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NARRATIVE SUMMARY 

Dur ing t h e  pas t  yea r  some 48 t e c h n i c a l  a r t i c l e s ,  papers, and presenta-  

t i o n s  were made on sorghum and sorghum improvement. These papers covered a 

wide range of t o p i c s  on sorghum improvement i n  genera l ,  hos t  r es i s tance ,  

ce rea l  chemist ry ,  phys io logy,  and bas i c  gene t i cs .  I n  1979 two separate pro- 

grams r e l a t e d  t o  advanced t r a i n i n g  o f  s c i e n t i s t s  f rom deve lop ing  c o u n t r i e s  

were conducted by Texas A&M researchers.  A t  Corpus C h r i s t i  t h e  Annual Gra in  

Sorghum Workshop was h i g h l i g h t e d  by an i n t e r d i s c i p l i n a r y  d i scuss ion  on t h e  

mer i t s ,  d e f i n i t i o n ,  and deployment o f  t h e  t r a i t  known as " t r o p i c a l  adap ta t ion . "  

Other aspects o f  t h i s  workshop i nc l uded  a t o u r  o f  t h e  research  n u r s e r i e s  a t  

B e r c l a i r ,  Beev i l  l e ,  Corpus C h r i s t i ,  and Robstown. A t echn i ca l  paper sess ion 

was used t o  rev iew on-going research  programs and graduate s tuden t  problems. 

The I n t e r n a t i o n a l  Shor t  Course on Breeding P l a n t s  t o  Resis tance t o  Pests was 

conducted over  a  two-week p e r i o d  and coord ina ted  by t h e  f a c u l t y  a t  Co l lege  

S t a t i o n .  Essen t i a l  l y  a1 1 o f  t h e  p r o j e c t  1  eaders on sorghum improvement 

p a r t i c i p a t e d  i n  t h i s  program which i nc l uded  t h e  p r e p a r a t i o n  o f  a  techniques 

paper. Two re leases  i n  1979 i nc l uded  a twin-seeded p o l l i n a t o r  l i n e ,  Tx431, 

and a popu la t i on  TP15RB which i s  a  broad base composite developed f rom 

conver ted e x o t i c  sorghums. Three major  developments were noted on sorghum 

downy mildew: ( 1 )  a  new race  o f  t h e  pathogen was found i n  South Texas, 

( 2 )  low temperature environments were found t o  pred ispose some downy mi ldew 

r e s i s t a n t  sorghums t o  t h e  disease, and ( 3 )  a  new technique was developed i n  

coopera t ion  w i t h  B r a z i l i a n  s c i e n t i s t s  on t h e  i d e n t i f i c a t i o n  o f  i n d i v i d u a l  

p l a n t s  i n  F, popu la t ions  segrega t ing  f o r  r e s i s t a n c e  t o  sorghum downy mi ldew. 

Considerable progress was made on t h e  de te rm ina t i on  o f  mechanisms of  r e s i s -  

tance t o  g r a i n  mold t o  sorghum. J o i n t  observa t ions  made by L a t i n  American 

and A f r i c a n  s c i e n t i s t s  suppor t  t h e  hypo thes is  t h a t  t h e r e  a r e  d i s t i n c t l y  



different races of the fungus causing anthracnose of sorghum b u t  some 1 ines 

possess resistance t o  a l l  of the isolates. 

Midge resistant sorghum varieties t h a t  are also resistant t o  anthracnose, 

downy mildew, and head smut and low in tannins were released and distributed. 

These varieties contain bo th  restorer and non-restorer lines enabling the 

production of midge resistant hybrids. 

A line has been identified t h a t  i s  resistant t o  greenbugs in the a d u l t  

p l a n t  stage b u t  not  in the seedling stage. The line i s  not  bloomless, indi- 

cating a source of resistance not previously identified. 
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ANNUAL RESEARCH REPORT 

A. General Background 

Sorghum [ ~ o r g h w n  b i c o l o r  (L. ) Moench] i s  one o f  t h e  p r i n c i p a l  food and 

feed comnodities o f  t h e  world. Sorghum i s  considered by many a u t h o r i t i e s  

as the  t h i r d  most important  food gra in ,  exceeded i n  u t i l i z a t i o n  f o r  food 

o n l y  by wheat and r i c e .  Furthermore, sorghum i s  w e l l  adapted t o  c u l t i v a -  

t i o n  under wide extremes i n  environmental cond i t i ons  i n c l u d i n g  a r i d ,  semi - 

a r i d ,  and sub- t rop ica l  areas o f  t h e  wor ld where o the r  food c o m o d i t i e s  a r e  

o f t e n  l e s s  we1 1 adapted. 

