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.\ b s tract ·- Ajzelia a.frica11a ~ .vr. (Coesalpinia,ceae ) ~~ xhi f1 ik; odotrophic rnycorrhizac. The 

.--tructuro a nd developuH·nt of th<.'s1i orga11s havo boon d escribotl in detail. A comparison with 
tho fow tropit~al trees showi ng si lllil ar symbios is hn:;; been done . Tho ln ycoJ'J'hizae we re studied 
both in nature and in ci tltivation. 

J 11 t l' 0 d 11 C t l 0 JI 

The rarity of cctotrophfr mycorrJ1jzac in the Trnpi c8 has l1ot been pro
perly appreciated . (~uotcd moHtly together with emlotrnphic myeorrhizae, 
t he cctotrophic type of fnngus -root association in the Tropics is assumed to 
be at ]<.'ast of the Ra1nc frc.~ qm'n<·y and importa11cc as in other cbrnatic regiom; 
(Hor:I"l'UM 1D54, p . 20~: TAYLO :R urn~ , p. 20 -- 21; Nn<JLSEN rnnG , p. 48). This 
a~sumption , however, is contrary to the data in th e pertinent literature. 

In the dassieal survey of the mycorrhizal associations in J·ava (J.ANRE 18D7) 
only cndotrophic symbiosis has been described . l\'Iorc than fifty years e]apsP<l 
before JoH:NSTO N (In4D) , after extensive research in Trinidad , found no 
<'videncc of the occU.rTen cc of ectotrophic mycorrhizae. The first indigenous 
plant in Tropics ·with octotrophic mycorrhizae seems to be Gilbert1:odendron 
rfowevrci (D11J WILD . ) ~J. LJ!;ONA RD , as discovered by PEYRONEL and FASSI 

(Ulfi7) in Congo. Thi s r ecord was later succ.wcckd by findin gH of cctotrophic 
rn ycorrhizae in a fow trPC speeiC's an belongin g to the family Cae8a.Zpiniaceae 
(1>_11JYHONEL et FARST 19GO ; FAss1 et }\rnTANA lnGl. lnG:2a , lDG2lJ) .. Ai;.mong 
~jxty forPst tree specie' s examined in \Vestc·rn Nj geri a hy HEDHBAD (l!lHO) 
() Ill y one sp c<.: .ies Pxhihjtcd l'd.otrophic rnycorrhi7'aC' . A<'confo1g to tlw litc 
ratt1re available no oc<~rnTcrn~c of thi8 kind of 8yrnhi<rnis is reported from tlw 
tropi ca] r cg io11 s of ( \\ ntral and ~outh A nwrica. A frw subtropical species 
( )f the genera I'inus an d liJ'11cnlJJr>h1s (scP ARA T 1D34: CHTLVERS and PRYOlt 

l! Hi G) , both in 11at11ra.I stnmls and in <·1iltivafa n11 ;m· known to form <'<·to
trophic rn y <·orrhiza<' . 

"1\l at or i al :111 d :;.\l o t h o d s 

'l'ho roots or· A/zclia a/ricana. Nl\1. we re sf- tHliod uoar \Voija in Southern Glwnn. in a small 
riveria n t hiPlrnt. The trnoR aro growing in assoc iaJiou with Ha 11hici nitida Lonn., Dialiwn g11inren"r 
v\Trr.LD . , ./Jr.1111ctes florilmnda (M. UEL r .. Aiw.) H UTCH., 1>. 1x1rv£folia (MUELL. ARO. ) PAX & K. 
1 lm•'Ji'M . , Ccifin rientandra (L.) CAE1'TN. arnl Uvm·ia ovata (DUNAL) A. D C. Tho st.ony soil is ('.OV('rod 

ll'it.h a shallow humus luyer which is richly pono trato<l with feeding tree roots . Many end - root~ 
i 11 this Lvpso il showed cvid eJ1 ce of almndallt, fnngnl h ,vphao gro\\'ing in their close vicinit .v. The 
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sarnp l<'s <'o llC'ctC'<l in FAA nncl lat or studiod in t.h <' labornto ry p1'0\·<'d the )ll'C'ROIH!C' of ('C'totrophio 
myl'orrhiznl'. 

