

,1 o no .Lon er ,.ble to re iat chlorotone o it hc.d previously
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ra e 

allo cd to cont1 of r tno .oa� . t t e end of t o �re dif-

fer t on of th er nin th� aq"��i ,ere t �n out a.r:d 

tent d rtth chlor to �cir r�nlot cc to c lorctone w a so 

en. ::i. oe<t th· t o l1�dr a could e fo ind in the a.quariu that 

h!::.d not tt incd th ir for��r lcvol of rc2istnnce to chlorotone-­

Ei. O. :-s -l/3i & J.u t 1 on. l.l. t Gt d i th • 5% o .Lor tono elon1a tcd 

�s ..... d ere n tydr o in tho c l'l1er nthc of the yo r when 

l c 1 4,.n 1 • • -1/;t, colution. > e tcet 1th l c .lore tone 

elon ted a 1d e ,v cd oono1.de1 J.. ett r re ictMoc to this per-

e 1t t n o.nJ :id. sho.n t� .1/: chlorctone e oro the 

exp :ri cnt w o be· t •• !enc,., -,y r..JU ly ou l:, in c rbon dioxide,

re n hydr s in 

r-Jdrll6 in rch. 

oiot::int. 

·J ,vre de ar. re ot t to C.J.orctono uo re n 

In f ct they appc rd to e .li tly ore re-

Tia ro iet�nco of Hydra viridio to chloretone io 

very 7cri blc. Froo the f etc pr.o�nted o ovo, it is co n that 

nrneaoonG of the ye r .nan aqu tic l nt• ere sc re , tho b..vdrn 

�ill be 1n prime c ndi tion to reoiot th ction of chlorcto.ic. 

In oo oone of unc.\ nee of a.qtmtic plu."lto thio resist noe 

will e pro ortionatciy di inlahcd. That io-thc r1;:olcta c of 

Hydra vir:di var1-s ,ith the oroo�nt of ,v�il· le carbon dioxide 

in the , ttir. e !nnin., ·1.i.th Jnn',,I ry l � .. and u. to Jo.nu ry 

1923, I'ydr v�r.1.dio. o c n teated .th c loretono off and on 

for nn cntlro y., ''nrio.tiona ere fo nd to be in c.ccord with 

the n ove 3t tc n� 1ho curve for the nc. sons .ould c 

comet inz a fol 011a: 
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int-r--r�:;ist�.c. to cnlorctonc at the !r!'lx.i-: 
_,rin�--rcsist .. ce a:. the cini i 

tmwier -. i...,h 
all--sli htly .Lo.1cr than in ou� .,_r. 

It � a a st.ff'oc tin of ._ct upon th._ �mic;.il, ti1a t i. s-the cctoc..cr­

n:al cellc 0·1cll 1 and burst, :1.hic�. res lts cventuall., in dc:..th. 

