
ROOT DISEASES OF SUGAR CANE IN PUERTO RICO 

PART !.-NORMAL STRUCTURE OF ROOTS 

By MELVILL E T. CooK, Plant P athologis t, 
Agrieultura.l Experiment Stat ion, Rio Pi edras , Puerto Rico. 

Befor e star ting the stud ies on the diseases of roots of sugar cane, 
it appears to be desir able to give a brief review of our knowledge 
of normal healthy roots . This has been done in other pub lications 
and there is nothing new in this brief discussion but it appears desir ­
able in order to make comparisons. When a cutting is plan ted, it 
prod uces two kinds o roots. Very small roots develop j-ast above th e 
node which are known by severa l names, such as primary, advent i­
ti ous, etc. Much larger roots are formed at the bases of the buds 
soon after the shoots start to elongate. They are known as secondary 
.or true roots, etc. 

The primary or advent itious roots usually die early but under 
-some conditions pres ist and form dense mossy like gTowths. A very 
.large percentage of th e large or true roots die early but many of 
them grow to twelve in chs or more in length . Some few of them 
attain a much greater length, sometimes as much as six feet. They 
.bran ch to some extent by th e format ion of small lateral roots. The 
numb er of these small lateral r oots is extreme ly variab le. We do not 
know all the factors that may influence the numb er of small latera l 
roots but inj uries by insect larvae, fungi . and other agencies at or 
near the apex are important . The write r is inclin ed to believe that 
the environmental fac tors, such as charact er of the soil, wate r supp ly, 
etc. , are extremely important. When a root attains a length of about 
six or eight inches the cortex usually dies except for thr ee or four 
inches at the tip. 1'1Iany people in digging the roots of sugar cane 
·believe these roots are dead, but an examinat ion of the axis cylinder 
will show that they are alive. The absorpt ion is restricted entire ly 
to the small amount of Jiving cortex near the tip. The dead cortex 
·usually contai ns many fungi and bacteria, usually sapr ophytic forms. 

The structu re of the large roots is practically the same as for the 
ro ots of most plants . An axis cylinder , a corte x, an epidermis and 
a root cap. All of which are shown in longitud inal section (figure 
1). The tracheary tubes begin to form early and just back of the 
ro ot tip (figur e 1) . They or igina te from sever al single r ows of 
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cells in th e axis cylinder and are arranged so that th ey form a circle 
in cross section (figure s 1, 2 and 12) . They are small at first (:figure 
7) bu t in crease in size (figures 8 and 9) . This relationship to the 
surrounding cells is shown in :figures 5 and 10. They are cells of 
the axi s cylinder which differentiate, enlarge and exert a pressure on 
the surround ing cells (figures 5 and 10). The density of the proto­
plasm in the se cells is variable (:figures 5, 10 and 11) . The general 
appearance of these cells is that of great acti vity un til they have 
reach ed their full growth when the contents und ergoes degenerat ion 
(figur e 6). Eventually the cell walls between the cells of a row dis­
appear and the trache"a.ry tube is complete . 

Th e demarkation between the axis cylinder and the cortex and 
between the cort ex and epidermis appear early and are well defined 
(figur es 12, · 13 and _14). The axis cylinder may pre sist for a long 
period, as previously stated in this paper, but in other cases the 
entire root di es very early . 

The root cap is the same as in the roots of most plants. It 
project s beyond the apex of the root. The cells at point of origin 
are well supp lied with protoplasm (figure 4 ) while those most remote 
contain little or no protoplasm (figure 1) . The root cap extends up 
the sides of the root tip for a short distance ana the demarkation 

, between epidermis an d cap is very distinct (figures 1, 2, 3 and 14). 

The injuri es to the root originate in the active , healthy cortex. 
Fungi and b~cteria may be found in the dead cortex of the old roots 
but their presence does not indicate that they are injurious. Most 
of them app ear to be saprophytic. Of course some of the orga nisms 
found in the dead cort ex may cause some injur y. The healthy cortex 
is attacked by fungi, l;>acteria, nematodes , the larv a of insects and 
possibly oth er forms of life. The results of the writer s stud ies on 
the se forms of lif e will be published from time to time. 

Studies on Marnsmius sacchari, which has been referred to so 
often and from so many different countr ies as a cause of root diseases, 
hav e been made by the writer and the r esults published in the pro­
ceedin gs of the Fourth Congress of the Int ernational Society of 
Sugar-Can e Technologi sts held in San Juan , Puerto Ric9, March 
1932, und er th e t itle of '' 'l' he P ara sit ism of Mara smiu s sacchari 
Wakk er" and in The J ournal of the Departament of Agriculture of 
Pu ert o Rico, Volume XVI, No. 2, pag es 213-226, 1932, under the 
titl e of " Marasmiws sacchari; a Para site of Sugar Cane". The 
latt er is the more complete . It should have been included in this 
series on Diseases of Roots of Sugar Cane. 
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