N('(•ds uf A. o/rirm1({. w0ro eollodt'cl nonr th<' {'Oast on Fro<'t,own P(•11immla (~il'l'l'a L ('(>uo) awl 
lat<'t' gro\\·n in pot s: ll'li1tc• flf , plwL.l) in tho gr<'<'nhow..:o of1.h<' ])q1nrt.1110nL of Holnny. L ogon. 
~oil u s<·d in the pots wuH r:mpplil'd from a nnturnl fm'<'sL DC'U.I' Ab11ri. Chana. 

J'Joq1li1d11g ,\· o f t he root s \\' tll-i st.udit•d llrtdor RLOl'OO R<'Opi<! rnir•J'Os1•opn. t) •Jc('(,od root, Ra,rnplf-is 
"•' <'l'P dl'h .nlrnted 11lld mnlwddod in parn.ffin. The staiu co1nhim1t.iun ust•d \\ ' HR snfn11ii11 -fost greeu. 

Hoot morpholog,v 

Tht' morphology of tlw big Hk<'l c'to11 roots was omitted in t.h<' pr<' f'<'nt. Htudy . 
.Attrntio11 ha s l>CC'Jl p aid to th e root lets of the last order distributed in tlw 
surfaec Ho il ttp to n depth of 10 cm. The lH'am·hl'tl ~yHkm of thrnc c·nd -root :-; 

1cm 

1mm 

} ' ig . 1. l•;xt<•r11nl appP1U'(Ln<·r- of1·n d - rnots in A/ZPlio 11/rir:cina afkr H 20 2 fn ,at111l'11t: n -· a vigo
row~ly growing ma1·rorhiza. wil.}L IL fnw latornls: tho hypltuu:-; coverin g IJl'hiwl tho s rnooth tip iR for 
nied by loOf;o h.\11hac · at tac·hl '<l t"' tho mu<'ilug01t0t1R Rh <'nf.h of t,110 rhizod<'rr11iH; b 11 bl'anehc•d 
-:.w1tP111 11f 1no.e ro rhiza<· nnd <•1·111t ropliin rnyeorrhizac . 

(Fig. I ) <·x liibit s a diHtind lwt<·rorh1z.i f4 . i .<' .. a diffrrc·ntiaLion itdo bigw'r 
!<'ad i 11g l'O(Jt s ( manorh i ~:t<') att d RmallN I ah·rals (l>ra< ~ h yrh iz.a<·) Ht '<' nom<'11 -
c· I at lll'<' in .JE.'.\'JK d . ~J·;:-: ( l!Hi4). TliC' n·lati <· ly rare m acror liiza<' (Fig. la) 
attain ir1 tlil' topHoil , ;t diamd<'r of about. :!.O mm (nwamir<'mcntH t.a.k<'11 
lH'liind tli<' narrowing p\Jrt ion of thC' root. hp): t lwy ar<~ smoot h , y('llow g r< '<' ll 
in <'o lour. la <·ki11g root j1 a irs and a n· 1wv<'r trnn sfonrn'd into myeorrhiza<'. 
ThP hnu·liyrhi1,.~ c· ( Fi g . Jh) lia v<· a. 11 an·rage diamct<- r of 0 .2 mm; tlwy an· 
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variously coloured and frequently transformed into distinct ectotrophic 
mycorrhizae. r:Phe branching gradic11t is very steep; in a 1 year old seedling 
brancheR of the III. order arc invariably the utmost root-ends. 

Tn natural conditions as welJ as in pots the end-roots cling closely to the 
:-mrrounding soj] particJcs. This is due to either the mucilage11ous sheath 
occurring on the surface of the rhizodermis and/or due to loose fungal hyphae 
in the s(>il or the communication hyphae extendi11g from the mycoclenac. 
The attached soil is not easily r emoved even by repeated washing with water. 
Treatment with H 2(\ breaks the soil -root contad and makes pos::->iblc a disti1w
tion of indcpcnd<-·nt rhizospheric hyphae (peritrophi<~ mycorrhiza sensu .TA HN) 

from communication hypha.e of the edotropJ1ic mycorrhizae. Transitions 
between the p critrophic and ectotrophi<~ mycorrhizae arc frequent. 

Morphologically, there arc t\No types of hyplrne assoeiated with A. africana 
roots: 1. thick, dark and sept,atc hyphae laid dow11 as more or Jess straight 
strands in the surroundings of the root. 2. whitii:-;h , richly branched ~111d thin 
hyphae with woolly and wavy appearance. 

Hoot hairs in true morphological sense were 110t observed either in nature 
or in cultivation. 

