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e,'ery part. e:lCellt thc vcry sutures, n.a in G . .4ndreIC6ii, O. crinila, 
&e. Examining some other geuera, we found t.his to occur also 
ill l1artonia, Muhl (OMItaurella, Mich:t.) i equally so in both 
species, B. tenella and lJ. verna. In tho former species, in whicll, 
ns iu Obolaria, four re-entering nngles render the cell enlciform, 
tho !'Cscmbl!lllce to Dbo/aria i8 striking and complete, lUI you will 
!ICC from the enclosed sketch of 11 transvcrse section of the ovary 
of lJ. te1l~lIa. Tho only anomaly of Obolaria IL8 " true Genljan~a 
which remailli~, is the illlbrientive (instead of convolutive) It)sti­
"nt.ion of i19 corollil i-of which no pnralJel installce is known, so 
far us I nm nware. It mny however be expected to occur j for 
useful and rclinble ns the Rlstivation of the corolla often is, lUI nn 
ordinal mark, it. is seldom oltogether constant. 

I think 1 once mentioned to you Iln except.ion of this sort, or 
rnther a variation, which occurs in II. family in the arrangement of 
wh ich you hnve emi1loyed /estivation of tho corollu to great ad­
,'unlage, viz. t.he ScrQpllUlarincctB, ill characterizing the suborder, 
(nil I would suggest they onght not to be cnlled) ..t!11tirr"iniJ~1l1 
and Rhinanthill~tB. The 8muo n.ccnrnt.e observcr, Mr. Clark,long 
ngo IIhowed me that this character occaaionaUy Ijliled in Mimulu,. 
especially in M. ringen' and M. mNcnallll, whieh almost as fre­
quently present the ICstivatioll of the RldnnnthitietIJ (i. 8. have 8011\0 

part of tho lower lip extllrior) as that of the Antirrhim'JetB, to 
which the genus belongs. Last SlIlIlmer I noticed n. IICcond e1· 
ccption of tile kind in n.Pent'tem~tl. (P. hder(ln(lrun~, Torr. & Gray, 
in Beckwith'lI Ueport of a. Pacific Railrond Survey), which besides 
the anomaly of having t.ho fifLh stamen IIOllletimcs alltherifcrO\lil 
anll sometimes lIt.erile, bnd also, iu nbout luM of the floweril 
CX!lmined, t.ho hlt.cral 10008 of the corollo. oxtcrnll.l in the bud, and 
covering tho t.wo posterior lobes n..s well as tho nnterior one. 

On the Act.ion of Sea.-w·ster on the Germination of Seeds. By 
ClURLEB DA..RWlN, Esq., Vice-Pres. RS., F.L.S. &C. 

[&ad May 6th, 1856.) 

DvnIlw tho sllMllg oflallt year it occurred to mo that it would be 
worth while, in relation to the distribution of planla, to teat how 
long seeds could endure immersion in sea.wntc.r, nnd yet retain 
their yitality. As far n.s I knew, this had not been tried by bota.-
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niats, who would have boon fur more capable of doing it efficicnt.ly 
tba.n myself; n.nd I now find that M. Alph. DeCundoUe, in his 
ndmirable work," Geographic Botnnique," regrets thut Buch 
experimtlllts have not been tried; I think, that had 1IC known 
even tbe few facts bere 1;0 be recorded, Borne of his opinions 011 

the menDS of distribution of pnrticular fnmilies would have be(,n 
slightly modified. The Rev. M. J. Berkeley hll8 likewise testell 
fifty-three different kinds of' SCf.'US, nnd bas publishe{l a rcpol·t ill 
the "Gardener's Chronicle-," to which periodical I have nlso 
sent two brief notices on the same subjectt. I intend here to 
give, with Mr. Berkeley'S kind permission, aD account of our jOint 
experiments. I may premise, tllllt not knowing, nt first, whether 
the seeds would endure even a week's immersion. I selected u few 
by simple chance, taking, however, the sceds of different families; 
subsequently I ha.ve been aided by suggestions from Dr.Uooker. 

