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PREFACE

The format o f th is  d isse rta t io n  represents a departure from the 

conventional d isserta t io n  s ty le .  The d isserta tion  has been divided  

into two sections, each o f  which represents a complete manuscript. 

Consequently, the l i t e r a t u r e  review is considerably shorter than in 

a conventional d is s e r ta t io n .  Sections one and two are to be submitted 

fo r  pub lication  in the near fu tu re .
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INTRODUCTION

Sorghum bfcolor (L .)  Moench is an increasingly important dryland 

crop in Nebraska and other states w ith l im ited  r a i n f a l l .  I ts  pop­

u la r i t y  is based p r im arily  on i ts  a b i l i t y  to produce grain under drouth 

conditions which have become common in recent years. However, during 

drouth years there is an increase in s ta lk  rots o f sorghum. These 

diseases contribute  to grain loss by increasing lodging o f mature 

p lan ts , but th e i r  ro le in decreasing grain y ie ld  d i re c t ly  is not well 

defined. While drouth stresses themselves reduce potentia l grain  

y ie ld ,  the added e f fe c t  of decreased y ie ld  and grain loss due to s ta lk  

rots can be devastating.

S ta lk  rots o f  sorghum are caused by numerous organisms, usually  

fu n g i,  which in fec t  and develop in susceptib le sorghum hosts exposed 

to certa in  environmental stress conditions. Some organisms in te ra c t  

w ith each other to cause s ta lk  rot and are referred to as a " s ta lk  rot 

complex". The independent or c o l le c t iv e  contribution o f  these organ­

isms to s ta lk  rot development has been d i f f i c u l t ,  i f  not impossible, to 

assess, since there are a m ultitude of environmental and host factors  

which contribute to s ta lk  rot development. Many of these factors  

remain unrecognized despite the vast amount o f  s ta lk  ro t research over 

the past few decades. Most s ta lk  rot research in the f i e ld  is com­

p lic a te d  by the lack o f pred ictab le  occurrence o f  environmental con­

d itions  conducive to s ta lk  rot development. Greenhouse studies o f  

s ta lk  rot face the d i f f i c u l t y  o f reproducing the proper conditions in 

a controlled environment.

My research involved studies o f the ecology and host-paras ite
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re la t ions  o f  two funni associated with the s ta lk  ro t-ro o t  rot complex. 

Periconta c irc in a ta  (Mangin) Sacc. causes milo disease, also known as 

Periconta root r o t ,  and Macrophomina phaseolina (Tassi) Goid. causes 

charcoal s t a lk  rot of sorghum and other crops.

M ilo disease posed a serious th rea t  to the sorghum industry In the 

United States during the 1920*5 and 30 's ,  but the planting o f res is tan t  

selections a l le v ia te d  that th re a t .  Pathogenicity and v iru lence o f the 

fungus were eventually  linked to a hos t-spec if ic  toxin  produced by 

certa in  s tra in s .  The toxin was ac tive  against only the o r ig in a l sus­

cep tib le  genotypes.

in recent years there has been an increased observation o f  th is  

fungus on the roots o f sorghum p lan ts , tn Nebraska the fungus has 

usually been seen la te  in the growing season on roots of mature sorghum. 

The present ro le  o f  th is  fungus as a pathogen has not been determined. 

There has been some concern that a new race o f P_. c irc in a ta  has evolved 

which ex h ib its  a lte re d  v iru lence and produces a toxin ac t ive  against 

previously res is tan t genotypes. This and other questions were inves­

t iga ted  by conducting an ecological study of toxin-producing and non­

toxin-producing s tra in s  in one o f the areas where milo disease was 

f i r s t  reported and has been perpetuated. Information from th is  study 

may help determine the present pathogenic potentia l o f th is  fungus.

Macrophomina phaseolina causes charcoal s ta lk  rot of sorghum 

under heat and moisture stress (drouth). Unlike many s ta lk  ro ts ,  

there are r e la t iv e ly  few major fac to rs  necessary fo r  its  development 

and they occur frequently  in many sorghum growing areas. These con­

d itions  can be approximated under greenhouse conditions fo r  induction
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o f charcoal ro t .

One research o b jec tive  was to determine some of the drouth s tress -  

induced physiological changes which may be responsible fo r  increased 

s u s c e p t ib i l i ty  o f s ta lk  tissue to hi. phaseol ina . Another ob jective  

was to e luc idate  other aspects o f  hos t-paras ite  re la tions  affected  

by drouth conditions.
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SECTION ONE 

CHARACTERIZATION OF THE PERICONIA CIRCINATA 

POPULATION IN A MILO DISEASE NURSERY

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W