I n  Southwestern USA, where sorghums a re  a p r i n c i p a l  a g r i c u l  t u r a l  

commodity, ser ious disease and i n s e c t  problems have occurred repeatedly. 

During the  past  few years, there  have been grave losses caused by head smut 

(sphacelotheca r e i l i a n a )  ; downy m i  1 dew (~eronoscZerospora s o r g h i  ) ; mai ze 

dwarf mosaic (MDMV) ; anthracnose ( ~ o l l e t o t r i c h w n  gramin ico la )  ; charcoal r o t  

(~acrophornina phaseol ina) ; Fusar i  um s t a l  k r o t  (F-usarim rnoni l i fome) ; and 

a nurr~ber of comnon f o l  i age diseases. 

Insec ts  causing s i g n i f i c a n t  y i e l d  losses i n  g r a i n  sorghum annua l ly  a re  

t h e  sorghum midge ( c o n t a r i n i a  sorgh ico la )  and greenbug ( ~ c h i z a ~ h i s  graminm). 

Banks grass m i t e  (OZigonychs p a t e n s i s )  i s  a severe problem i n  the  Great 

P la ins  region.  Economical l y  i n j u r i o u s  i nsec ts  t h a t  appear t o  be increas ing  

i n  s e v e r i t y  and d i s t r i b u t i o n  a re  wh i te  grubs ( ~ h ~ l l o p h a g a  c r i n i t a ) ,  sugarcane 

r o o t s t a l k  weevi l  ( ~ n a c e n t r i n u s  deplanatus), corn l e a f  aphid (~hpoa los iphwn 

rnaidis),  and ye1 low sugarcane aphid (s ipha flava). Consequently, t he  need 

f o r  super io r  sources of disease and i n s e c t  res is tance i n  sorghums i s  urgent  

i n  Texas as we l l  as throughout t h e  world. 

In 1963, t he  Texas A g r i c u l t u r a l  Experiment S t a t i o n  and t h e  Llnited States 

Department o f  Ag r i cu l  t u r e  i n i  t i a t e d  a program whereby e x o t i c  sorghums from 



the  World Sorghum Col l e c t i o n  were converted from t a l l ,  la te-matur ing,  

photoperiod-sensi t i v e  types t o  shor te r ,  e a r l  i e r -ma tu r i  ng, 1 ess-photoperiod- 

s e n s i t i v e  l i n e s .  Conversion i s  accomplished by a c ross ing  and backcross- 

i n g  program us ing  t h e  sho r t  w in te r  days o f  Puerto Rico f o r  c ross ing  and 

growing Fl's, w i t h  s e l e c t i o n  f o r  short ,  e a r l y  p lan ts  w i t h i n  segregat ing 

populat ions du r ing  t h e  long sumner days i n  Texas. Many e x o t i c  l i n e s  have 

been repor ted t o  be r e s i s t a n t  t o  a nuriiber o f  diseases and insec ts ,  bu t  

u n t i l  converted o r  p a r t i a l l y  converted, niost o f  these l i n e s  are  no t  a v a i l a b l e  

f o r  use i n  temperate areas o f  t h e  world. During t h e  conversion process, we 

have been ab le  t o  evaluate res i s tance  from some p a r t i a l l y  converted e x o t i c  

sorghums t o  diseases and i nsec ts  p reva len t  i n  t h e  Uni ted States. Some o f  

these sorghums possess e x t r a o r d i n a r i l y  broad adaptat ion across bo th  temper- 

a t e  and t r o p i c a l  areas o f  t h e  world, e x c e l l e n t  c u l t u r a l  t r a i t s ,  as we1 1 as 

h igh  1 eve1 s o f  disease and i n s e c t  res is tance.  

B. Statement o f  P ro jec t  Object ives 

1. To i d e n t i f y  and ca ta log  sources o f  disease and i n s e c t  res is tance;  

2. To develop h igh  y i e l d i n g  agronomical l  y  des i  r a b l  e sorghum v a r i e t i e s  

and l i n e s ;  

3 .  To develop e l i t e  breediqg populat ions o f  sorghum w i t h  h igh  l e v e l s  

o f  res i s tance  t o  disease and insec ts ;  

4. To develop e f f i c i e n t  res i s tance  screening techniques; 

5. To evaluate populat ions o f  p l a n t  pathogens f o r  t h e i r  range o r  

changes i n  v i ru lence;  

6. To i d e n t i f y  c h a r a c t e r i s t i c s  use fu l  i n  seed product ion  such as 

cytoplasmic s t e r i  1  i t y  fac to rs ,  apomi x i  s  and c ross ing  t r a i t s .  



