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DAPHNIA ~re , Cx:uB~~c,eans which .belong to the l;iam .e · lar~e .groBP !?fani~als 
e.s the ·crayf;ish and,: th~ ~obster. They are alsq, Ent;omoBtr!lqa (6; s .U:b-cla,ss ' . 
name) and belotlg t~ ·the : or,der Cladocera. In add,i tion ' to r:iapbni~J ,. ot;heI:" . g~nera 
of Cladoq:era . ~~t:. c;\).\tiv~ted such ". e.s MOina,. Sirnocephalus,. Sc~phol~beri.Bj . . a~,d ' 
CnydoruB • ' . . . , 
J ' ~. 

, . -Th~re.' };la's . been an. increased interas.t in the clll ture' of i daplIDips ft;>r: t:~ad
ing young .'fish, p~rticularly bass,. s~nce . t he largE? s!?~cies, . · D~ptmla,.magna" 
was imp9rted .from· ·CaI!,ada in the spring Qf 1924 • .. At ·· tha.t time • . Dr:" ~lug;h;: 
Professor of 'zoology at ~eens un i v e rsi ~r, Cana da, but r e sidin'g at 'rthaci ; 

·N. Y., .received. se:ve ral live . individua lfl from ·Canada. Frobably most of the 
Am~l"iCaR '. ~~oQk . or' this . species h~s heen oPta~~~d·· f~om .. the "p!:o ~eny ~f . ·th~se .. 
s pecimens. I?a~io. , mag:na occurs natur~+lJr in t}1i s countr,y, .: h~eve r, ,an d , ". 

~ w~s ,,~e por.ted ' from .Maine , North Dako'ta,; : Colorado,: Nebra~ka~' anci ·. 9 a i(forni~ . 
pr1o~. to 1918~ .. Themax.irnum~ ze of. females of .· thi~ s pe cj.e s is ·.a. 1:out . , 5~O . ' 
millime't~rs, . while Daphni e, pulex is abo1:1t half t ha t l ength • . . Hayford ' ( 1927) 
stf? tes tho. t th\3 : gr~at . o.dvontf:tge or Daphni.a ~nagna f o't- f~eding , bass.is ~l?-~ t it 
hR t ches at leQ.s t ·. four ·week.s . earli e r tha n t he- ot:1 er do.phni a : Actua lly, : there ' 
probably is not ~ g~e a t dea l , O~ u d~un t~ ge in .. 9ulturing £ . m~gn'a: o"v~ r p'; . p~iex 
Or other s peci e s unle ss it is tho t &dults of D. ma.gna a r e l a r ge r and a re ' 
e~t~n by. l;>a ss finge rling~ \in,til ~~ey . r~ a ch a ! aJrly , l a.rg5il ., st z: • . . Dn.; . . ~he other 
h.and., · the, ~cl1.,1,1t s pe cimens.; of ' J2 .. :. ma.gn a o. r e .too ~ .a rge f.or q,:ss fry to c'onsurne, 
whe~ th~y first . ris e. from tJ-w ir' ne sts • . H9weve r, th E3 l:' E? a 1;.way s . are pler;ttj Of . 

. young 9.fl. p~i.o. . of s.uite,b l e .·size,. for. bo.s$ fr~r.: . i.p: an y .! .hdv:iI:tg.cultur.e • . _ .... 

I ; ': ' , 

Do.phnio. pulex is universally distributed and may be found in tempo~ry 
ponds : 'and .some ;times. in .. l a ke s ~ . ?~ oin.a inhabi ts b.l;l,r:nyard, prickya.rd, unO. ,othe r 

.: t emporary P9J1ds':, undit . is r e·ported. th~ ti.~ may.:, be . r ea t;" e. d far-t;he r ~o.uth than 
its larger r e lative , Daphnia magna..· . , . ..... ... . ... .. :." . 

. , . , :.. .... 
'Y '-.' . 

. .The first problem confronting the pros pedti ~e ' daph..T1io. cul turi ~ t;" i "s how 
to get cuI ture,s starte d. I tis advisable to . ho,ve culture media ready in ad
vance of the colle ction Or the r e ce i pt of live 'individuu ls ' Or eggs. 