A branched system of end-roots (Fig. l) may consist of several organs : 
simple hrachyrhizae , ectotrophic mycorrhizac (which may he smooth or 
hairy , elongated or club -shaped), and slightly elongated brachyrhizae in 
traJ1siticm into macrorhizae , and v.rel I developed, vigorously growing macro
rliizae. 

Anatomy of the end - roots 

The anatomical structure of the vigorously growing macrorhizac exhibits 
a very steady histological gradient: even =~ cm behind the cap in transverse 
R(·ction there arc 110 clearly differentiated vascular bundles and the secondary 
thickening and 1wriderm formation rarely occur within 7 cm from the root 
tip. The rnacrorhizac a,rp polyarch , their corfrx is very thick and u11den1eatl1 
Lhe .rhiz.od<'rrnis then· is a collcnchyrnat.ic exodermii:> which gradually replaces 
the destroyed rh izod<·rrnis. Tlw surfaec of these roots is covc·rnd by a rnuci 
lagl'nous la,yer in \Yli il~ h loose fungal hyphae may be t•mbcclcled. No compact 
rnycoclenac and no penetration inside the primary cortex ·were observed. 

Tlw brachyrhizan (diametPr approx . 0.2 mm) have a dia.rch stek, a thin 
t'. orLcx and arc a.I ways coverf' d ·with s urface mucilage . 'i:hPir root <'ap::-; are 
11oorly d c vPlop('d or entjrcJy missing . No root hairs have been n·cordcd . This 
typ<.' of root is richly colo11iznl by fungi and frecpwntl y transformed into 
' .. <tt 'il)lls ('< '. t<)tf(>pl1 i< '. iny('. Or1·hizac. 

Th<' consiste11t fungal rna11t.le show:-:; va rin.hihty in surface ff'aturcs , tliick 
rn·ss and I ay<'ri 111.; (Fig.~ ; Pia.fr IV . pil ot.:~ --- t>) . The sim plest cast' is a smooth 
fun ga l mantl e ( 1~~ig. 2rti; Plate IV, lllwt . :~ and 4) compmwd o l' a u11 iform ps(•udo 
t iHS ll <', \\ · Ii ild 1 ha~; <'ithcr a psn1dopan·1i<•h ymati< '. stn1d lll'C' ("('PI ls· ' approx. 
:~ !1. in dianw k r) or a lJH<'udoprose1wliyrnatic ]>rtUer11 (i nterwov en h.V]>h<t<' 
approx . 1.4 !L i11 t hicktH'Hs). Till' next ·Lyp<' exhibits sjrnilar rn1iform rnn nt.J (' 
1.vith radiating " commrn1il '. atio11' ' hyplirw from t he surfa l'e (Fig . .:2 b). Tl1c 
<·olm ll' , h~11gth, thickm·Rs and density of 01csl' hyplrnc mi ght lw \ ·\ "( •II HSPd as 
: i, ba:--i i:; for furLl l l' r <daE<:::;i ficaLi011 of th< ~ ed.otropJijc rnyeorrhi'/,aC iii A . oj'rfrarw. 

Wore corn pi icatcd mycoclenac an~ frcquP11 Lly composed of two disti n<'t 
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psc11cloproSPHchyrnatie ti881 1C's: cxkn1 a]Jy; there is a more or less transparent 
layer formed by thin , i11krwovP11 h yphac (thic]rncss 1.4 µ a}Jprox.) with 
a re lat ivcJy thin cc Jl wn 11 . B Pneath thi81ayrr there is a pscudoproscnchymatic 
tissue composed of thicker l1 y phac (thiekneRs 2. 3 µ approx.) , ·which h ave 
a t hicker cp]l vm ll and are effi ciently stained by safranin . (SP(' Ji1 ig . 2c). In 
a, few cases \\"(' obS('rved pPcu]iar outbursts of this coarser ti s8uc , forming 
s hort ridges or " thorns·· 011 thC' root . 11rfacc (sec l'latc IV, phot. 5). 

}'ig. 2. - Trun s ,·orso sccLion of Lhc c(• tutrophie 1nyc<J tTl1 iza1· in A. afril'((nn; a -- - suwutl1 u11d 
simple 1nyr-oclen a " ·ith H a rti g n e t: I> -- h ai rly n1:n;or·lcna eOJnprn;ed of foll' p sP tHloprosond1ymn: 
e - double mnntlP cons is tin g o f fo10 and coar s0 p scudopros1·11 eh ymn; d - - eo rnp l!'X strn rt11rP of 
111yr1iclona and H a rtig J H..'l. 