C.  Continued Re1 evance o f  Ob jec t i ves  

C lea r l y ,  t h e  o b j e c t i v e s  a r e  p a r t  of an on-going program which has been 

a c t i v e l y  develop ing a t  t h e  Texas A g r i c u l t u r a l  Experiment S t a t i o n  f o r  t he  

pas t  14 years .  These a c t i v i t i e s  i n v o l v e  an i n t e g r a t e d  i n t e r d i s c i  p l  i n a r y  

approach toward t h e  development o f  sorghums f o r  c u l t i v a t i o n  i n  temperate 

and t r o p i c a l  reg ions .  The work p l a n  s t resses  e c o l o g i c a l l y  sound hos t  p l a n t  

r e s i s t a n c e  as a means o f  combating diseases and pests .  U n t i l  ve r y  r e c e n t l y ,  

t h e  l i m i t e d  germplasm resources have r e s t r i c t e d  sorghum improvement; however, 

t h e  recen t  development o f  conver ted and p a r t i a l l y  conver ted e x o t i c  sorghums 

a t  t h e  Texas A g r i c u l t u r a l  Experiment S t a t i o n  has opened tremendous opportun- 

i t i e s  f o r  sorghum improvement i n  Texas t h a t  has re levance  throughout  t h e  

wor ld .  The f i n d i n g  o f  photoper iod i n s e n s i t i v e  sorghums w i t h  wide adap ta t i on  

across bo th  temperate and t r o p i c a l  zones, makes t h e  Texas program ve ry  

use fu l  t o  t h e  t r o p i c a l  environments of t h e  develop ing c o u n t r i e s  o f  t h e  wor ld .  

These o b j e c t i v e s  a r e  a sound and v i t a l  component o f  sorghum improve- 

ment f o r  a g r i c u l t u r e .  'They represen t  areas t h a t  need research  and t h e  

f i n d i n g s  and progress o f  t h i s  research  w i l l  have a p p l i c a t i o n  t o  c rop  improve- 

ment throughout  t h e  wor ld .  

D. Accomplishments t o  Date 

Dur ing 1979 severa l  un ique d isease problems were encountered. The 

season i t s e l f  was l a t e ,  c o o l e r  than  average, and had a ve ry  wet, e a r l y  

growing season f o l l owed  by a d r y  sumner. I n i t i a l l y  downy mi ldew developed 

a t  P o r t  Lavaca i n  a  Tx430 hybr id ,  b u t  o n l y  a t  t h e  e a r l i e r  p l a n t i n g  date,  

con f i rm ing  i n  p a r t  o t h e r ' s  observa t ions  t h a t  t h e r e  i s  a  cool  temperature 

breakdown o f  Tx430 r e s i s t a n c e  t o  downy mildew. L a t e r  a  d i s t i n c t l y  new 

pathotype ~ f ~ e r o n o s c ~ e r o s p o r a s o r g h i  was i d e n t i f i e d  f rom Math is ,  Texas. 

Th is  i s  a  f i r s t  f o r  t h e  species i n  Texas. New races can be a mixed 



b less ing  because, w h i l e  i t  i s  a lmost  i n e v i t a b l e  t h a t  pathogens w i l l  vary ,  

t h i s  v a r i a t i o n  tends t o  erode t h e  va lue  o f  hos t  r es i s tance .  New i s o l a t e s ,  

however, can be used t o  d e f i n e  l e v e l s  o f  r e s i s t a n c e  and t h e  na tu re  o f  

v a r i a t i o n  p resen t  i n  t h e  pathogen. Both b a c t e r i a l  s t r i p e  i n  South Texas 

and b a c t e r i a l  s t r e a k  on t h e  High P l a i n s  developed t o  unusua l l y  h i gh  l e v e l s .  

Whi le n e i t h e r  appeared t o  cause ex tens ive  losses,  t h e i r  dramat ic  appearance 

caused cons iderab le  a larm t o  some growers, p a r t i c u l a r l y  those who grew 

hyb r i ds  s u s c e p t i b l e  t o  b a c t e r i a l  s t r i p e .  