I.. D-cc:nbcr ..,re1.;n and bro m h� dr s ·'"re l cod in a han;,i n � clrOP­

lct, 7l:lid1 7",S pl cud in � conte.in"'r thru ,1hi h it �7 o • oosible 

to o�serv� 11th e .dcroscvpc the conditicna of the different 

:.;,,'dra..,, ;id thru tthich curbcn dic:tid.:i could 1,ac::i at the same time • 

.Aft r t .e n.,-dr o J'Cr1.; p ... �ccd in thi:; cont in r, c rbon dioxide 

.1 c st rted thru it und"r ::ilight _,rc�curc. !he roce .... c 71 c al­

low ·d to c ntir.:ie for aoi.Je ti c intll cvr.-... i t.i ns of t!1c h:,�r .s 

indi:::o.tcd t:-�'lt they 7;._re de c.. rho rcu,lts ou crvcd thru the 

:ticroacop- .:ere t.n>ic L T.10 b.o '1': 1�: drn. shot1ed sicne of dinin­

te_,ratL, :. The ccL.s of the ectoder. bec:::.mc mroll-n, urst�d, 

and evc:.1t-:..all:-; sl ffcd a-:r�,y. Aoout three q-mrtcrs of c.n hoar 

after the hromi h,ydr s oc..,n:1 to eho•7 t ._o_ si...,:1n of cli3int_gr£>.tion, 

the €ree� e on to sr.orr the S8 e $ympto �. fte� t ·o houro both 

l'..ind� ·,ere in ouch a sto.tc of disintegration tru t they ':!ere Mn­

c:.d .. rcd tc be de d and the OJq..-.;riment :�s diccontln:1-cl. l enc , 

it 1s sno·.m that the cre-n • JdrL cc ld uae c· rb,n dioxide to its 

r..dv�ta:;c a::d et nd a cor.centr�.tcd acount 01· 1 t better t a,n tho 

bro.m, ut that it nw .ot. a.ble to otu ,d n ::.i h conc._ntro.tion 

in cflnitely • 

. llc o. hic;h ccnoentru.tion of c .. 1rton dioxide is 





inj ;r io1.1s to a .rcen hydr , a fe.ir .1.j hi .1 cunce:1tra.ti • n is ro-

q irud to tide th- u or 11nf vorable c:ondi tiono ac ar- o"?tnined 

whe!l ::. n · bor of h:·dr"'S are plo.ced a tec;t tube filled 1'Ti th spring 

'l'T ter, Sc.al .d air ti hi. ar.d allo.r cl to stand for t ... o dt., a. Under 

these condi ticn rcen hydr s s.,ow no supG1·10::i ty over ..,1•a.. 01· 

_,x \'111 hydras. Iut if c .ru(,n d.i.oxi c iu di solv d in the t1 tor 

until a fai!'l.1 �i ,h c:mcc .. trntion iv ,1e:c.1rcd, the 1.;re,m shows a 

decided superioritJ -o dcte1·m_n_ t.hio-tcr;t t tlCG ,ere filled 

.Ti th 1· tor i.n ,rh.ic .. c r.>on dio:r..id" 1 s diet. lvcd to -qaryine con­

centr tion • In eac tu e 111s •• l..,ccd n. :i,u:il>cr of reen a!ld 

bro,m hydr· • !1.cn each tube l'7 o ccr,.,,ed .i.n such u man."lcr that 

no nlr bubbles rcmined , i.nd o a.led nir-t.i. ht, �ho:,' . ere al­

lo11cd to ct!l.nd for t ·o d JS in -ediu J.l ,l... l'hc followin� table 

.i.ndic�tes the 

u e

1. 

4.. 
f. 
6. 

" '-. 

c; • 

nner of fillin, the tuueL and r sults: 

e,..,· 

SOt;d 

., .i·,, t:_ , tcr 

l 
2 

t' 

6 
'7 
8 

:Jition of 
ydr:.. in tu e 

ide-near top 

" 

n 

" 

.. " 

., 

ydrt� 
live at 

end of 
tTTO days. 
none 

" 

1 creen 
:; n 

2 
All " 

t the e ,tl of t.10 du.yo all bro .n �dr o r,·ere deo.d in

.:.:1 tu· cc. All crcen ,1..,rc de d in tu cc • on.3, t to, three

and fo.rr, i!'! t·t eo o. five, oix, ::ir.d oeven,p:irt of tho creen 

'.'l'Crc d..: d and the rcot were alive. in tu ..,s o. ci ht and nine, 





nll r� hydr,!.O r"' � l! .c. ere 

thnt c r�on dl,xldo ia dof: ,it. 

def ... it ly nllow 

d to the rcen hydra. 

he h:,dra <loec not rels ��c lve : ducts of 

!'O O t.:> r C i 70 tl. JYJ. 

it el!' 