Th<·n· arc' a lso my<·o<·l1·11:w ,,·itl1 a V<'l'Y <·ornvli<·at<·d s tructure in whfrh 
lay( •rs of li11 <' 1isc·11doprmw 1wl1yrna ti <' ti8s1w a1t<'n 1at<' with coarse· psernlo 
] ' rni-wn(' l 1~ ·nrn a11d p s<·11doparC'11d1ym a (Fig. '.! d ; J'la.t<' IV. vh ot. n) . 

Tlw H a rti µ: 11 <'t is s<·ldorn <fo;t i11 d ly di ffne11ti afrd. l11 n os t <":-18<'8 the <' xtf'rnal 
hy(·r of' t lH· l'O<tt <·orl('X (rli izodl'rm i8) mHkrgo<'H stnl<'turaJ c}1 a11ges: t he celh;; 
an· <' itlwr ta 11 gc ntiall y or ra<li a. ll y c·lo11gafr<1. TJH· hmgal hyphaC' or their 
< krj,-a i iY<'H or i lw ]J l--Wwlopar<'n <'hymat i< : C<'1J s ]H'nctrat<' 011 l:· in h<'tvvce11 tlw 
i \rri surfa<·<· layeri-:; of 1-ll<' <·or t <' X. ()('<"a s io11ally, then· wa s a 11 jntr:tc<'IJular 
p<·1w t ratio11 hy tlw ('Oars<· 11 ypliac· . 

'I lw f1u1 ga l mantle· \ms (•xt<·rnl<'<l , in so me cases, far lH'hjrnl the root ti p ; 
i-;1·c· o11dary thic:k<·11 j11 g urnJ<.r a compact an d i11kgratc' m antle was a lso ohiwrvc<l 
(8c·c l'J at<' III , phot . .Z) . . As u sual in <·ctotroph ie myc·orrl1iza<' , t}w myeoclc11aP 
of A. ofrirnrrn <'OV<'TS t ]w <>ntire root ti p (Plate' I V, ph ot . :3). The a pical mf'ris 
t<· m s SC'Crn to c·l'aSP t h C'ir growth ull<ln th e hyphal mantle aml Ow mycorrhiza<' 
a i-; a whole· di< · off a ftn ::;ome time·. 

Th<' s tructure· of t h e <'etotrophic· my('orr11iza(' iH oftP11 eomplfra,fod by Uw 
}>r<'sc·n <"(' o f' a ~ 'I rfo ~C' JTilJ( ·.i I age which thi('kl. · <"OV<'J'R al I bnwhyrhizae. The 
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mucilage seems to be a pectinoid su b stannc '"'hi( ~h is sometimes colonized 
hy fun g i which may through suecessivn growth gradually exc1rn1e tlw rnnci 
lage from the root imrfacf'. 

l>iscussion 
Tlw rf'cord oft.he cctotrophi< ~ myconhi7,a in Afzrlin ofriconrr is in Line with 

the recent diseoveri es from Cong o by PEYJWNEL, FAssr et FONTANA (op. div .) 
a,rn l from Nig<'ria, by H,EDJrnAn (HHW). All nin e speeies so far recorded belong 
i o seven genera of the fami ly Caesal1n:niareae. T'his apparent restriction of 
<·c.totrophic m y corrhizae to a single farniJy in Tropica,] AfriC'a is very rwcu]iar 
a,nd raises many thcoretica,J proLJems. ~rhc speeicR con cerned grmv in a widn 
n mgc of habitats thus .indicating that the ('a,usative fnu gi arc ·widely distri
lrnterl in the forest arPas of Tropi('a] .Afric~ a . Wh y then do t he rncm b ers of On<' 

legume famil y only enter into ee totrophic root Ay mbiosi s? HRDHI!JAD (op . c .. 
Jl. 45) quoting HAH.LEY 's expedmcnts suggests , that the soiJ temperature in 
'rropical Africa is too hjgh for the optimal dcvdopmcnt of R((,sidior;nycetr>s 
which are know11 to b e my corrhizal in the temperate rrgion. Anoth Pr cxpla-
11;1tion mjght be sought in the specific features of the root systems of tropical 
1 r( •m.;; this aspect is th e topi c for further n·sear ch of the present authorR. 