A  new disease, t e n t a t i v e l y  named sorghum w i l t ,  caused by a  PhiaZophora 

sp.was i d e n t i f i e d .  Th is  d isease develops v i g o r o u s l y  i n  t h e  greenhouse and 

f o l l o w i n g  i n o c u l a t i o n  i n  t h e  f i e l d .  Fu r the r  work on sorghum w i l t  i s  j u s t i f i e d .  

THE 1979 DISEASE NURSERIES 

B e r c l a i r  - Head Smut 

Grown p r i n c i p a l l y  as a  head smut nursery  f o r  screening f o r  r e s i s t a n c e  

t o  races 3 and 4 o f  SphaceZotheca reilianu. About 10,000 e n t r i e s  f rom 

var ious  programs were evaluated a t  t h i s  s i t e  i n  1979. The l e v e l  o f  d isease 

was lower  than usual ,  a l though f a i r  eva lua t i ons  f o r  smut, r u s t ,  grey l e a f  

spot,  and l a t e  season s t resses  were poss ib l e .  "P ink sheath r o t "  caused 

by ScZerotiwn roZfsii developed on a  few e n t r i e s .  

B e e v i l l e  - Head Smut and Downy Mildew 

A t  B e e v i l l e ,  t h e  nursery  i s  d i v i d e d  i n t o  sec t i ons  based on t h e  types 

o f  a l t e r n a t e  year  spreader crops used t o  encourage d isease development. 

Dur ing 1979 t h e  downy mildew area had an e x c e l l e n t  d isease  s e v e r i t y .  

Screening of e x o t i c  i n t r o d u c t i o n s ,  e v a l u a t i o n  o f   id-o-mi l@ f o r  chemical 

c o n t r o l  and ex tens i ve  e a r l y  genera t ion  o f  breeding m a t e r i a l  was poss ib l e .  

A  l a r g e r  area i s  devoted t o  head smut screening; however, i n  1979 head 



smut was no t  as h i g h  as i t  was i n  1978. General ly,  l e a f  diseases develop 

ex tens i ve l y  a t  t h i s  s i t e ,  bu t  because of cool weather du r ing  t h e  e a r l y  

season and re1  a t i v e l y  d r y  f l ower ing  period, 1 ea f  d i  seases were moderately 

severe. B a c t e r i a l  s t r i p e  was general 1 y preval en t  , a1 ong wi t h  moderate 

l e v e l s  of g r a i n  mold, Fusarium head b l i g h t  and grey l e a f  spot.  Extensive 

se lec t i ons  and observat ions by t h e  breeders were made a t  t h i s  l o c a t i o n  i n  

1979. 

Corpus C h r i s t i  

A major epidemic of b a c t e r i a l  s t r i p e  developed on t h e  s t a t i o n  a t  

Corpus Chr i  s t i  . Good 1 eve1 s of downy m i  1  dew and head smut, zonate 1 eaf 

spot  were a1 so present.  

Edna - Head h u t  

F a i r  head smut, e x c e l l e n t  g r a i n  mold, and f i n e  agronomic p l a n t  growth 

charac ter ized t h e  1979 Edna head smut nursery. Because o f  t h e  s i m i l a r  

race p a t t e r n  o f  smut a t  B e r c l a i r  and B e e v i l l e  we e lec ted  t o  abandon t h i s  

nursery s i t e  f o r  1980. 

Robstown 

A t  Robstown, excel 1 en t  downy mildew permi t ted  eva lua t ion  o f  DMR sudan 

grass se lec t i ons  as we1 1 as the  comnercial hyb r id  eva lua t ion  program. Low 

l e v e l s  o f  o the r  f o l  i a r  diseases permi t ted  an i dea l  environment f o r  c o n t r o l  1  ed 

i nocu la t i ons  w i t h  CoZZetotrichwn graminicoza and GZoeocercospora sorghi. 

Col 1 ege S t a t i o n  

I n  t h i s  area l i t t l e  n a t u r a l l y  occur r ing  sorghum diseases develop. I n  

1979 t h e  environment permi t ted  modest c o n t r o l  of i nocu la t i on ,  b u t  when 

augmented by f i e l d  foggers excel l e n t  anthracnose, zonate 1 ea f  spot, and 

g r a i n  mold devel oped. 



