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pari:roll8 of the niltl'ogcll C~)ll't1ernlts of n001lles 'and
roots and ~hose of shoots of mmul'ated and non-
noduhuted plants have given some indi~'ation of

nitronen fixatiQD, hut over-aU the rC(;oro'S are
not <'Dnel-nsi,'" (ABen and AlIen, 1958).

1faking use of isotopie n~trogen, Bond (1957)
haB bC¤n able '00 show 'thwl nodules of plants of
six of the non-leguminous nodulLa:ted genera ean
fix 'atmospheric nitrogen. The 'three geneI'a at
r~e!sent not cO'ndusiveJy ghown to ,he capable of
fixing nitrogen are thus: Coriaria., Elaea,qn1JSi
and Discaria.

NITRom:1'\ F'rxATIOx 1:-\ CORIA RIA

It has hecn known for some vem"H now that.
species of Coriaria in New 7.ea'l'and were nodu-
Ja!J:'ed. An experimellJt< with excise!d mu]ules of
Coria-ria arlJOrea, 'to be published elsewhcr(~,
showed t:haJt these organs couhl fix significant,
amounts 'Of uN when exposed tu an a1tmosp'hm~c
enriched with fhis isO'tJope. ])1'. (1 Cone h3.-'-;

:ihown (perK com.) ItbaJt hrt'aeib pl'an'ts 'Of this

same species 'arc 'albic to fix a.tnwsPlheric
nitrogen.

Haw far athcr species 'Of Coriaria and other
arg'ans apart from nodules are a!lJle Ito carry out.
a similar proee~'S remains t~) he demonstrart:,oo.
In this respedt, it is n()!teworthy that plan1J:s of
O. sarmentosa from widcIy diff'Cliing' hahit,wtN
have not vet heen found t'O bear nodules..

Pield evidence suhsbmtiaJtes that plants 'Or a:t
lea.~ some species of Coriara 'C'an fix ni'trog'cn,
Thus p'l:an'ts belonging Ito this genus are
charaelteristie 'On gravel se11e!es,rock faces, river
terraces and in tussock grasslands (Oliver,
IB42). In tussoek grassland on Mt. J~b»IT}Ont,

Changes in Sail-marsh Vegetation

V. J. Chapman

The salt. marshes on 8e01't Head Island in
Norfolk, C1reat Bri'tain, werc fie-visited in Allg'llst
1957 'and remapped. These maps could he com-
pared with mILl's prepared in ] 932 >and 1933.
One portioo, !the western, 'Of Itih¤' island is in a
sta}te Df steady growth and considerahle changes
have taken p'llace 'in tthe mal'Slhes during the 25
;Tears. j\JIi&.~el marsh, f'Ormerl:'-T 'B"8aHcornielf:mn

Rtr]e't'ae, wifh eonsid-eraftjle bare 'arcns, has hCiCn

C. }Jlunwsa Hnd C. ptcridoidcs ha\'u bcen
observed 'to produce a vib'J'Qrous response in
growt.h of Danthonia rigida (A.P. Druce, pers.

CDm,),

Di8cnria tou1n(dou HI{1(:wiseis '0haracteristie
on 'loess, alluvilal flans ;and gvavel 'Scr{~es'and is
a memher 'Of 't,he sparse veg<!lJation of t.he arid
regions of Centrwl Otago. Nodules of this plant,
to 'be described elsewhere, are m'Orphologieally
RimHar to those 'Of Coria ria and hoth 'appear to
he infeeJted by the s'ame endoph,\1t"e. Their
nitrogen-fixing eapadty has itl:o'tyet been tested.
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lflansf'Ormed inlt'O 'an Asteretum tripolii and
lylan:ts 'Of the nex1:.stage, the Genera'] Salt Marsh,

are 'already illlv,ading t,hc 'area. Very JiHle hare
ground now rem'ains.
On the :vnunges't marsh, ~_ sand fiat with

a Zo1iteretum nmme in 1933, 'the e{~lgrass bed
h~"J fbeen reduced .as a rcsulrt, 'Of incrci(lsed height
'and fewer SUD1l1er'ge-nces,;a11'd It!hcre arc a numher
of palf,('!hes of Spnrtina. tOI/'TIsendii. The mo~t



.
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specltacu[('a.rCJh~Ulgchas boon in itt l'a'thcl' older
marsh whi'cn 'has changed from a Zos'tereltum in
1933 to 'a Spat'tinetum Itovillsend'ii in 1957, One
corner, which was 'a 8alicornietum, is now partly
Genet'a! Salt ;V!arsh 'and partly a Pucciltwl\lo-
A~ooretum. Another corner, formerly 'an
inCipient Sa1ioorn'ireltum is now an Astere!tum.
An adjacent sm'a\!, closed marsh has ~ihang'ed
from 'a S'alicOrtlietum Eltl'ictalJ (if I932 to an
Astcretum, w'hilElt the '3Jlgal vegetation Iras
changed from 'a GMorophyccJ-3,e C'Ommuility 'and

Experimental Work on Daphnia

'11.PHC'!(S 'ue,\jic'u[ostlS cC'ad caespitosllS eommunity

10 '3 Pelvetia. libern-Bostrychia, scol"pioides

community. A sma:U marsh (Anchor marsh)
'bias changed from '3 Sa:1icornietum to a General
8a:]t )lar8h community. The more rapid eh'angcs
in Ibhe'closed mar~hes are vthat would he expected
in contrm~t to the I"1(l!tJhersIlower chanb"'es 'On the.
'open m'al'shes. rr'hese changes c,an be compared
w'i1fu raJttc"S of change ~aJcula'ted from raltes of
'accretion and the v,"",tic.1 e,,"tent of >the different
communilies.