I must brieRy describe how my experiments were I;ri~d: t.he 
seeds were placed in sIDall bottles, each holding two or t111'eO 

OUllces of salt water, carefully mnde according to Schweitzer's 
analysis: as bot.h algltJ and marino animals have, as is well known, 
long lIurvived in wntor thus made, there can bo uo doubt that tho 
experiment was thns fairly tried . M I'1 Berkeley sent his seeds to 
Ramsgnte, ti~d up in little hngs nnd pluced in the sen-water, daily 
renewed j and they were thus immersed for three weeks, and whell 
partially dried, but still damp, were sent off, but by accident were 
not wlpacked for four days subsequently, 80 that their total im­
mersion " WIl8 equivo.J.ent to one of mqre than fl, month." Some 
of my bottles were put out of doors in tho shade. and wore ex­
posed to an o.verage weekly temperature of from 35° to 57° j the 
other bottles wero kept ill my Cellar, and were exposed to mllch 
leas vnriation of temperature, vi .... to a daily mean average of 
frOID 46° to 56°. Furt.her, to test the effect of tempernture, I 
immersed eigbteen different sorts of seeds in salt wuter, in a tank., 
which, from containing much snow, was for six weekI! at the tem­
perature of 32°, slowly rising for the next six weeks to 4<.1.°; but 
the seeds thus tellted did not seem to withstand the injurious 
effect of the salt wat.er'better than th9se exposed to II. higher but 
variable temperature. I I may remark, that amongst the eighteel1 
kinda of seeds immersed in the cold enIt water, there were seeds 
of a. somewhat tender constitution, R8 cupsicmn and vegelzlblc 
marrow, but tho exposure to the cold in no degree injured theil' 
germinati Ol~. In the case of some of the seeds which I first tried, 

• Sept. ht, 1855. t May 26th and No,. 24th, 1855. 
K2 
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and which were put out of doors, I did not chnnge the aalt water 
for fifty-aix days, and it becamo putrid Illld smelt offena.ively to & 

guilo surprising degree, especially the water with the cabbage, 
radish, crcsS and onion wed, whieh nlso gave out strongly the 
odow' of each kind; 110 tlUlt I thought the putridity wo~ld infalli­
bly have been oommuniCll.ted to the soodl!; but judging from the. 
secds 01" some of the same plants (but not actually from tbe same 
lot of IIOCd) placed in salt water often renewed, nnd likewise kept 
in the ceUnr Ullder tl. less vnriable temperature, neit.her the pu­
tl"idiLy of the water nor the chnllging t.cmpernture haa any marked 
efrcct Oil thcir vitality. Cresl! sced (Lepidium ,ativum) aud that 
of Plwlal'i, Oanarien.u, after tweuty-two dnys' immersion, were 
thoroughly dried for u week and then planted; they genninated 
pretty well, but the seeds themselves of this pnrticular lot were 
not very good. At first I tried the seeds afi.er each successive 
week's immersion, and they germinated nt. the same period na did 
aced" of tho same kind which had not been salted; celery and 
rhubarb s00<1, however, were somewhat accelerated in their ger­
mination. Some kind" of sceds, as of Trifolium incaNlatum, Si­
flap;6 nigra, ~, kidney and common beans, swelled much in the 
salt wnter, and they genernlly were killed by 0. short immersion; 
but the swoUen seeds of Llpinu8 polypnyll1U germinated better 
than those which did not swel1. I WIlB lIurprised to observe tbat 
most of the soods of 001lVolvulu8 tricolor germinated after seven 
days under the sAlt wnter and Jived for somo time in it i 8.8 did 
likewise the fresh seed of Pru.ilago farfora nfter 9 duys; after 25 
days I took out some of the young plants of the TUlljlqgo and 
planted thQm, and onc of them grew: lIorno of tbe seeds of the 
gnrden orache (Atriplcx) "Iso germinated under water after 66 
days' illllncI"8ion, but I lilile<1 in rnilling the seedlings; tflO other 
seed" of the same lot of the orache germinated f!.xcellently nIter 
100 days' immersion. 