Lubbock and Halfway 

A n a t u r a l l y  occu r r i ng  epidemic o f  b a c t e r i a l  s t reak  and superb inocu la -  

t i o n s  w i t h  maize dwarf mosaic were t h e  major problems associated w i t h  t he  

nurser ies  a t  these l oca t i ons .  The occasional p l a n t  w i t h  sorghum w i l t  was 

observed. 

Ch i l l i co the-Vernon 

A t  t h i s  s i t e  we evaluated e n t r i e s  f o r  Per icon ia  r o o t  r o t .  Three dates 

o f  p l a n t i n g  o f  Colby demonstrated t h a t  disease develops aggress ive ly  i n  

t h i s  suscep t i b le  c u l t i v a r  t h r o u g h o ~ ~ t  t h e  season. 

I D I N  

The 30-entry  I n t e r n a t i o n a l  Disease and I n s e c t  Nursery inc luded seven 

new e n t r i e s  i n  1979 (Table 1 ) .  They inc luded a  g r a i n  weathering r e s i s t a n t  

l i n e ,  t h r e e  agronomical ly  improved midge r e s i s t a n t  l i n e s ,  one greenbug 

r e s i s t a n t  l i n e ,  a  charcoal r o t  and l odg ing  r e s i s t a n t  l i n e ,  and a  t r o p i c a l l y  

adapted B l i n e .  The : [ D I N  has been d i s t r i b u t e d  t o  14 cooperators i n  n ine  

f o r e i g n  coun t r i es  (see map p. 7 )  du r i ng  1979 (Table 2 ) .  Hopefu l l y  t h i s  

cont inued d i s t r i b u t i o n  w i l l  assure exposure t o  t he  pr imary disease and 

i n s e c t  pests encountered throughout t h e  w o r l d ' s  major  sorghum growing areas. 

Results from recen t  da ta  i n d i c a t e  severe l e v e l s  o f  b a c t e r i a l  s t r i p e  

and MDMV i n f e s t a t i o n  a t  l o c a t i o n s  i n  Argent ina and Venezuela, r e s p e c t i v e l y  

(Table 3 ) .  Very suscep t i b le  reac t i ons  t o  b a c t e r i a l  s t r i p e  were noted on 

SC175-14, SC110-14, SC173-14, and SC112-14 w h i l e  SC599-6, TX7078, SC599-11 E, 

77CS1, SC376-6, and 120 x  7000 scored very  low o r  r e s i s t a n t - t y p e  r a t i n g s .  

With respect  t o  t he  MDMV reac t i on ,  nTx398, B1778, and SC279-14 d isp layed 

very good res i s tance  a t  a l l  l o c a t i o n s  wh i le ,  as i n  1978, QL3 received a  

suscep t i b le  r a t i n g  i n d i c a t i n g  t h e  p o s s i b i l i t y  o f  a  new s t r a i n  o f  t he  v i r u s .  



GLOBAL DISTRIBUTION OF TEXAS A&M SORGHUM NURSERIES 

1979 

IDIN - International Disease and Insect Nursery 

O ADIN - A1 1 Disease and Insect Nursery 

I ISVN - International Sorghum Virus Nursery 

GI ISAVN - International Sorghum Anthracnose Virulence Nursery 
A TAT - Tropical Adaptation Test 
A UHSN - Uniform Head Smut Nursery 



Table 1. I n t e r n a t i o n a l  Disease and I n s e c t  Nursery ( IDIN) - 1979. 

En t r y  Designat ion 
No. 

I S  No. Var iety ,  Kind 
o r  Group 

P l o t  No. 
Rep1 Rep11 

Caudatun 
Zerazera 
Zerazera 
Zerazera 
Zerazera 

Zerazera 
N i  g r i  cans 
Cau- Kaf 
Cau-Nig (R io)  
Cau-Nig (R io)  

SC 748-5 
SC 630- l lE  
R 5388 
6 BH 4613 (MR 4) 
6 BH 4654 (MR 4)  

Cau-Gui n 
Caf f r  
(SC599-6XSC110)der 
2566(3197X170-6)der 
2566t3197X170-6)der 