' 
., 

.i.o-1.t .. ns 1, r1ell tb t t loc t;e it lf .:.n "'lta 

r 7 nt -.:0.te l,o the to nt. 

t re 

et.r.o botter 

s1 l of th _, OtOO
w 

nt.;.ct.,,c r t'1 !Ct • tt. 0 C 1 the 

dL:r .ct':. n of l n�. nr.d t,, • r th� otll'f er.: of the tm.­

l.i.7!.n c nditiono 0:-!) .:.ore f :v.,:r l • 

tr.i.:, in n tm.· l c:1•·J.ron 11t, ut f' dr o are in V,O •le 

offc:ins no light o.l no .ii� c rf ce, thy i�t otill o --inst 

otlll .rac\, 1t. 

c\ro. d"eo ot .rc .. iv t .ic ::i.ir n 

tu � re 

tivf. otro:pio r cti,. ill t>cnult in tl-.c 

dcnir rl u�r su li c. 

he pre.a n c of th l ao .l. • th1; rc .... 1 hydr lo t .c 

onu do 1 l 

and the cro;rn er ra b�dh • tf the t:.-o .1. 

t 1 re o yd.r 

c. �.�/ere tl� to c rt in tl ll, then 

t ee dif!e ·o .. cco , •. t c ttri ut cl to tho pre 

zooc· lor�lloc r.ith 

1r •· c re ction� o 

rccn hy�� • 

n y<li. ..... , ::.r dif r t from 

t· n of r ty ic:;l pl ,tr �c i

! n: t..1 ... · 1 n.: nt, th o J.�ion of the

h,Ytlr o 10 c· n r r to �ho c rf c oft 





the mcar • .,iosi tion of the bro.m or er�y hJdr .... s. Gre.:n ll:;dras 

a.re oft._n fo :nd on to_1 of leaves or tones .in full li ht, IThile 

brovm and c.ray ones arc .1t:ver fo..,nd in obi tious th'..rn ex os1.;d. 

The c.:reen hyclr s arc better able to st:...nd direct li..,ht bc:c-uoe 

the chloro Jhyll of the als c a.1Joor ,s the ll _ht fo:i.· use in _t)hoto­

syntht-::-is. 1'hls u.usor. tion of the li�ht r:.:,.o bJ the al'-'uc not 

only m-y prot ct the h.1dz·a fror., their ,armfcll ef.fects, ..,ut also is 

beneficial to it. The phctocynth�tic �ruducts of th� elgae 

that the hydra us1.;.•, urc oroduceJ in rrc· ter quantities. It is 

r,osciblc trio, for the li ht to be too stron"' for the t.,r<..:en hydra, 

since thes a.lc::ic livin� 11ithin the 1endoder, al eel.ta do not 

entirel:r protect the :::n·oto11l- c,11 of thv h., dr· • 

It has be,.:m re_,e�tcdl: notic(.)d th[..t c:reen h:, drus 

live lon�er than other h. dr r. tn aqu .rit.. that arc allo:red to bacome 

st cnant. If �reen :...'ld bro::n or .;;r_3 hydr .s ..-re pl .ced in 

aquaria, and the \, ter in the aqa:.ria left unacrr::ited, .it \":'ill be 

no tic ·ti th: t the r;re n hv dr s .rill conc;ret:; te around the edge 

of the w· ter. Further, they will con"'reg .te more t.lickly on the 

sides of the aquari· -:rhich z-eceive the best li ,ht. The llrovm 

and eray h.;•dras on the other hand do not rise to th.a surface, 

they fl.Void the sides of the aquari,, .. ,here the 11...;ht is strong. 