Tho total number of seeds ,tried by Mr. Berkeley and myaelf .. 
amount only to 87, for unfortUllately we happened to sclect 80lne 

of the snlDo kinde; in one respect, hOlVe}'er, tbis bas been for~ 
tUllatc, for we have thus tested each otber'a results, and they 
nccord J>C1·rectly IlB far flS they go; the sood of the tomnto, bowp 
ever, germinated better after n. month's immersion with Mr. Der­
kcley than after only 22 days with me j but my seed nppcared to 
be old. And tbia leads me to remnrlc, that I suspect that fresh 
seed withstands the snlt water better than old, but yct good seed i 
this WAS the case with T:lrij"oliuln incaNlatu7IJ, PMor Drummontlii, 
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and I believe with Sinapi, nigra. Of the genus Godelia, Mr. 
Berkeley found one species was killed by, and another survived. fl 
month's immersion: but a fill' more curious Cll8C is presented by 
tbe varieties of tIle cabbage; for I found that good seed of the 
.. Mammoth wtlite b~Ii" germinated at'tcr 11 days' immcMlion. 
but WAS killed by 22 days; seed of the" early cau\i{\ower" aur..­
vived 22 days, but was killed by 86 duys i "Catt;ell's cabbago" 
germinuted excellently nIter 3G days, but WIl8 killed by 50 llllys ; 
snd lastly, fresh seed of the wild cabbago from 'l'enby germinnted 
excellently lifter 50 days, very well after 110 days, and two soods 
out of 80me 1lUndreds germinated after 133 days' immersion. 

Of tho 87 kinds of seeds tried, 23 or morc than one quarter did 
not endure 28 dll.Ys· immel"Sion: capsicum has endured the trial 
best, for SO out of SG seeds germinated well niter 137 days' illl· 
meniOD: of celery sced after the same period of 137 days, only 
6 out of 8everal hundreds germinated, The worst germiuators 
have been dwarf kidney beans and IIihi,c/U mnt/ikol, both killed 
by 11 days' immersion j common peaa were killed by 1,.11 dnys'; 
TUIIUago farfara, germinated under water after 9 days, but tho 
young plants kept alive for some timo: I;ho neLt worso germinu. 
tors ha.ve been Phlo:rJ Drummondi", Tn/olium incarnatum, LiflUf/1 

wilaliuimum, IUld Si1UJpi. nigra, very few of whicll survi\'cd 
15 day.' immcnion. 

From such SC&nty materials it is, perhap., msn to draw Any 
sort of deduction in rcgnrd to the power of resistance to snlt. 
WAter in the dill'erent divisions of the vegetable kingdom; but n 
few I'OlDarks may bo permitted. Three out of the 17 Endogcnll 
and 20 out of tbe'70 ExogcllB wero killo{] by a monUl or 28 days' 
immersion: this faet, together with tbe marked power ofentlurancc 
in tbe Alripkz, Bda, Spinacea, I\nd Rheum, lowly organized 
exogcns, accords wit.h, and i9 pcrllaps connected with, tho fnct, in· 
sisted on 110 much by It!. A. DeClUldoUe, of tIle wider range of the 
Eudogens and of tbe lowl1 orgonized ELOgCIl8, than of the lligbcr 
Exogens.. 'fhe fonr &1anatem nnd two Umbellifer,z endured tho 
salt water very well, and en.cb included the longest survivor of nU 
the species tried. Ten Oompo.it,z were tried, and only one was 
:killed. ~y 0. mont.h'lI immersiou, toat is excepting the 11ull8ilngo 
which gormino.ted under wlLter. Eight Orucifer,z were tried, and 
1\11 withstood the influence well, excepting Sillapi. nig,rtl, wlliell 