B 447 
Tx 2771 (MR 4-R l i n e )  
1790 E 
B Tx 623 
R 1750 

- 
12661 d e r  
12661 de r  

77 CS 1 
TAM 428 
Tx 430 
GPR- 148 
CS 3541 

( IS2930X IS3922) der  
Zerazera 
(Tx2536XSC170-6)der 
CSV-5 
CSV-4 

- 
12610 de r  
12661 d e r  

QL3 s e l  
B Tx 378 
B Tx 398 
Tx 7078 
Tx 2536 

C. Ka f .  d e r  
Red 1 an 
M a r t i n  
Comb. 7078 
Y. D. Fet. der  



Table 2. IDIN d i s t r i b u t i o n  and disease s e v e r i t y  r a t i n g  1 

- - - - .- . - -- .- - - . . . -- - - -. -- - - - - - - - - - 
2 

-3 

Locat ion Cooperator 

Rod01 f o  Rossi 
Venado Tuerto, Argentina Federico L lobe t  2 - + + + 

Rojas. Argentina Elba B. A lessandr ln i  1 - ++ 

Pergamino. Argentina Eduardo Teyssandier 1 - ++ ++ - + + + + +++ 

Chidayo. Peru Marco A. Neciosup 1 - 

Aragua, Venezuela Hector Mena 3 + + + + ++ - ++ +++ - 

Gaborone. Botswana Max Bol i n g  1 - 

Giza. Egypt S. I. Salami 1 - ++ - 
- -- 

 isea ease r a t e d  according t o  sever i t y  where + = low l e v e l  o f  i n f e c t i o n .  ++ = moderate, +++ = high. 



Table 3. Cumulative disease reac t ion  mean o f  IDIN ent r ies .  

Green Zonate Char- 
l e a f  Leaf lea f  coal Grain Bact . 

SDM Anthr. Rust spot b l i g h t  spot r o t  weather MDMV s t r i p e  

SC175-14 1.8 1.1 0.8 1.5 0.5 1.3 1.4 1.9 1.6 3.3 

(1 20 x 7000) sel  . - 3.3 1.7 0.3 2.0 1.3 1.4 1.6 0.8 

BTx624 1.8 1.1 1.3 1.3 1.0 1.8 1.9 1.8 1.6 2.5 

QL3 se l  . 1.7 1.2 1.7 1.3 1.3 2.3 1.4 1.4 1.6 1.0 



Research i s  c u r r e n t l y  under way t o  s e l e c t  a  new s e t  o f  hos t  d i f f e r e n t i a l s  

t o  c h a r a c t e r i z e  t h e  s t r a i n s .  

G ra in  weather ing con t inues  t o  pose a t h r e a t  t o  matur ing  g r a i n  i n  t h e  

humid t r o p i c s ,  o f t en  be ing one o f  t h e  p r i n c i p a l  f a c t o r s  l i m i t i n g  p roduc t ion .  

The IDIN p r e s e n t l y  inc ludes  genotypes w i t h  good l e v e l s  o f  r e s i s t a n c e  t o  

g r a i n  weather ing; however, under op t ima l  weather c o n d i t i o n s  t h i s  r e s i s t a n c e  

can be overcome by t he  pathogen complex. Thus, t h e r e  i s  a  need t o  expand 

ou r  screening program by i n t r o d u c i n g  t h e  nursery  i n  areas where h i g h  l e v e l s  

of d isease pressure a r e  present .  

The e n t r i e s  77CS1, GPR148, CS3541, Tx430, R1750, SC110-14, and SC175-14 

con t i nue  t o  d i s p l a y  good t o  excel  l e n t  general  l e a f  d isease r e s i s t a n c e  

a1 though l e a f  anthracnose r a t i n g s  were s l i g h t l y  h i ghe r  on severa l  o f  these  

1 i nes, no tab l y  77CS1, GPR148, (33541, and Tx430. 

Data f o r  charcoal  r o t  f rom Argen t ina  and Egypt helped t o  i d e n t i f y  

severa l  p o s s i b l e  sources o f  r es i s tance .  The c o n s i s t e n t  performance of 

these l i n e s  may p rov ide  t h e  genet i c  background t o  c o n t r o l  t h i s  disease. 

ADIN 

The 70-en t ry  A1 1 Disease and I n s e c t  Nursery (ADIN) inc luded  22 new 

e n t r i e s  i n  1979. They i nc l uded  g r a i n  mold (weather ing) ,  l odg ing ,  greenbug, 

midge, r u s t ,  and anthracnose r e s i s t a n t  l i n e s  w i t h  improved agronomic t r a i t s ,  

as w e l l  as l i n e s  w i t h  t r o p i c a l  adap ta t ion ,  t a n  p lan ts ,  w h i t e  p e a r l y  g ra in ,  

and good general  l e a f  d isease r e s i s t a n c e  f rom the  TAES breeding nu rse r i es .  