V. M. Stont

The first work -on most animais is their dis-
covery 'and idcntificwtion. Observ"atlons on :t!heir
nlaJtural history Mlow. :B"l'om 'these 'have
dcvelDped studies 'On C'ommun'jjtires and 1YolJU'la-

:tions 'wnd for fre~hwa'ter pl'ankton such studies
have ~)eell intcnsivdlYClal'ried 'Out for ,s'Dllle1t'ime.
'rhey 'have l1t.1m~tt>d in much ,inforn1'a1Iiion a!hout
'the compositi'on, difibrihut.ion 'an'd growth of <b1lC

popul'aJtions, 'and on fluc!tuaJt:ions 'in po'pu[a1ti\'l!lls
'together w'ifh the r<!la1Jionof rtihc fluctuations ItJo

the biological and l)'hysic'O-!chemiClaJlenvironment.
l\luch Work on freshwater OladDlcBra as pnpu[;a.
IUons Dr communi~les is be!ing C~t:lTicd 'Out -alt

pl'csenlt laud this work fills ~'arge semi-ons of
general ItJext.,; on limnology. Rut only within
recent years 'has muc'h account heen 1~akcnof the
rdlrutJon "f ~he physiolugy of 'the animals to tIle
general effeClt 'On th~ popu~ra:tion.

, Bxperimenwl work '()Inanimals has increased
recenrtly, part~y in conne0'ti'on with physidlogicafJ.
work. T1Je lanima~s can he keprt; 'in :a CIOntroUed
p'hy'Siea!l land 'biological environment, 'in w'hich
OIl'e 'faetor 'is Vial'ied la11'd !the effect on !the animtatl
recorded. This ena:bles de1JaHed examinaition of
specific ,'eil'aitluns'hips, such 'as ~he effeclt uf
temp'erature 'On the growth l~a)te'Or 'OIlt.he number

'of eggs prod@ed. These results could be u!led
ffi'Ol'QfU\I]y lib 'try 'to 'in1terpret informat~ion from
studies 'On naituI'a:l P()pU13tti~ns.

There has been much e..xperimential work wi1th
OI:adocera, 'amd espe0i'a~~y Daphnia.. Daphnia is
easy to keep 'jn cultures and In cbttltrollcd con-

ditions. The ,animaJls TCproduce p'arth¤no~
gen'etb[IIY'and irt is possible to experiment with
a genetically sta~)le l]jnc \by breeding sevcr".:ll

genera'tiolls from OUCt intliv'idu:a1. Daphnia
rc".<;;ponds differenitly 'tx, differelllt temperntures

and various 'othc'l" factors Hnd the effects 'On th'e
<anima~ ean usually be eXpI\¤HSed numer.jcally.

:L\IO'st of the experimental work hiM 1Jccn CJ()ll-
cerned wilth facftJOrs conitrihutllllg tD population

grow'th 'Or decline, 'and reeenttily ~ere ha.~ been
~omo work 'On !the inrt.ol'rdl'a't11ons between
different sp""lcs, Aft"" ~he publication In I926
'of RaJ'1Uond Pearl's" The biology of popul'rutlon
growth", 'Terao 'and T-anaka selooted Itfue clad'O-

eeI'an, "Yoina ma,c1'ocopa, lag '3 suitable WllIimal
with which ,tiO demonstl'a'te some of Pearl's
1jhC{)~ies land determine if ~ihere was any C!han:ge

In the size of a popu'l'ation 'at saturaJtiiOn point
aecording ~t{)the It'empeI'alture. In 1928 'thiCly

puhlished ifuree Hh'ot't p'a!,er" with 'theIr results,
~he fimt p'aiper gives popu11aitiongrowth Iwttfu.-ree
different temperatures land S'hOWEdifferent-sized
p'Opu~'ation:s lart the differenlt 'toempera!tures
(Fig. 1), The resuit_ "t1-so demons'tmte thru~
popul'rution grow'l;h was 10giSl:l:ic,as far 'as tlte
I()bservrwtions \venlt. T~atter workers have s}mwll,
Ihowever, that the experiments were tlermill'a'ten
too OODU. The two o'tlher p'apers by Terao land

'l'an!aka show 'a var1'ation jn (the ralte 'Of rep1'O-

dmJtion wi~h temp'errutnrc,and the effect of

deIJ'sity of the pDpu!-liti'on On 'tJhe rat¤ of repro-
dudt:ion.