Legumes arc reported from other parti-; of th e world as species mostly with 
<' 1Hlotrophic mycorrh i~ac . Another d etail des<:Tvjn g further research is the 
rclatio11 of ectotrophie rnyeorrhizae to t he presence of root noduks i11 r:aesal-
7Jinfriccar. They were not observed in A. africana, C\nd-roots. There was , on 
tlw othn hallCl , a conspi<'uous abundance of fun gi re lated to tlwse roots . 

. \ i-i far ns t lw structure is c·micPrned , the rny<·orrhizae of A. ajrirana have 
111it ny common foatun's with the s tructures dcsnibed in det11il by PASSJ 
<'t F() N '!'/\NA ( HHi 1 ; J!)()2a.) for Julhernrtrdia 8eretii (DE w J LD.) rr1wuPIN and 
/; r((,rhystegi(( lnnrcn tii (Di£ WTLJ> .) LolJJS ex HOYLE. Among th e (• haractcristic 
l'<·nh ir CH the l.aymfog of the ma11 tie is of i11tcrcst . TJie two t y pes of t he p scudo 
p1 ·u Henc~hymnti< ~ t i8s1w lw lon g apparent ly to two different typrn of fun g i, 
sli0\vi11 g morC' w le r-;s conr-;tant divers ity in i-; izP ( L. 4 µ agajrn;.:;t 2.B [.1.) and 
j h icktW8S of the ce "IJ wall (thj11 , :-;tai1lj11g ljght, bhw aga,inst thick, Ntainiug 
dark Lrown -rcd). Tlii :;.; (livcrsit.v of rnyeoc le1m stn1d,urc C01TL'sp01Hls wi th t]w 
divPrsity which js rerngnized arnm1 g th<' loose hy phae in t.lw p critrophic 
myeorrhizac. ]\frntion of t-wo t ypers of hyph:u~ don:; not imply tlrnt only t-wo 
sp(·cic:-; of frmgi an~ in vo"lvt·d i.11 tilw <:oloni zaJ. ion. Two types of l1 yph ae a.re 
:t lNo J'{'conl('d i11 t,]w drav.·in gs b y }1'M;;~r aml FoNTANA (op. (' .) a nd t h Pir 
lay(· ring seems to lH' el1arac~ krfr;iie for tropical edotrnphic m yconhizae. The 
('<>rnpkx mu ltipk lay<·1fog in .Jl. oj'ricann with three· types of p snidotj ssu cr-; 
l1:1s nu countcrparii in the dc scripticm s Ly the abov<' mel!ti011ell authors. TJw 
d< ·v<·lopm<'nt. of tlw JHWul iar outbursts i11 the m yeo(' lern1 Sf'C'm8 to lw i11 rdation 
to tJ1n more v igonrns growtJ1 awl subsequen t Pxtcn s ion of tl1e imwr layer 
c· omposccl of coarse hyphac. 1Vfru1y of tJw rny corrhizal types class ified hy 
FAs::-n et Fo:N'l'ANA ( op. c. ) forth(' C'011go trP<'N wf'ru not observed in .A. africann 
which may be drn~ to limited mater ia l 11st'd in tfo s study. One clPtail in ana
tnmiea] rmttnn d (WS not agrt'C\ with tlw usua.l stnwlnres fournl iH cdotrophfr 
rny1.·orrhizac : the tau ge11 tial elongation of the oukr layer of primary eortcx 
<'·C' ll s when transformed i11to a Hartig 1wt. 

C01 1trary to thP oLservations by R1WHEAD (U:)()O , p . 15) we did not obsnV<' 
the Petotrophic rnyeorrhizae in big end -root R (rnaerorhiza.(') . Contrary to 
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~~HILV1rns .and PHYOR (HH.lfl , p. ~;,I -_~52) ':"e corn;idcr the muc~ilage present 
m somP of the mycocle1~ae and ?n ~,heir surface as a product primarily of the 
oute~· cc II wal I of the. rh1zo_df'rmrn. Compared with the roots of tcmperatfl treP 
spf'CH' s. tht' roots of tropical trees seem to develop a thicker layer of this 
pcctinoid nnwilngf' ·which may a lso affect (positively or nrgativcl.y) the fre -
quency of the cctotrophie mycorrhizac. · 

The cultivatfon of A. ajn:rmw provPd that there is no di:fficultv in artificial 
infection of tlw seedlings with tlw approprfrtte f1111gi. Since th~~ role of the 
ec totrophie m_vcorrhizac in the nutrition of tn:'CS in gcneraJly proved , there 
may lH' some practical use of thP present knowledge of the occmTence of this 
syrn biosis in Caesalviniacene which includf'f:l Rome important and potentially 
important timber trees in '¥est Africa. 