A l l  o f  t h e  IDIN e n t r i e s  a r e  i nc l uded  i n  t h i s  nursery .  T h i r t y  se t s  

were grown a t  18 l o c a t i o n s  i n  t h e  U.S. and Mexico (Tab le  4 ) .  Eva lua t i on  

was made on a l l  o f  t h e  major  d isease problems o f  sorghum i n  t h e  Americas, 

p a r t i c u l a r l y  head smut, downy mildew, anthracnose, maize dwar f  mosaic, 

f o l i a g e  diseases, and Fusarium head b l i g h t .  E x c e l l e n t  eva lua t i ons  were 



Table 4. 1979 ADIN ( A l l  Disease and I n s e c t  Nursery)  Locat ions*  

Loca t ion  

- - - -  pp 

No. C h a r a c t e r i s t i c s  Evaluated 

Texas 

Beevi 1  1 e  

B e r c l a i r  

1  Downy mildew, head smut, b a c t e r i a l  s t r i p e ,  
grey l e a f  spot, zonate, Fusarium head b l i g h t ,  
adap ta t ion .  

1  Downy mildew, head smut, grey l e a f  spot,  
zonate, r u s t ,  adap ta t i on  

B i g  Spr ing 1 Drought t o1  erance 

Chi 11 i c o t h e  1 Pe r i con ia  r o o t  r o t ,  drought,  b a c t e r i a l  s t r i p e  

Col 1  ege S t a t i o n  3 Leaf  b l i g h t ,  i n s e c t i c i d e  burn, adap ta t ion ,  
M DM 

Corpus C h r i s t i  1  B a c t e r i a l  s t r i p e ,  head smut, downy m i  1  dew 

Edna 

Halfway 

Lubbock 

1 Head smut, downy mildew, seed weather ing, 
Fusarium head b l i g h t  

4  Rust, MDM, adap ta t ion ,  b a c t e r i a l  s t reak ,  
drought,  co rn  l e a f  aphid 

7 Lodging, drought,  b a c t e r i a l  s t reak ,  MDM, 
adap ta t i on  

Pecos 2 M i tes ,  drought 

Robstown 1 Downy mildew, zonate 

New Deal (Texas Tech Farm) 1 Drought 

Wesl aco 1 I n s e c t i c i d e  burn, adap ta t i on  

Georg i a 1 Anthracnose, f o l i a g e  diseases 

Kansas 1 Chi nch bugs 

M i s s i s s i p p i  1  Anthracnose, f o l i a g e  diseases 

Mex i co 

Rio Bravo 1 Downy mi ldew f o l i a g e  diseases 

Tampi co 1 Fo l i age  diseases, adap ta t i on  

* The ADIN con ta ins  t h e  30 IDIN e n t r i e s  p l u s  40 a d d i t i o n a l  e n t r i e s .  



obta ined  f o r  g r a i n  mold, downy mildew, b a c t e r i a l  s t r i p e ,  and anthracnose. 

B a c t e r i a l  s t r eak  r e a c t i o n s  were ob ta ined  f o r  t h e  f i r s t  t ime  on ADIN e n t r i e s  

As i n  prev ious years c e r t a i n  l i n e s  a r e  h i g h l y  r e s i s t a n t  t o  severa l  o f  these 

d isease problems. None a r e  h i g h l y  r e s i s t a n t  t o  a l l .  Genera l ly ,  t h e  

environments w i t h i n  Texas and t h e  coopera t ing  s t a t e s  p rov ide  an excel  1 e n t  

means f o r  thorough t e s t i n g  o f  these advance e n t r i e s .  

DOWNY MILDEW 

A. C u l t u r a l  Cont ro l  

I n  1977, two s tud ies  were i n i t i a t e d  t o  determine t h e  f e a s i b i l i t y  o f  

reduc ing  i n i t i a l  i nocul um (oospores) o f  PeronoscZerospora sorghi th rough  use 

of  c u l t u r a l  methods. The o b j e c t i v e  was t o  determine c o r r e l a t i o n s  between 

inoculum d e n s i t y  (numbers o f  oospores per  u n i t  o f  s o i l  ) and t h e  a c t u a l  

inc idence  o f  SDM. Prev ious work by o t h e r  researchers determined t h a t  deep 

p lowing t o  a dep th  o f  12 inches reduced SDM inc idence  t h e  f o l l o w i n g  season, 

b u t  ou r  deep plow s tud ies  a t  two l o c a t i o n s  a l s o  analyzed t h e  inoculum d e n s i t y  

of oospores i n  t h e  s o i l  p r o f i l e .  

