
Order
Genus Family f'''yle,. a1id Diels 111itchinson

1. Mvri~a. )1 yricaccae ~I.\Ti~ales (6) ~IYI"it'ales (46). .
9 A1nus Betula"""c Fagales (12) Faga.les (48)'-.
3. Casnarina Casuarinaecae Verticillat.e-ae (1) Casuarinales (49)
4. Ooriaria. Coriariaceae Sapindales (27) Coriariales (25).

Hippophae

}

a.
6. Shcpllerdia Elaeag'JW1cf)a~ . 1fYI'tiflol'a.e (32)

}

-
1'}]aea{.,'11US HhannmJcs (fi4)I.

8. CeHn'(Jthus Rhan1naecac Hhaml>alcs (28)

'" Order 4i ig 't'he little known Ba.lanop!o!ida11."Sof New Caled()nia..

N.Z. ECOLOGICAL SOCiEty 23

Root Nodules in Non-leguminous Plants in

New Zealand

T. .1[. Morrison "111/G. 1'. [[arri.'

Until n'K>en'tly there 'Ims been lit.tle in\CI""i.

in !this suhJect of ll'On-lleguminous l'OQt nodules

a~it1r()ugh IUley have been recognb't-'W:l'us (~ha.raetel'-

istic p}ant org'uns 8iJ}(~eIB29 (.Allen an{lAllen,

1958).

Planlts from eight dieot;dedonous genera out-

side the Legum'inosaehavc been shown to lH:>,ar

nodules. These 113VCbeen ~<tRft.ed -by Bond et aI,
(1956) !to belong to widely separated families,

hut they based this ohsernLtion on the classifiea-.

'lion proposed hy I"lg1er and TJiels (1936). If

these families are pheed -in Order'S a('C"Ording

ItKJ Hutehinson'8 c'I'ab.'"')ifie.a!t:ion ,,~~<n26) t1hey

appt>l::u",to he more dosely rela'tRCNi'tl}::n Bond

ct al ]l'ave r(~cognised (Tahle I).
'

To this Jist. mu~1, now be added Disco,ria
tou:mdtoll a Rhamnncoous shrub nativc to New

Zea1and Wh1Ch, in !ail plan!ts ~'O far examined,
'has been found to bear nodul", of a type similar

to th~e described in (;ther non-leguminous
plants.

1'\hc Ordrer F'aga:lcs, io which AlmlR be~lonbrs,

is oomposcd of families thalt arc largely 1Il~'t'O-

trophic. Thus the ,two genera in tJlIe Beltu1'3ceae,
Alnus and Betula, -are bOth mjTcoM'hiza~ (Kelley,

1~)50) the former be'aring b()th nodules 'and
myeol'rhirillS s'irnul!tnneously (MeVean, 1956).
1.'!te F'a;gaceac contains Quercus, Pa.gns and
]"lothof(Lg'llSall of which myeol'rhizaJ. Myrica,
CIl,s'uarina and Coriaria rul'l berl'ong 1,0 mono-

generic Orders. The remaining genera are
J,laced by Huj"hinson in the Rhamn'ales so thait
this Order contains five of the nine reported
nodulated genera. Poma.derris, a member of
the Rhamnrael~ae, has been found to bear reto-
trophic m;Y'~rrhizas so tll'3lt.in 'the New Zealand
IUramnaceae the situation 'is similar to that in
'the Betulaeeae.

TIm NATURE OF 'l'l'm ENDOI'HYTI';

" Thi's 'has remained a ("(mtl"{)versi-al suhject
sinre j!t was 'init.iral1y suggested \that the endo-

p11j'1e in Almts was it nonsep"ta.1:e filamentous
fungus (Allen and Allen, 19;'8). Of ~;he most
recent p-apers, one (Hawker and Fray-mouth,
1951) describes ~;he endophyte of Alnns, J[yriw
and Hippophae !ashelongin'g' Ito the PI,asmodio-
phorales ,d1i'le 'another (E'ICit~h'er, 1955) rega.rds
the endophyte of lJfyrica, a.") "an a.0t.ino1l1y(~(~te.

FUXC'rIOXS OE 'J'UE NODUL].;!'

Unt1'l reccntny 'the sig-nificalnce of nodules to
non-leguminous plants has not heen c'1ear. Com-

T~\BLE I.-Ge1Iera reported to lJc lIodulated. (~'?e1"ial 1wmbe,' of Order in l)(lrellthesis)
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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