" 
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'Indoor culture s may' be ' prepared as follows: Dr. Arthur, M., Bnn ta, (1921, 

' pp. 551":558 J NeEldho.m, e t " o.l 1931, pp. ' 20'7-210') found "tha t a (luI ture me.dium 
could b e obtaine d r eadily a~ywhe re and a t any s eason 'of the yea r by placing 
two poJnds ' of ' "f'itre gard'cn"'s0,il ,and..,s,iJc.ounces of finely divided fr esh (8-15 
days 'old) ho~'~e ~'anti're in " ri' 90 x 12-,in,ch :b,a~tte' ry. jil ~ -and c.ove'ring" wi th. _lQ ,quarts 
of str$,ine d pond 'wo:fer. Pond wate-r ' is~ ,spe cifte'a b~ caus,e "Clndooora are ex'tr~e;'; 
ly S 1;is;~ eptibl c to the toxio eff e cts of 'the s uI t8 of 'the heavy' meta ls. Gal
vani~e~ or coppe r C'onta ine rs o.redvoi<ie d for the same r e n.son. Tap water should 
be us e d wi t11 caution unti 1 prove d inri'o'cuous. ' The- mixture ·"is allowe,d to, ,s tan-d , 
a t 59--'t o 68 de gre os Fahrenheit withou~ ' disturl:?,ance ' for , t)1ree days, when it is 
straitle,d '~hrough silk belting cl'oth (jfGO') or other v e ry fin e mate rial'. Dilute 
wi th s:trniric 'dpond wa ~o r' one ' to fourpO;r ,ts .or ,one to tw,o, depending upon the 
de gre e 0'£" donsi tyin tho appe a r ancE? of th e s 'ol~ti6n~ ' .. S 'tir 'thor,?ughly .. and " a ,U,~, .... 
to st nnd for a short timo ( nbout nnhoui-} before ' stockfng ' with , Dap}lpi~'. ,Bacte ria 
cons ti tute the principal food 'elemen't in this cu:l turo mediwn. ' , '" ' .. , 

, . . ~ " . '.. '-. .. . 

Anothe r simple me thod is 'de s ori b e d by Bqnd (1934" F. SO'). He " r ecommends 
the us e of ordinary Fle ishninn' sye ns t ' (in ca:l( Gs), Q,S ,a c'u~ t':lra l food far Da phnin'. 
About one -qunrte r fre sh ye ast cnk e is mixed ~nto , a uniform suspensi'on with '£'rom 
a bout two to thre~: 9)lIlC:,es ' of wn t or and poured into the aqunrtwn which contains 
fr om 60' to 70' qunrts' of ?'fa t,e 'r~ The f ee ding : is r e pol).. t e d e,ve ry fifth Or sixth 
day. ; He s,tate :;;, , ho:woye r~ thn t ' it lis nece,ss,nry to. hnve , n stre mn' ,of ' n ir butl'bling 
throu gh: th,E:, m~ diUm "a t " 0.11 ti~e s, pr ob o.bly. t o ,r emovG .,c,t;'l rbon dioxide gas . .. · ·This , " " 
is the unfor tuna t e,' pa rt o'f 'this me thod" but y e ast , ma y b e us e ci Wi·thou't 'thi~ ', ' , .. : 
aer a ti on ' if it Is us e d in sma ll e r quo.nti ti e s than r e colTU'll ende d ' above . ' , . .. 

. , " ~ . " , . . .. ; . 
Chi~~n (.lQ34, 'pp. 5'9-S-o) d escr ibe s a ,me thod ,in vyhichco-ttons ee d me a l ~s 

us e d o. s .fOllOWS: , ono";;ha ir ounce' c'o ttons ee d meo.l a nd three 'ounce's o'f gnr.d Elrl ~ 
s oil a , e , stirr~ d .iIi on~ ,qu o.rt of str a ined pond ,'wate r 'q.rid ,s'e t ' ,aside for 'five" :; " 
days. The" wate r is ~ then , pour od off :th~ , surface and s '~rninedthr:ough mU31in~ ' r ; , .. 