To observe this difference of reactior, betvr.::en •r�cn 

hydr· s and the bro.1n or ff!' ., , an aqu.:.r iu .. , of anout t '/0 liters 

ca/•Ci t. was filled one h lf full of sprine .'lc.ter, then le·ves 

with countleGs are n and bro\"m attached were 11L ced in the 

r, ter. This aquo.r.iw was then placed L. mcditL,. lit;:.ht ... nd 1€:ft 
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1 .. 

re -:. uncl bro., h dr mre l ced in it. It� c allo c� to 

st ..nt.1 •• dict.u d fc a d • ered

.!.I'u ,d t .c c1 e ot· t. ':l· ter, ,!I n th- to of th<! --q.1 r um w, a 

t.i.t. 0 !'.CJ l'.1 e1· i.n ouch � n.e· thnt li�ht coild only

:.in noccss t.o t .c ,.nter i. r l>s ente!'in;: tne bot to , 110. .., out 

o c .n-1f inc. of the lo;rtJ · :p rt o t;11 oi. 1 .�. It IT • c·,s-

i th n one da.y 

th. ,r en hydr a h tl .,_ e red at t tto -:-:here th :u. it .,� s 

tr n "' 'lor t.:.on ; n c nti..:Ltl ior t�.rce d yo ntil -ll of the 

El n }."(:· :l , 1,;l'C ' ': tt , t. n , a disi:: nti.n-· In t ;o 

d Y" "'· -:.er t� i!"C nuntlo� cf "er..,tion, the ere . !vdr a 

txd left tl:c li t,..,u ottc o! th_ o.qu.:.ri '!.m a."ld m:ir!:l ro�md lo-

C t "rO ·;.d of the \7�ter, in the a.� ened ortions. 

It -, n not ice;u, t o, t}'l.a nH of th !!I 1 c. thcil· oro.l -nds di1•1.ct-

on ,.. 
I, • other h�d ;ere n,t -:.ffcctcl l.n th_s m nrc.t•, he only

dcfi:iitc i·e ction oLonn b tho br ·• :.n t.hio cv· ·-.r 'i.. , ; - to 

rr�v nm,.y from th moot ctron ly 1i �tod rc�ion. 

This let re cticn o cmz to e re ctio:1 to clr aup,,lieo. 

ut tn·o �n not Lhc.c.• • '1th� tho� m�y o i!"'.cd, t!lo re-

•:or.diti n 

unf vor le !n the otto of t'!".� n .:arill. , •hen a.er tion :ms 

r:to 

-:.'lie • 

r.c re n h dr· t.�en re ctwd n-c t!v�l to ,r"vity,

.1d.er ordin"'r
J 

or !'?OI' .. l c.:rc • ::t nee--, lco.dz to more fav-

ora. le c ncli tlt.,!1t • � r s, rccn ··.nc\ vrorm, ·cro l ccd in o. 

fl c of tno litt.:rc c !l city o.nd ::;e led "ir-ti ht. o ir bub-

lee ,ore left in the 
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p- : .. ,

th,,· ic 1 cki� .. or ti.� .. c tosynth ,cie of p otcins by fr :::h rmter 

1 •. it is 1.1 l

in }' dr viri<lio, 

tmt in tr. c �c of the zooc orcllae 

h v this pho1.osynthetic fixin c of !'litro-

sen. ,.. . ce lJ. i 1 c topl & l l�olin_ "s over • -irst the 

-cldi of n-1cle :na� rial. It io t c li•ely thnt 1e ru:ve 

o.n ort 

s. ,

sy1 ... h i 

rcr ct"'"lt 

ru-r.., 

f' r 

r r 

or 

d t, 

r 

1t 

n 

of rot 

lr 

tc C lo 

. re .. 

r 

nt to C 

re 

y t.hc hydr· · ldc th al e, th�t � in 

C , ;:h.ic 1 \'7111 1.113.ke possi l he oto-

vir in ri . nd June ar� le:<>s 

ctc·1 th n t>re ydr vlridis J.n Jn.n1 ary, I,'cb-

,ir 0 in � i "r
, J.Ild June lll."Y e de 

"!.or to s dr V ridi ir Janu r· ' Fe

l c·n t min t r  of f irl i h con-

cc�Lraticn of CO for two ho rs or �&e, 

o i ort nt ie; cc to t is .i.nl 1, H�dr viridit>,

.i.r ..:ont ct t e, a,, fr � th w�ter, th • live 
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