• GodroD in hiI .. Florula Jut'enali... ... p, 16, .tau. that too 8t'C(b or IOlno 
plant.., .. or dtriplu and eerl.ain GrgllliWlI:, germinau. perfectl, in u.lt.-ma,..hN, 
where tho, 1111'0 booll immerted during .11 tho winl«' undm- .. It w.ler. 
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WIlS killed by 25 days' immersion; turee of the OrucifertB survived 
85 dnys: this power of ondurance in the seeds of this family is, 
perhaps, surprising, considering the oil in their seeds. Nina 
LegulIlinolltB were tried; these all rel5isted the snit water badly, 
with tho exception of the hard thin seeds of Milllolltl lIengitiva, 
which germinated pretty well after 50 dllys j three specie!! of 
Lupine seemed just able occnaionally to withstand about 36 daY15' 
immersion; the seeds of the other Legumiu08tB having nll been 
killcd by much shorter periods. I suspect that it is the water, 
nnd not tbe salt, which kins tho LegullIilloGtB; nt leASt I found tbat 
u lot of u'Csh "Thurston Uelianoo" peas were ull killed by 13 days' 
immersion in pure WlI.tCl'*; and I lH\.ve been I\SsUl'c<l t.htlt 0. ffi\lch 
shol'tol" immorsion will kill kidney beans, Lastly, seven species 
of the nUied families of Uy(lrop}l!lllaceu# and PolmnoniaclIllJ (six 
hUI'ing been selected by Mr. Berkeley) were killed by 0. month's 
immersion, and so great n proportion can hardly be accidental.. 

l;'rom tho grout difierClice in the powers of resistance to the 
scu,wll.ter in the different families just speciHed, and even in the. 
\'I\rictics of the same species j and from the Le!}umil1(1B(t; being 
ilppl\.l'Cntly in this respect the tenderest, whereas they are 
gellcl'fllly believed to keep longer than any other sceds in a dry 
atate, I think we may learn 8. lesson of' caution, not to infer 
with too mllch ccrtninty which seeds will endure longest when 
lltlturaUy buried in damp earth, from knowing whut kinds will 
keep best in an fll'tificial state. 

I hnd iutended trying many more seeds, as I at one time. 
thought that these experimonts would have thrown more light -on 
the dispersal of plnnts than I now think thoy do. I soon became ' . 
aware that IIl.Ost soods, in o.ccordance with the commOD eXl)erience 
of gardeners, sink in water; at least I have found tbis to be the 
OllSe, after a. few dllYs, with the 51 kinds of seeds which I 1lave 
myself tried j BO that such soods could not possibly be trans .. 
ported by sen·enrrents beyond a vcry short distnuco. Some few 
sceds, however, do flout, as I have tried with somo of those cast 
by the G·uli' Stream on the coast of Norway. l"'rom knowing thatl 
timber is often cnat on tllO shores of oceanic islaud~ flU' from the 
mninluD?, and from baving met with accounts of 110nting vegc .. 

• Loi..$6lOlU"-DesloDgchampB ~Y' (Donaid. Bur lea C6rh.los, Part ii. p.284) 
Ihat. ill wlu)at. put into water tho ombryo com08 out in tho course or two daya; 
11$ Mr.13orkeloy'B wheat BUrvifod aflor 30 days' immersioli ill sea-waler, ono 
IIlAy 8u8poct that ill thia ene, the sood WOII.lcl survivo longer under .ea'\Vnter­
tl1ll1lunderfre8h \I'Atcr. 
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blble rubbish off estuaries, I assumed that plants, with ripe seeds, 
washed into the sea by rivers, llUldslips, &c., might be drifted 
by sca-currents during EL period of some weeks, Tbe closing of the 
6I.psulcs, pods, a.nd lIeads of tho Oomposita:, &0" when wetted, and 
their re-oponing wllen enst on shore and dried, tho seeds being 
thus allowed to be driven inland by the fIrst stormy winds, seemed 
to favour such IIleaDS of triLDsport. But in putting 34 plants of 
diflerent orders, with ripc' fruit, into salt water, one alone, the 
Buo-nymus, floated for a month, being buoyed up by its fruit; th~ 
others all sunk in 21 days, some in 5, and several in 7, 0, and 11 
days. But I am not sure that I have made Lhe trial fairly, for r 
kept the floll.tmg , plllJlts in too warm and dark 0. place, which 
might have favoured their decay. l!miLlly I Iillly remark, that tIle 
seeds of very few species are, lUI far ns we yet know, all killed by 
10 days' immersion,-thllt somc l)llluts will float fQl' this pcriod,­
that the average rate of the ten cnrrents in the Atlantic Gccnn, 
given in Johnston's" Physical Atlas," is 33 milcs per diem (I.ho 
main Equatorial current running at the rate of GO miles, and the 
Cape Stream at 80 miles per diem); and therefore I conclude, 
under the existing extremely scanty materials for forllling any 
opinion, that some l>la.nts might nuder favourable conditions he 
transported over arms of the sea 300 or even more'miles in breadth; 
nnd if cast on the .hore of an jsland not well ~tocked with species, 
might become naturalized. 