O'ne pnrt of this " is dil'ute d; with :10'0' pa rts of ' filte r e d wat e r a ndirrho'cula t e d ', ' .. 
wi th Daphnia ,aft e r :the " pH of 'the dilute d s olution is adjust'G ~ t o 7.2 with ', '. " " 
s odium c:a l'bonat.e. Fre sh stock 6upp lie s of :tho c O,tton's oed 'mixture we 'r e pre..-"'" ' 
pa r e d ea qh week , a, sma11 'amount of t h o , old. inixturo '- b eing !;ldded each tw.e~ to ', 
ins ure innocula tion vyith thc o ri' gi'nn l ba cte ri a . 

'., 
• '. • • • • l 

' Arthttr -D. ,Hp-sle r ' ( Ne'e dhbm e t 0.1. 19.37, ' pp. 214~21;'5) , us ed 1 t caspOohf1,H .. ' :' 
of dry she e p mnnur,~ an~ nbout ' l /SOth ounc e (0'.5 ' grom) a cid phospho. t o p,e r -gallon ' , 
of wa t e r t o whi ch :n qun.rt o{ 'wato'r filt e r qd ,through ri,ch garden s o il wo.s :a lso ' 
ndde d.. Thismix.ture wfl:s o. llowe d· to s t ,and for , a dny b efor e innocula tion , wi th " 
Daphnia . 

. 
All s orts , of substance s ' hnv e been u& e d: i ri. ' the c'ulture or wa't e r fl e a s ' ;: 

indoors ( l'i~e dhrun e t ' 0.1. i937),. but it is be fi ev e d ,.th,ntthe d'e s"crib:e d mp tho&:,' 
wi ll 'suff ic.e • . 

Outs ide 'poo ~s f or l~rge ~cal e ~roducti on of Daphnih shou~d , be : ~ e t ' up 
s eve r a l do.ys to a week in a dvance of their innocui n t,~ o.n. ": ', ' 

LARGE SCALE CULTURAL METHO'DS rN' .. OU1'8''rIm PO'O'LS ' , 

In t he pr oduoti on of Do.phni !l which a r e t o be us e d in fe e ding your bass, 
f or e x.qmple , ,' concre t e ponds ab 0ut 2 by 5 by 30' ,feQ ~ or 2 by, 6, by 20' f oe tor 
simi l a r d:iJtlEmsiors ' proba bly will 00 f6unQ mos t corive~~' €3 l1 ,t, :'a lthough "nny "siz e 

' :,,' 

',' 

', : , 
2 



pond~may be use·d. ··· The Daphnia. can be r em ove d r eadi l y "';,i h a seine of 's;;ta'11 
m~sh .. bobinettihg. "or of fine ' 'bot tin@; : s i-lk ( OOxX 1's ri~ erioughL ' or other 

- ripe mfl'te'rial, . from pOnds of these approxiina te' dimensi ons. -At Leetown; We-s t 
. Vii·ginla. we have used o~r bass fry s ei ne of ' bobine ttl.ho 'for colle cting' 

~ . Daphni'a frQn our ' ponds ', \vhich me as ure 3' by 8 by .25 ."fee t. 
• . • •• .• " '0 . : . I ' : . 

A t some fish cultura l stations a s e ri e's ' of ' t he s e concr e t e 'aphnia ponds 
a.re l~c.ated a~. such elevations above ~!"te tass nur's e ry ponds tha the Daphnia 
may b e ' flowed into them' by gran ty .. ' . Rowev e·r. such ponds seldom: 's eem' to be 
used in this manne r, and there is the a dded tlisadvantage tha t the youn bas~ : 

.. .. ~ongre~~ te about the ~~~e ~ pipes ~rom, these · ponds wh«3 r e t he y ? e com e easy r ey 
"'for the~:r faste r~gro'ving c anniba listi 'c brothers ana si ste rs. ' The u s·ual r ac
tree.' is to· seine t he Daprirtia ' from the po~d s and broad ca s t t h em he r e a n d 'there 
about the borders ' of "the 'iarge r nurs e ry or fe e di ng ponds • 

• • , : < • • , r '· ; , . • . ".. ' . • _. 