S u rn rn a r :-.· 

Afzrlia ofricanu Rl\L ((Jap,.wif7n:m:aceae), a. widely distributed troe in Tropical Africa, form.s 
ectotrophic m:vcorrhi zac. \Voll d ifforontiatcd rnycoclenae d evelop on tho end-roots of this species 
both in nature and in cultivation. The natural stand studied waR a. rivera.in formit in Ghana; 
the cultivated plautR wcr0 grown front seeds collected in Sif'rra. L eone . The ectotrophic m ycorrhizae 
of A. africana originate through infection aml successive histological transformation of short 
lateral end-roots whi<'h occur abundantl:v in tho topsoil rich in humus. E x tornall:v. the fungal 
mantle is e ithe r smooth or hairy. The structure of the mycoclona is either a uniforrn pRemlotissue 
(pseudopa.renchyma or pseudoprosenchyma) or a rn.ultiple layer composed of a combination 
of p seudoparon('hy 1na and modifications of psoudoprosenchyma. Additional ly, in the juvenile 
stages of infedions, a mucila.gonous sheath is goncra.lly present. The Hartig net is poorly diffe 
rentia.tf'cl. This r ecord of ePtotrophic mycorrhiza.e in A. africana extends tho short list of the 
members of One8alphiiaceae which, so far, is tho only family in Tropical Afri ca showing this 
kind of symbiosis. 

So uhrn 

Afzelia ufricana Sl\r. (Oaesalpiniacp,ae), velmi rozsifony strom tropick6 Afriky, vytv iifi okto
trofni mykorhizy. Charaktoristicko hyfove plasto na koncovych kofonoch t{ito di-eviny lzo najit 
v prirozenych pcdminkach i v kultufe. Morfologicko, anatomicke a ekologicko zvla.8tnosti teto 
symbiosy b:irly studovany v luznim lose v Ghane; vypestova.no rostliny vzosly zo semen sebranych 
v Sierra. L eon" . Ektotrofni mykorhizy vznikaji houbovou infekci a rnl.slodnou histologickon prostav
bou postrunnich koncovy<' h kofont"1, ktM6 j so u ne jpoeetnoj s i v melke huml'isni vrstv(J latoritil'kO pu
d y. H oubovy· plus£ je na povrchu bud hladky nebo vlasat,y a st<"Jtina.ty. Vnitfni s truktnra. houboveho 
plas t 6 je tvofona. brnr jednotnyrn p seudopa.rcnchyrnatickym ci p seudoprosenchymatick)'lll plc
tivem, n nbo so sklacl:l. z nekolika ruznorodych pl etiv . Krome vnejsich vrstev houbov{Jho pl'ivodu 
lze na mlad)' <'h mykorhiz{if'11 1'·nsto pozorovat ohalnou rosolov itou vrstvu, ktera jo produktem 
rhi znd errnis. Hartigova sit jo vytvofona jon rrn'tlo vyrazrn). Nalcz ektotrofni mykorhizy u A. afri
cana rozsi htj c zati;n novolkou Y.adu z{ts tnpci'.t OaNmlpiniaceae, ktere jsou jodinon l'Clodi tropicke 
A friky, n niz ju ten to typ syrnbiosy znam. 
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See also plates III and IV in the appendix 

Zpra\Ty o literature 

J. Dag y s et al. (red .): 

Botanikos termin ~ fodynas 

Leidykla ,,Mintis", Vilnius 1965, 663 stran. , cena vaz. 1,61 rublu. (Kniha je v knihovne CSBS.) 

Tento litevsky slovnik botanickych terminu je kolektivni dilo. Krome pfedmluvy a vysvetleni 
uz itych zkratek obsahuje 3 casti, jez tvo:H jadro publikace. v prvnl casti je vecny vyklad litev
skych botanickych terrninu (v litevstine ), uspol'adanych abecedne, k nimz se poji na konci 
jednotlivych hesel odpovidajici t erminy v latine a rustine (p . 9 - 502). Druhou cast tvor.i latinsko
litevsky slovnik (p. 503 - 557) a konecne tfoti rusko -litevsky slovnik botanickych terminu (p. 559 
az 654) . Publikac i ukoncuje seznam literatury , z niz komise, ktera slovnik pripravovala, excer
povala hesla. 

Zd . C er n oho r sky 
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