In the following list, to save repetition, I have marked the 
}>lnnts tried by Mr. Eer~eley, and which germinated nIter It 

month's immcrsion, with t; when they did not germinate, this ill 
exprc8s1y stated. The" cold water" refers to the sceds placed in 
salt water in the tank with snow. 

I have flJ'1'anged th~ families in lWeordanco with Lindley's 
" Vegetable Kingdom." 

END 0 GENS. 

(GR .. uma.!J.) 

Avena (common oats.); after 85 days' immersion gcnninnted 
excellently; after 100 days some germinated; aftcr 120 days 
some balf-germinated. 

IIordeum (common barley); germinated well nIter 28 days, but 
none after 42 days; in the cold water well after 30 days(t). 

tZ'riticum (wl1cat). 
P/laZaris Oan'aricnsi8: nfter 70 days nearly nll germinnted j in 
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1Ulother lot Wr 85, most of the seeds germinated, but the 
seedlings died off; after 100 aod likewise nfter 120 daya' 
immel'sion, in each cnse, a single seedling came up. 

Holclt/J ,accharatus: after 36 days germinated fairly; af'te~ 50 
days all died. . 

t Zea Mays: none germinated after a month's immersion. 

t Arlm~ maculat14m. 
t Anomatheca C'rltenta. 
t Babia1la plicata. 
t Tricnonema pudicum. 
t Sisyri1ickium jridifolium. 
Canna Indica; after 50 days severtll germinated, but not very 

strongly. . 
t C0lcMcum autumnale: did llot germinate. 
AlliUln cepa : after 56 days' i.mmersion, 3 out of 15 germinated; 

after 82 dllYs in the cold water, most of the sceds grew well ; 
after 100 days, 2 or 3 grew out of about 25 plll.llted(t). 

t Bulbine annua. 
t A.tphodelw luteus. 
t Uropetalum S8roti,tUm: did not germinate . 

. EXOGENS. 

Ricinus communis (var. major IUld minor): both germinated 
after 36 days. 

Oucurbita lJIe/opepo (vegetable murrow): germinated after 100 
days; of 4 seeds immersed in the cold water for 82 da.ys, 2 
germillll.ted . 

t Oueumia Mero (melon). 
Oistw (mixed shrubby garden varieties) : germinated well ruter 

36 dll.Ys, and some germinated after 70 days. 

(Cuu(JIFlm£.) 

Mpidium sativum: after 85 days' immersion only one out of 
mll.lly germinated; after 56 days tr grew: in the cold 
water, after 65 dnys, Ir; grew. (tvar., golden cress.) 'l'hese 
seeds gave out an astonishing quantity of slime in the salt 
wllter. 

J1.rMsiea oleraeea, var. "Ma.mmoth white Broccoli:" germi­
'nu.tcd after 11 days' immersion, but n.f"tcr 22 days all died. 
----, Val"." Enrly CnuliJlower:" after 22 days, 5 

out of 100 germinated j after 3G daYB all dead. 
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Brtusica oleracc", 'liar. "Cattell's Cabbage:" germinated ex­
cellently after 36 days; ill dead after 50 daya. 
----, var. growing "Wild on tho ensUe Rocka of 

Teoby; fresh seeds, after 60 days germinated exceDcntl y j 

after 110 da.ys germinated very well; after 133 days only two 
out of, some hundreds ger!.pinated (t). 

tBrtUsica Rapa (var. yellow turnip). 
RaphauU8 satil.lU8: afier 85 days, -h germinated; the cold water 

seemed to be injurious to· these seeds, for after only 30 or 50 
days aU the seeda were dead (vaT. black radish) (t). 

Eryu11Ium PerowBkiauum: after 86 days germinated well; after 
50 only oue seed; after 70 days all dead (t). 

MatthiollJatmua: germmateduftel' 28days; ulldeadafter54dll.Ys. 
Sinapis nig'ra: seeds much swollen; germinated aft.er 11 days; 

all dead after 22 days: frcsh seed germinated pl"eLty well 
after 15 days, but were all killed by 25 days' immersion. 

