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A NEW VASCULAR ORGANISM IN SUGAR CANE. 

By~. MATZ. 

In studying the internal str uctur e of cane affected with yellow
stripe disease and ca,ne which was free from this disease but which 
was affected with top rot or rather dry top, it was observed that 
the annular and spira l tracheides and pitted vessels in the fibro
vascular bundle s, in the lower int ernodes of both classes of cane 
ment ioned, were plugged with an organisi;n consisting of spheri cal 
orange -brown colored spores embedded in a yellowish hy aline matrix. 
(Fig . 7. ) Later this same occurren ce was detected in roots of cane 
as ,rnll . Sometimes the vessels wer e filled with a mass of granu lar 
protoplasm containin g all stag es between numerous small immature 
ovat e bodies of var ious sizes and the matur e, spheri cal, larg er spores. 
The larg er spore bodies have more or less thicken ed, smooth walls 
with an int erior of a darker , orange-brown mass of granular proto
plasm; are unifor mly spher ical in shape but vary slightl y in size; 
the~ meausde from .014 to .016 mill imeters in diamet er. The smaller 
bodies, when pr essed out of vessels under a cover glass, vary in size 
and fori:n. They vary in size from four microns in diame ter to nearly 
the full size of the larger spherical bodies. In form the smallest are 
devoid of any distinct wall and appear like an irregular dense gran 
ul e; however, the larger of these possess a densely granulated small 
cent er surrounded by a hyaline mass of cytoplasm which is several 
times thicker than the central granu lar part. (Fig. 8. ) At this 
st age the ·small bodi es, owing to the soft con'Jistency of their outer 
part, ar e mostly oval, du e to pr essure they exert on each othe t' in 
the inter ior of the vessel.s. The cytoplasmic hyaJine lay er becomes 
thinner and the center larger as the individual grows into matur ity. 
The actual growth of these organ isms has not been observed as the 
mature spherical bodies have not germinated in severa l attempts 
mad e, but as the various smaller immature and the . spher ical mat ure 
bodies have been found in the inter ior of the same £.bro-vascular 
bund les and even in th e same vessels it is only reasonable to assume 
that they represent different phases in the life history of one oi·-
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ganism. In examining fibro-vascular bundles it was found that. the 
lowest portions contained the mature spore bodies and that these 
diminished and the smaller ones increased in numbers towards the 
upper part so that at the upp ermost poin t of their visible penetration 
only granular cyt oplasmi c masses were found. In some bundl es the 
organism appeared only as a mass of granulated nearly hyaline 
cytoplasm . 

Fm. 7.-Fibro-va scul::tr bundle of sugar cane, showing plugged tubes and vessels 
wi th spherical spo1·es. X 100. 

The prese nce of th is organism can be detected in cane which 
show, upon splitt ing lengt hwise · or cutti ng cross wise, bright yellow 
or orange-color ed, somet imes r eddish fibro-vascular bundle s. These 
ar e usually located in the root reg ion of the un dergro un d portion 
of the sta lk. The nu mber of orange or r eddish-colored bundl es in 
the cane examin ed were variab le. Some can es showed only th ree 
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or four colored bundles and in sectioning these it was found that 
they were plugged with the above organism only for about two or 
three inches through the lowest nod es and in ternodcs . Others have 
been found to be infested to a larger extent; that is, the organism 
w::is pres ent in a, majo rit y of the bundles which were orange col
ored or reddish and to a height reaching the uppermost nodes. .'l'he 
degree of prevalen ce of the organism in cane is no doubt due to 
whether the cane has been gro~ving in more or less infected soils 
and wheth er t.he seed was infected with the organism before planting. 

It must be stated here that the fibro-vascular bundles of cane, 
due to various effects, become sometimes red , vinous or brown in 
color. To the naked eye it is someti1i1es difficult to cfo,tingnish· he-

PIG. 8. - Camera I u c i <1 a 
(1rnwing of m at u re 
spores imbedcled in a 
hyaline matrix, above 
immature spores. X 400. 

tween these and those which are infe sted "·ith the above organism. 
Moreover , bund les infested with the latter are sometimes bright red, 
due to a later effect of the death of the phlrem. Neverthe less many 
specimens have been recognized in the field as being in fected with 
the above organism by the symptoms described in the previous para 
graph, and this diagnosis proved correct lat er with the aid of the 
nµcroscope . A homogenous, jell y-like, sometimes colored substance 
is sometimes found in the vessels of injured cane. This substance 
differs from the above organism in its lack of granulation. Gum
ming disease can be distinguished by its yellow exudation . 