Embody and Sadle r (193 4) .r e port experimen ts the ob j e c t of which has b een 
to devise . ine thods 'Of' producing ' l a r .ge 41 anti t i e 's of Daphni a th r .oughout th " 
swnme r •. · In the.ir. ear-lier exp'e rimeri is efforts': to k eep' a s in~ Ie culture o"ing 
con tinu.ousiy · throughout the ' surrune r f a ile d. '. V~ "ry s u~c8ssful :cul tur~ s 'we r e : ' 
obtaine d ' in M'"ay' and: pa'rt of June , whi ch r an but in July a n d come b uck hi." l 'a () 

", Se pteIjib.e r an d O.ctobe r. A t"empe r a tur.e of 82 degr ee s Fahr enhe i t uppear ed to e 
. a ·ca.u,s e~ of ;·diminishing nuinbe rs of :DaphIli a. . 'In '"lute r xpe r imc nts, the y worke d: 

on me.:thClds . of bringin~ . cultpre s . to the ir~ 'peak p ro du ction, when t he Daphnia 
we t e 'r em ove'd: : the' culture 'pondsdra irie"d' and new culture s s e t u p . . i th 7 . 
concre t e ponds, 8' by 12' wi·th a we t e r de p t h of "12 to '14 'inche s ~ a' n ew cul"tu:rE 
wa s .start ed eve r y 4th duy . . Embody and Sadle r ( 1 934, p o 207) givc a schodule 
for 'qpe r ating' D·aphnl6. 'ponds u .s.ing four kin'ds of f e rtiliz e r. ' This' t uol e is 
gi~~n belOW: ' .. . . 

..) .',,' ., ' ., , .. 

~ablr ;1." • . ~- ~oUn t o'f , { Ei r ;t?:'l:i..z e r 
mont 

pe r 100 cubi c f e'c t 'of via t e r and 1. ts uppor ·ti ·or 

. " 

' . ~ ! 

" , . ': ; 

Ex·pe ri.me n~.rll pon ds a t It-ha cu ,- New York ' . I 

.----------~----------

Pond No . 1 Pond N • 2 Pond No . 3 
Soybe o.n me a l: cottons oe d mea l' : Dry' Bu tte r milk : 

Pond No , 4" · 
Sheo p unur e 

.nd .';; . 

Soybe an mda l 

1 quo. r ·t : ·4 quarts Sh tl Initi a l dos e . ~ 

Se c6n d' dos e : 5th . da y Ipt: 7 t~ day 1~5 pt 

1/ 2' p in t 

7th day 1/2 
1; pintS . B •. " 

pt : "1 4th d -Y,' 1/2 p' 

Third dos e 
~ r '; ' . " 

Fourth dos e . 

., . S. B.r . 
loth .. do.y 1 pt: 1 4th quy 11/2 : 14th da ' 1/ 2 pt : ----------

. . pt . 

15th duy 1/ 2: f ------ - - ---- -- I 
. pt. 

Note : . Rarve s t on . the 21s t ·(luy. ,. .. . . 

. ... _ •• f " .. " . , 



Ao~ording to these nuthors, th · f ortiliz ers whioh ve oulturvs averaging 
llghest wer.e dry butt rmilk, soybe n mea l , und ccttonsu d mo 1. Ve ry l i ttl ~ 
:lffe r ncS be tw n hem os no d . It h pp .ned t h h dons 5 ultur c. , r.tmount-
ng to 2,416.5 gr ams of · duphni , mosquito nnd mid 0 1 r v , VI B obt inud in 24 
.ays using one pint soybe an me ~ t th st rt nd on pint oV ' r six th dry ther e 
ft e r, mnking u ·t ot ol of two qu rts f or the po r iod . The W I" em 1"0 ur v . ri od 
etween 70 und 80 degree s F hI" nhoit . 

