
PHLOEM NECROSIS IN THE STRIPE DISEASE OF CORN 

By MELVILLE T. COOK, Pl<I!lit Pat11ologist, 
Agricultural Expenment Station, Rio Piedras, P. R." 

Phloem necrosis has been r eport ed £or a number of plants in­
fected with virus disease:;, especially potat oes, tomatoes and beets, 
and may occur in many other plants infected with virus diseases. 
It is possibl e that it may be· a diagnost ic symptom in some types of 
virus diseas es. However, this symptom must be studied in a much 
lar ger number of host plan i.s and ·with a much lar ger number of 
viruses before its value in diagnosis and classification can be de­
te rmin ed with certain ty . We should also have a more complete 
knowledge of it s appearance in plants with diseases due to other 
causes. 

Gilbert (9) in a paper on correlation of foliage degeneratio n dis­
ease· of the Iri sh potato with variations of tl1e tuber and sprout 
said- "Net-necrosis, of the phloem -necrosis type, is correlated in the 
tubers with a sp indl iness of sprout and seems to be a consistent 
symptom of leaf-roll. Th e necrosis symptoms are not persistent in t!J.e 
progeny tubers". A few years lat er (10) he reported that he had 
demonstrations of direct relation betwe en leaf-roll and net necrosis. 
Quanjer (12) who has probably made a more extensive stu dy of 
phlo em-necrosis than any other worke r on this subject made an at­
tempt to classify and name potato viruses on tl1e basis of the necrosis 
characters . Various forms of necrosis produc ed by several viruses in 
several species of plants have been studi ed by many workers during 
the past quarter of a century. It is a fruitfu l field of research for 
both plant histology and plant physio logy. 

:'.\Tovember 17th , 1934, the attention of the writer was called to an 
outbreak of a "·hit e stripe disea:se of corn grow ing in a garden on 
the Agricultural Experim ent Station farm. 'rh e symptoms of the 
disease corr esponded with t he descripti ons by Stahl in Cuba (13 ) 
and Br itton Jones (1 ) in 'l'riuidad. 

Some of the p lant s were very much dwarfed and did not produce 
ears . Others ·were full sized. some of th em producing ears a.nd 
others barr en . 'l'he tendency to sterility was vel'y pronounced. So 
many of the plants were sterile tha.t it ,ms· difficult to find an ear 
sat isfacto ry £or seed. A pl ant in which the symptoms wer e fairly 
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good was selected and cross-polinated from a plant in which symp­
toms were very pronounced . Chloros is of the upp er leaves was 
characteristic in all cases and the pattern was that of stripes which 
followed the veins of the leaves. In some cases a single white vein 
ran through a dense green leaf. In other cases the leaf was almost 
white. 

Four plants were selected and pieces of the leaves :fixed for sec-
. tioning. These pieces were sectioned and sta ined for study. 

; Phloem necrosis was found in every case ranging from a very 
slight to a very pronounced necrosis (figures 1 to 5). In some few 

0

dases a similar cbndition was found in the parenchyma (figures 7, 
."8, ·9, 10, 11). Ip. the most severe cases there was a complete break -
down. (figure 6) of many cells. In some cases there was an increase 
in'. the number of fibrous cells next to the epidermis and a thickening 
of the walls of th~se cells . The phloem necrosis was acompanied 

"by a thickening of the walls of the epidermis cells, the fibrous cells 
~d sheath ( figures 1 to 5 and 12, 13) . In some cases these cells 
'developed thick walls, although there was no phloem ne crosis (figure 
1~_) . . Esau (1934) in a pa.per on curly-top of sugar beet reported 

'
1'a! collapsed pare nchyma that had undergone degeneration and 
necrosis". 

I ~n the most extre me cases the part of the lea f in which the Stripe 
\vas located was ·y,ery t hin (figure 12), but this was not necessarily 
"accompanied by phloem -necrosis. 

T.he effect o~-the cell contents was very notic eable. The chloro­
plasts in the sh~ath cells of the bundles with necrosis and the pa­
renchyma cells al'.ound such bundl es were: few in number (figure 14) 

. while . the corr~sponding cells in a section from a healthy plant 

.showed a large :number of chloroplas ts (figur e:. 15, 16). The chloro­
plas ts in the c~lls in he ~tby plants . where somewhat larger in siz'.e 
th~n those in cells from chlorotic regions of diseased plants. There 
was no evidenoe . of disintegration but abun,dant evidence of inhibi­
tion. This is in _harmony with the work of the writer on mosaic 
diseases of sugar cane and other plants (3, 4, 5). In this connection 
it should be noted that Esau r epor ted disintegration in two papers 
on curly top of sugar beet ( 6, 7) . 

. Th e nuc lei in severely infected regions showed evidence of disin­
, t egration . Esau (7) reported hypertrophy of the nuclei in sugar 
.beets infected with curly top . 

· I~tracellu lar bodies were not seen. 
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ExPL ANATl!ON OF PLATES 

Figure 1.-Cro ss section of a leaf showing necrosis ju st above the 
lower epidermis. 

Figure 2.-Cross section of leaf showing very slight necrosis. 
Figure 3.-Anot her section showing same condition, but more 

p ron ounced. 
Figure 4.-A section showing same conditi ons accompanied by 

.a pronounced thickening of the epidermis . 
Figur e 5. A section showing necrosis and thickening of walls 

in the epidermis. 
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F igure 6.-A. severe case in which there is a breaking down of 
cells in the fl.bro-vascular bundle. · 

Figure 7 .-Necrosis and thickening cell walls in the parenchyma _ 
Figure 8.-Necrosis in the parenchyma adjacent to the sheath 

cells of the :fibro-vascular bundle. 
Figure 9.-A. more pronounced case of necrosis in the parenchyma . 

cells. 
Figure 10.-A. very pronounced case of necrosis n ext to the­

epidermis . 
Figure 11.-A. very pronounced necrosi s surrounding a very small. 

fl.bro-vascular bund le. 
F igure 12.-A. very pronounced thickening of cells of the epi­

dermis. Note that the leaf is very thin in one place. 
F igur e 13.-Thickening of the walls of the epidermis and ad-· 

joining cells. A.lso the walls of the sheath cells surrounding a fibro­
vascular bund le. 

Figure 14.-Sheath cells and adjoin ing cells of a severely infected. 
plant . Note that the chloroplasts are very few and very small. 

Figure 15.-The same from a slightly infect ed plant . 
F igure 16.-The same from a healthy plant. 
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