Oramhe maritima: after 87 days germinated well. 

Trapawlum majus: n.fter 87 days nearly lin germinated, but n.ftcl' 
50 days none did. 

t Limnanthes Douglasii. 
HibiBCUB Manilwt; all were killed by 11 days' illlmersion(t). 
t M~lape grandijlora. 
Papaver 8amniferum: germinated well after 28 days; WIl8 killed 

by 54 days. 
bgem~n8 Mt::ricautl; came up e.rccUontiy after 50 days) and 

pretty well after 70 days. 
tOhrySeiB croceo (germinated very imperfectly nfter tIle montll). 
Linum uritatis,imum: ufter,7 and after 14 days only two or three 

seeds) out of very many, germinated; after 28 oulyone seed 
came up; after 42 days uot one germinated. 'l'hese seeds 
gave out mueh elime. 

tSilene compacta. 
Rheum R1Japonticum: germinated well after 82 days. 
At'Y'ipZex (garden orache): some of the seed germinated under 

water after 56 days' immersion; the remaining seed ger­
minated excellently after 100 days. 

Beta l.Iu19ari8: excellently after 100 days (t). 
Spinacea aleracea: exceLleutly after 70 days; a few after 120 

day,; all killed by 137 d.y, (t). 

(LEGUMINOSAJ.) 

Viaia .N,ha (var. <! Johuston's Wonder") : two out of six Il\'ed 
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after 11 days' imlllorsion; one half-germinated after 14 
dnys; after 22 days all dead: mnny of theso benDS swelled 
gl-eatiy, I tried sixty after 28 clays and found all dead. 
None survived 30 days ill the cold water. 

PiSU11I, lJalivun~: after 11 days somo germinated j nono survived 
14 days; none survived 30 dllyS in the cold water. Another 
lot of freah seed (U 'l'hurstou's Uclianco ") ull died aft.er 12 
days; none survived 30 days in tho cold water. I found 13 
d:\ys' immersion in ptu'e water killed these latter fresh peas. 
(tNone gel'llli1lllted.) 

PhaBeolus vulgaris (var. "early frruno dwarf"): all diad af\;el' 
11 dllYs' immersion; n.f1;er28 days' immersion, 80 wetO plnnted, 
but all dea(l I tried another lot of fi'esh seed, but none of' 
them resisted even 10 days' immersion; nor did they re· 
sist 80 days in the cold water: many of these seeds awelled 
much (t). 

Trifolium incarnatum: all died after 11 days' immcl'Sion, nnd 
after 30 iu the cold wn.ter. llruh seed germinated excellently 
u.f'ter 5 days' immersion, well /lfOOr 12 days, and one single 
Beed out of some hundreds germinated after 20 days. These 
seods swelled muck 

Ulex europamB: after 11 days gel'mina~d well; after 14'days( 
two germina.ted j after 28 days all dcad. 

Lupinus polyphyllua: n1l;er 22 days. out of seven swollen soeds 
three germinated; seven others did not swell and were all dend; 
afwr 36 days' immersion one began to germinate and then med. 

Lupi1tu8 lute11.$ (pale var.): after 22 days 1\ lived; after 313 . 
days' immersion .fi germinated; nfter 50 days ull dcad. 

t Lupinu8 pubeacC1u germinated nl'ter 11 month, but Mr. Derke­
ley says the grcater number wero rotten, 

MitllOlJa seJ1l8itiva: germinated excellently after 36 days' immer· 
sian, and pretty well after 50 daya. 

Geumcoccineum (var. a-ple1Idtms): after 3Gdaysgerminllted well, 
!lnd Iillier 70 da-ys oue single seed germinated, 

Saxifraga incul'lJifolia: did not germinate after 30 days' immer­
sion. 

--- ai,roides, nor did thia species, but tbe seed was n'ot 
very good. 

(SOLANJ.eE.:fl,) 

Capsicum annttum; after 137 dnys' immersion, 30, out of 56 
planted, germinated well (t), 
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&lanum tuberomtn; germinated exooUcuUy ufler 70 days, well 
nfter 100; all dead after 120 dn.ys. 
-- lyooper.U:um (common tomato): one seed germinated 

afl:er 22 days' immersion, the relit were killed by aG and GO 
days' immenion. (t Bnt Mr. Berkeley found that they ger­

. minatcd nfter B month.) 
t-- melongena. 