The populuti n d nslti e s of heso cult e s 1"0. h · d h -i r m xl 
;0 26 dUys ; 21 d ys w s the u 1" 

Lun l ois (1 931, p ; 109 ) us ed s i x 
hospho t e pe r 100 cubia f ee t of wate r wi 

of 

in froM 1 

1" of auper , 
b e r -

.oved dui ly fr om thos e ponds uft e r hI" weeks 5 mu a 1 a t 
l x t o e i gh t weeks by tho p ri od i ddi tio of mu r e f ertillz r . 

o. Lloyd Heeheun (in a r e Or o r Bureu 
nd Wildl ife Ser vice ) ' obs er ved th t ond culturo' of 

~..!-.-T"' 
b uined by the udditi cn of 24 pounds of 5 oep anur e 
'f wnte r. Addi tionnl eunts of sh .e m nur wo r e fl dd 
ounds each week unle ss the wat -r t mp I" r ' i cr oas -d, 
'e r e udded . He obs e rved tha t thi s mixture 1 eke B 

ubstance ) to ive tho cultur e tho extr pul e lhioh 
bundant enough ,to r emove in l ur gu Dumb€ 1" 5 . T is 5\1 

dditicn of gr e n ' r ' ss· I" au ts . 

Hayfc rd (1927, • 143) us e d en y unr ts of so 1 
ixed lt in nn ash cun of w er t o hi h four ucrts c f menh 
luarts of benn men l we r t:) dde d. This mi xtur e I s p c. eed 
y 5 by 30 f ee t . He nu t e s th t ho r s e manur e is ood, ut i 
he oow rnnnur e. In the s e s me poo ls cant i nin ", 22 5 cu ic f e 
:ayford (pe rs onul cmrnunication, April 1935 ) r eported succoss 
f c'ow munure"j ust ElS it ' comu s f r om t h - cow st~bl e s , s tr :l. ' d 
;he wute r. begins t o c l eu r , only few pcunds cf m ure r o 
ul ture going. 

·Fish 

oun fI 

in or si .11 r 
uni 18 

li ed by he 

. nur €; nd 
d f 0ur 

Z 
o 

e 
o k e p t he 
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Kauffman (19431 p . 5? ) us e d .t?ne _ l "rg~ sh~ve lful of chich ; m ure i 001 
I by l~ by 20 f eet with ood success • 

. Ne l.s on (1941) r e cords phen om nul pr oducti c. n of 1 rgemou h b ss on daphniu 
~ stocking 100 , 000 t o 150 , 000 f r y in p nds fe rtili z~ti s f ollo s : 3 t ns 
cr 1 t on pe~ ~cr e-foo t) or cow-lot manure is piled in th ent 1" of e pond . 
f f e r tiliza tion 'is adequa t e , a -good QIllbe r co l or is pr oduc e d wi thin 24 hc urs 
fte r the pond is fill e d . Addi ti ona l manure is 'suppli ed us needed by piling 
t al ong the winchvfr1"d- side of the ;pond.- --Old ·heu·ps :01" windr c\ s a r.c Temove d (a.fte r 
a ch s eas on. 

The list of f ertili zers us ed in culturing duphni n in a quaria: and ·in: ponds is 
ong . Mos t of them conta i n or ganic ma tte r which can be de oompos ed with the a id 
f ba cteri n. Some of t he ma t e ria ls not a lready mentioned a r e the following: 
a1"dine meal, gr een bone menl, de cnyed f is h, cooke d oatmeul, clum meal, boef 
.ea rts, s a lt wa t er muss els (Myti lus edulis), he rring mea l, and shrimp bra n, und 
:hi ckep munure . 



Running wn t e r is, of c ours e , no t us e d i n dQP~i a pon ds, water being a dded 
only to ' supply tha t l?st ,by eva po:r:-a. :ti r'n or s eepa ge,. 

Whc~ a cUlture ' is in normal hea lthy con dition, t her e a r e ali s ize s of 
daphni a from the v e ry YO,ung 'to" thq c dul ts, eQgerly fe~din~ up~m t h e ' ~a 'c te ria 
pre s ent. Nume rous l o.rge. daphni a a r E!, pr e s ent wi th pa rthen ogeni c ,of s e xua l eggs 
a nd young ,daphnia in , their broClQ, qhumb e rs. The s e pa rthen ogc,rlic' E;,ggs a r e 
usuaU'y gr een in color, visible to the n ake d e ye , and oft en a ha lf do z en or 
more a r e pre s ent in Qn indiv idua l. When a cu lture is in nea rly pe rfe c't c cn
diti Cln, male~. are n ? t dev ? lope d so tha t a ll, o r practic~lly all, in~ivi duc l s 

in Q cuI tur,e a r e e 'gg or PotEllftin l egg p roduce rs. .. .. . . . : . 

