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Morphological Characterization of Frankia pu_rshiae,
the 

-Endophyte 
in Root Nodules of Bitterbrush

Abslracl
Histolosical analvses wele made of roor nodules of Parsbia ttaentata collected in ldaho and Utah'
Hypertriphied prenchyma cells in the cortex of -nodules contained an- endophyre (haracterized

bv obovoid vesirles connected to enls ol nartow hlphae. lhe taxon rra,rRta Puitntae ljecKrng
('Act;nomtcetale!) is recommended for this endophyte, at least until its Iife cycle is clarified.

lntroduction

Antelope bitterbrush, Pzrtshia tid'entatd (P\ltsh) DC., is one of the few tosacmus

shrubs known to form root nodules that assimilate atmospheric nitrogen ( \fagle aod

Vlamis, 1!6iWebster a, al., 1967; and' Becking, 1970). The micro-otganism sus-

pected of being mutualistically involved wirh bitterbrush in root nodules was lecently

classified by Becking (1!70) as Frankia purthiae Beck).ng, a member of a monogeneric

family, Fran&iaceae (Actinomycetalet). Becking recognized ten species of Frankia

and provided detailed desciptions of all except F. pur:hiae ar'd, F, cercocarpi. An

endophyte in root nodules of mountain mahogany (C'ercoc!1rput spp. ) wes tecenrly

described by Hoeppel and \follum (1971). Presented here is a characterization of

the endophyte in root nodules of Purthia ti.len dra

Procedute

Root nodules of aotelope bitterbrush vrere collected in nonhern Utah (K-1066, Cache

Co., Logan Canyon, 13 September 1972) and central Idaho (K-1188, Lemhi Co.,

Cobalt,4 October 1972, by B. \(illiams, J. D Cass, and R Brown). Fresh nodules

were selrarated from the root systems, washed in tap water, cut into small branched

segments, and immediatety placed in formalin acetic acid (FAA). latel, nodule

segments were dehydrated, embedded in paraffio, and sectioned at about 6p to 10p.

Several staios proved useful, but best results were obtained with Peterson and Shurtleff's
(1965) modified orseillin BB-aniline blue schedule. All measutements and photo-

micrographs were taken with tight microscopy ( Bausch & Lomb Model RCL-88 using

fOx apochromat oil immersion objective) and the orseiilin BB-aoiline blue stain. A

sample size of 50 was used for measufement of vesicles and hyphae.

1 Present address: Iorest Insect and Disease Research, USDA Foresr Service, \fasbington' D.C. 20250.
2 Srationed in Logan, Utah, at the Foresrry Sciences Laboratory, maintained in cooperation with

Utah State Universiw.
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Figrres 1'J. tlgq.:1. 4 simple cotalloid root nodule on Pxnhia ,tid.entata (X7). Frgte 2-
Nodule sectioned uansversely just below a dichotomous branch. Dark, irypettiophied
cel l . , -conrdin mycelu-and ver ic lcs of  rhe endophyte along wirh hosr 'cei I  organel les
lX45).  Tiaure ?. .  Hyperrrophied cel ls  of  rhe nodule correx contaio ing nr imerous
vesicles (longitudinal secdon, Xj00). Figure 4. Enlarged view of a-portion of
the _preceding_.figure 'horing obovoid rerminal resicles on hyphae of rhe endophyte
rXl600). .  F igure 5.  A rerminal  ver ic le isotated dur ing iecr ioning.  The d;k
central _body within the veticle resembles a nucleus, but 

-the 
stain ii not specific

for nuclear m teials (){t'125).

Resulls
Roor nodules were light tan to dark brown and generally cotalloid. They varied from
simple units = 2 mm by 5 mm (Fig. 1) ro complex coralloid aggregates 1 2 cn by
4 cm. Branching usually was dichotomous, and branches generally ranged from 0.5 mm
to 1.0 mm in diameter by 3 mm to 6 mm in length.

Histological analyses of nodules revealed mycelial masses with terminal vesicles
in hypertrophied parenchyma cells of the cortex (Figs. 2 ar.d 3). Hyphae were 0.13p
to 0.55g. in diameter. Vesicle-filled cells were found as fiar as 2.6 mm from the
nodule apex. Terminal vesicles were spherical to obovoid (Figs.4 and 5). They
were 2.2p to 4.4p. wi.de and,2.2p. to 5.)p long; average size of vesicles from the Utah
collection was 3.3p by 4.0p and of those from the Idaho collecion 3.0s, by 1.5p.
No polyhedral "bacterioides," 

common with several species of Fraoz.kia, were observed.
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