'l'HE DJS'.rRIBUTION OF TH E ORGANISM IN PORTO RICO. 

The first discovery of the organ ism was made in the fall of 1919 
in yellow-striped diseased Cavenger ie cane at Bayamo n ; later it was 
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found at Rio Piedras in non-ye llow-striped cane o:£ a Porto Rico 
seedling. It was also foun d at Mayagiiez in the var ieties Otaheite 
and Crystalina, at Santa Rita in Rayada, near Cayey i,n Rayada, 
near Sun German in non-yellow-striped Cryst:llin:1 and near Loiza in 
D-109. In all o:£ these localities cane is known to suffer from what 
is usually known as '' root disease.'' I n looking for the organism 

FIG. 9.-Camera lucida drawing of a cane bundle, showing the 
distri buti on of the organism in the vessels. X 133. 

it was observed th at it · occurr ed in cane which showed symptoms 
o:£ stun ting and the tops o:£ which were either par tially or totally 
dry, effects whi ch are commonly att r ibuted to r oot disease. 

THE RELA TION OF THE ORGANISM Tf) THE GROW TH OF CANE. 

Fro m th e mode of occurr ence o:£ the organi sm in cane, and the 
mann er o:£ its plu gging th e condu cting vessels in the vascular syst em 
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of cane it is quite na t ural t hat an int erf eren ce with growth should 
resul t. At first an at t emp t was made to germ in ate th e spores o.f 
the organ ism in water, in sugar water, in cane . jui ce, in fermented 
but ster ili zed can e j u ice, and in several agars but ho germinat ion 
was observed to have t aken place . Spores w~r e kept in moist cells 
for over six months and no germination was observed to have taken 
place. Portions o.f cane sta lks wl1ich contained bundles filled with 
the organism in it s several stag es were cu t and place d in moist cham
bers togeth er with healthy seed pieces of Ra;yada cane, and after 
five months it was found tha t the roots of the Rayada cane conta in ed 
many of the sphe ri cal spores of the organis m. Appar entl y a transfer 
of the organi sm from its original seat into the hea lthy cane had 
taken place. Inocu lat ions with bits of infested bun dles into six 
healthy canes were .made a the basal r egions of the latter. Th e six 
cane stools thus inocul'a,ted show marked stunting in contrast with 
other unino culated can es growing along side of the former. Th e 
imp or tant fa ct is that the organism is able o plug the fr ee passa.ge 

of the £bro-vasc ul ar syste m in cane, as it is found in that condit ion 

in the field . (Fig. 9.) 
There seems to be no mention of such a phenomenon in sugar . 

cane in literature on the subject of can~ diseases . It is apparent ly 
an orga ni sm hitherto undescribed. 
. No mycelium of any kind has been obser ved to be dire ctly con
nected with any of the spore forms of the · organism. The spor es 
are free in the vessels of the host plant, and the plasmodium is 
limited by walls of the vessels of the host. 'I'herefore it agrees with 
the characters of the fam ily PlasniocliophMacece. It differs from P. 
brassiere in that i t does not form galls and that it inh abits the vas
cular system of it s host. Th e spores of P. brassicce are smaller than 
in the organism of sugar cane . 

N.A.ME OF THE ORGANISM. 

Plas1ndiophora vasculariim, n. sp. 

D escription .- The spores. in the ir advance d stage in the interior 
of the vessels of :fl.bro-vascular bundles arc spheri cal wit h smooth , 
somewhat thi ck hya line walls, evenly granu lated or sometimes coarsely 
gran ul ated ii;i the interior; orange , yellow, sometimes slightly brown 
in color, measuring .Ol~.016 millimeters rn p.iameter. Spores arc 
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embedded in a yellowish hya lin e, at length hard matrix. Plasma 
is composed of a mass of granulnr cytoplasm, late1; developing into 
individuals composed of clear, cytoplasmic variable bodies having 
a dense, darker, gra nul ar center. 

Habi tat .-Mayagi.iez , Rio Piedras and other localities, in cane 
fields, Porto Rico. In vascular system of sugar cane, Saccharutn 
ojficina1·iirn Linn. 
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