Ce rta in evidonc e of t he de cline of a cu lture or ' its dimini she d capu city 
t o produce , p~ogeny i~ . in the ,apP'.=,r. r:cnc e of indiv i d ua ls beuri ng" o!,?-e or twc 
e ggs, in a ,bla ck saddle on the , bu ck . The $8 , eggs a r e s e xua l Or ','wint e r" 8 ggS 
which r e quire ' fertili~ uti 0n by mo. l e daphni a . ' :The ma l e d£',phni'n .ar e smn ll 
indi vi duu ls. wh1. ch 'be come diffe r entia t e d fr'cID potenti a l f ema t e s when t he ccm
pe tition ' for f()o~i. is t oo gr8n t~ or whe~ S0Hle ; the r 'imf o.vor able c ondi ti on has 
a ris en o r is, impen di n g . The s e ·wt n t e r 'e~gs are thE.: !TlE:a~s ' by w~i ch t he ' s peci e s 
is , pe rpe tuQ. t e d ov e r winte r periods a nd d r ought. ' The ~r D, r e a ls o 'a m0ans of di s 
tributi on be caus e th€ y cun be r ec.dily blown abou t by winds on , b e coming dr i e d ' 
out. Needhom (1933. p • .1 32) ' ,ci t e s the e xpe riments pf ' Henry' j\'I~ r~us of the 
f ormer u.. S . ,-. BureQu o f Fis he ri e s who f ound thn t ' the s e ,eggs r o qui r e d a lt~ ri1a t e 
free zing ' .o.ng ,'t h nwing f or a rlUl'!'\b e r of h me s bef or e t hey ' would ha tch. This could 

I be done in on , e l e,ctri 0 ,r efri ge r a tor. The dri e d ' wi n t e r eggs tren t e a i n thi s 
manne r mo.y b e tro.ns pcrte d in the' mo. il f r om pl n. ce t o p l a ce a t I t tt l e cost . 

Most do.phni a , cultur e s r e n ch thei r maximum pr oduc ti on i n a bo u t t h r ee weeks. , 
If quanti tj,€ S ofdnphni a a r e r ep\ove 9. , and smo..1 1. addi t~ 0nal omoun ts of f e rti li,
t e r o. dded, t he life of th o culture may be prol onge d, but it i s gen8 r a lly n ot 
worth whi I e t o a ttc]'!'1]J t t o mninta in them mu'ch be yond t his t i me . The ba s t p l an " 
a ppea rs t o be. t o s e t , up culture s i n r ot a t i. cn s o th~t n ew .cultur'e s will be 
coming on ,a s, tpe old a r e dis c() ntinued . When winte r e ggs p r e'd5"in ina t e among the 
individua ls in 0. cuiture , it ~s t i me to dr o. i n t he pond, cii~Qh it ou t, and 
start o~e r ago.in. ' 

Hi gh wa t e r t empe r a ture s a r e n o t conduc i v e t o danhni a cu lture , parti cu 
l arly tha t of Daphni n. magna . o. Lloyd Y1ee heo.rl (FLSh rwd Wildli f e Se r vic e ) 
hns obs e r ve d tha t they cannot be r a is e d i n pr ofi t abl e numbe rs unle ss the 
wa t e r t empe r atur e r emains be l ow 75 de gr ees Fahr enhe i t. As hn s a lready been 
sta t e d, Embody a nd Sadl e r (1934) obs e rve d t hat a t empe r a ture abClve 82 de gr ees 
Fahrenheit a ppea r e d t o b e i n jurious. Sha de s eve r pools may be us e d, at I e .st 
f or a time , t o pr event the wa t e r fr om b e comi ng too wa rm . 