Oonvolvulul tricolor: after baving been 7 days in t.he salt water, 
many of the seeds germinated, and tho embryos came out of 
the husks: of those which did not germinate under wntCl', 
one germinAted after 36 days' immersion. 

(POLElfONUC££ nnd IIYDIlOl'IIYLLAC£A1.) 

Oilia tricol&r (t WB8 killed by a month's immersion). 
Phlox Drummondii: of old seed noue germinated after 11 days; 

but of fresh sced, S out of many germinated after 15 daYII, 
and none nfter 25 daYII' imroerlliou. 

Buto,. vi"i... ) 
Nemopllila in.igni.. t None of thelia were found by Mr. 
--- al&maria. Berkeley to germinate after a 
___ maculatCJ. month'lI immenion. 
--- ducoidali6. 

Borago qfJif?inali6: a. few came up rutcr 14 days' immcraion, OIlO 
after 28 days, !lnd none after 42 days. 

t Nolana grandiflora. 
SlIl'u'J"e.ia (coli.unon savory) ": after 42 d!~ys, 8 soods out of many 

germinated. 
O(,mpanula Pelltagonia (t did not germinate after a month'g 

illlmorllion). 
t Fe(lia !]1'acilijlora. 
t lkdia (corn wad). 

(CO)[],·OlllTlE.) 

Lactuca .ativa (common lettuce): a.fter SG days' immersioll1"ri 
of tbe seed came lip ; after 81i d!~ys oilly Olle out of' seveI'll I 
germinated. Cold water had no JIlarked ell'cet, but after 05 
days they germinated rather better than i1w othel'S (t). 

t Oicliorium Em/iDia. 
Galin.oga trilohata: germinated after 22 daYIi. 
Aller Ohinen,i, (mil.ed German varictes): germinated aner 28 

cl8.ys j rUl dead after 54 days' immersion .. 
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Ageratum Mexicanu1lt: after 100 days, one seed out of many 
germinated; at much shorter periods these seeds did not 
germinate well. 

Leontoilon Taraxacum: germinated oxcellently after 61 days' 
immersion; tho seeds were fresh. 

!1'wssilago Faifar(J: fresh seeds being placed in the snIt water, 
after 9 day!!, many of them germinated under wnter. After 
25 days, I took out some of the young plants and planted 
them: one grew. TIle germination of these seeds is the more 
remarkable, ns this is not n. sea-side plant. 

t Mollolapia Oalij01'nica. 
t aenia tv,rbinata. 
tOollm081utcua; did not germinate after a month's immersion. 

Olarl.:ia ptllchella; germinated well after 28 (lays; was killed by 
54 days' immersion. 

t Gocletia 't'Ubicunila. 
t-- Lindleyana Wag killed by a month's immersion. 
Apium graveolenB (var." Cattell's white"): afl;er 137 da.ys only 

6 seeds out of some hundreds germinated; niter 85 days the 
seeds germinated excellently; they did not appear to gel'­
minute quite so well nfter 82 days in the coh\ water (t). 

IJauCU8 carala: n. very few germinated after 85 days; after only 
56 days -Ai grew (t). 

On the Vitality of Seeds after prolonged Submersion in the Sea, 
By JA.liES SA-LTlm, Eaq., M.D., F .L.S. &0. 

[Read Mn.y Slh, lS5G.) 

I BllOULD not have thought the observations which nrc the subject 
of this little communicatiou of sullicient importance to occupy the 
attention of the Liunean Society, had it not come to my know­
ledge that one of our most disting'HisllCd British naturnlistll is at 
present engaged ill investiga.ting experimentally tbe question of 
the vitality of seedE! after prolonged submersion in sea-wa.ter, 
cspecinlly ill reference to the influence which that circumstance 
would ha.ve in cxpln.luing some of the problems of geographical 
vegetable distribution. 

The facts which I am about to dctail, and which came accident­
nlly tmdet' my notice some years since, bear directly upon this 
subject, aud while, as it seems to me, they establish tho d9Ctrino 
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