u s ually during the dur a ti on of a cult u r e , pa r ticula rly if it is main
t a ine d f or a l on g ~ime , f or ei gn o r gan isms a r e a ttr a c t e d to the pool which 
f ee d upon the do.phnia . ~any of the s e pr edo.to r s a r e a i r-brea thi n g ins e cts , 
which, a lthough t he y swim abou t, s ubme r ge d , eventua l l y c ome t o the surface 
f or a supply of a ir • . Such i n s e ot s can be destr oye d by pr oducing a thin fiL~ 
of oil of a n on-toxi c nature , such a s s a lmon oi l, he rr ing oil , or cod liv e r 
oil, ov e r t he surfa oe o f the poo l. This cu ts off the i r ai r suppl y , nd th e y 
di e quick ly. The numb e r of t adpo l e,s ca n be kep t down b y r : oving the masse s 
of fr og eggs bef or e t he y have an oppor tunity to hc tch . 
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Only 0. smn ll o.mc unt of informo.tion i s o.vo.ilo.bl c on the amount o f ' d o.phn10., 
Or we ight of fish f Cl0 d, prqduce d by. 0. singl e culture of .do.phnio. . Th ~ .most 
o.c cura t e da to ye t obs e rve d by the Vfrit e r is .. th o. t of EmbOdy. ond So.d1e r . (1934) 
who giv~ the a ctua l we i ght in gr ams of do.phni o. , mo squito, and mid e 10. r vo.e 
produced in s ev e r a l of the ir "! xpe rimer:t ts. ThE? ir ' d e ns ~ st culture ·o.mL un e d t o 

. 2,416.5 gr runs ; of :do.phnio." mas qui t , o.nd mi dge 1 rvo.e ft e r 24 d ys usin 0. 
tot o. l · c: f 2 qunrts. of s oybeo.n meo. l in 0. conc r e t o pond with . w t e r co.p .... .city of 
100 cubic , f ee t, 

Embc:d:y (1942) · l o.te r r e c or gs o.n o.vo r o.ge pr0 duct~(m .of 0 .72 1 ounce Gf f 00d 
or ganisms pe r cubic f ~0 t . o f wate r with s oybean m 0.1 s comp r e d with 0 . 43 
ounce with c0 ttons eed meal. 

O. Ll oyd Meoheo.n r eports wha.t appeo.r s t o b 0. r ema r k ble pr oducti c n 
fr om 0. pond of 400 cubiQ f ee t · oo.pac ity . This pond wo.s s e t up on o.y 11 , o.nd 
f e rtiliz e d with 2 4 poun ds of sheep mo.nur e . It w s s .tocke d on y 12 , with 
Daphnia magno. . Some bund l e s of gr een gr a s s Or an ts we r e o.dded . On o.y 17, . 
12 poUnds .of fe rtiliz e r · w~ re o.dded t o t he cultu s i nce 0. r ain the n i ght b ef er e. 
had dilute d the s olution . ' On Ho.y 22, 17 po.ils of do. hn i o. we r e r e e ve f r 
the pon d . The s e we r e Feo.r.n ow pails on - gunrte r t o . on e ':'h If fi~led wi h . wo. t e r 
a nd the . r emo.i nd e r do.phni a . On May 25, . eph.ippi o. l or "win t e r" e gs be n to 
o.ppeo.r and l Q o. dd~ti ono. l l o. r ge pails we r e to.ken out, mo.ki ng 0. t o 1 o f 33 
pails t o the time Of. t h o appenro.nce of the ephi ppi a l e s . On ':f 26 , 16 mor e 
po.ils we r e r emove d, .bri.n ing the ot a l t o 4 9 po. ils . 'l\vo inche s uf wo. e r we r e . 
added alon g wi th 12 .pounds of f e rtili ze :r: . No mO r e daphni o. wer e t o.ken fr thi~ 

pond unti l June 2, when 3 pa ils we r e r emo ed, nd On June ·.3, the pond o. s 
dr a ined and cl eane d yi e lding 12 mor e pai Is o f d phni . The r e ... e r e 1 t ge the r 
64 po.ils of dnohni o. r a is e d in the culture . The te~pe r tur of the pond ~o. s 

64. 4 degr ee s Fo.hr €nhe it a t the sto. rt . of th e culture but eli be d a 79 . 7 Cilld ~ 
Wo.s 75 .2 degr ee s when t he pond wes dr a i ne d . 

It i s t he c olle'cti pn by compa r ab l e methcds 0f such quo.nt i tntive da to. a s 
the o.bove which wi ll ultimo. t e l y de cide which o. r e he be.s me thods o f produc-: 
ing do.phnio.. 
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