Deep plow p l o t s  had l e s s  SDM inc idence  (26% o r  g r e a t e r  r e d u c t i o n )  and 

a lower  inoculum d e n s i t y  i n  t h e  upper 20 cm o f  t h e  s o i l  p r o f i l e  than  normal 

t i 1  l a g e  p l o t s .  However, b o t h  deep plow and normal t i 1  l a g e  p l o t s  had approx i -  

mate ly  t h e  same t o t a l  inoculum d e n s i t y  i n  t h e  t o p  40 cni o f  s o i l  p r o f i l e .  

Th is  i n d i c a t e d  t h a t  deep p lowing d i l u t e d  t h e  c u r r e n t  season's oospores 

throughout  t h e  40 cm o f  p r o f i l e  i ns tead  o f  j u s t  t h e  upper 20 cm as w i t h  

normal t i  11 age. 

A r e l a t e d  s tudy  conducted a t  t h r e e  l o c a t i o n s  u t i  1 i z e d  an SDM-suscepti b l  e 

sorghum i n  cont inuous c u l t u r e  t o  s t i m u l a t e  growing o f  SDM-resistant sorghum 

and c rop  r o t a t i o n  p r a c t i c e s .  Th is  s i m u l a t i o n  was achieved by c o n t i n o u s l y  

removing and rogueing ( R )  t h e  systemica l  l y - i  n fec ted  SDM p l a n t s  from one-ha1 f 



o f  t he  p l o t  and t h e  o the r  h a l f  was nonrogued ( N R )  as a  con t ro l  t reatment .  

Uniform SDM inc idence occurred across both halves o f  each p l o t  i n  year  I, 

but  du r ing  years I 1  and 111, R p l o t s  had a  50% l e s s  inc idence o f  SDM than 

NR p l o t s .  Inoculum d e n s i t i e s  i n  t he  upper 20 cm o f  t h e  s o i l  p r o f i l e  were 

uniform across each p l o t  i n  year  I, but  R p l o t s  had inoculum d e n s i t i e s  25% 

l e s s  than NR p l o t s  i n  year  I 1  and 58% i n  year  111. 

There was no t  complete c o r r e l a t i o n  o f  inoculum dens i t y  w i t h  SDM- 

inc idence between p l o t s  nor i n  t h e  same p l o t s  i n  successive years i n d i c a t i n g  

t h a t  d i f f e rences  i n  s o i l  environment due t o  s o i l  type o r  o the r  atmospheric 

va r i ab les  have profound ef fects on e f f i c i e n c y  o f  i n i t i a l  inoculum. 

B. Chemical Control  

An experimental systemic fung ic ide  (CGA48988) developed by C i  ba-Gei gy 

was evaluated as a  seed dressing f o r  con t ro l  o f  sorghuni downy niildew (SDM) 

cuased by 1'eronosclero:;poru uoryh i  a t  th ree  l oca t i ons  i n  South Texas. SDM 

inc idence s i x  weeks a f t e r  p l a n t i n g  was 8-28% i n  p lan ts  from nontreated 

seed and 0% i n  p lan ts  from seed t rea ted  w i t h  CGA48988 a t  r a t e s  greater  than 

0.5 g  a . i  ./kg o f  seed. A t  one l o c a t i o n  there  appeared t o  be reduced l o c a l  

l e s i o n  development on p lan ts  from seed t rea ted  w i t h  any r a t e  o f  CGA48988. 

Under SDM favorab le  cond i t i ons  CGA48988 used a t  seed dressing r a t e s  of 

0.1 t o  3.0 g  a . i  . /kg o f  seed on suscept ib le  sorghum reduced e a r l y  season 

SDM, increased number o f  g r a i n  bear ing heads, and s i g n i f i c a n t l y  increased 

y i e l d s .  Although h igh  seed dressing r a t e s  reduced seedl ing stands, they 

were greater  than those from nontreated seed. 

This  chemical has demonstrated a  p o t e n t i a l  f o r  use as a  c o n t r o l  of SDM 

i n  sorghum and represents a  needed complimentary and a l t e r n a t i v e  c o n t r o l  t o  

the  a1 ready-imp1 emented p l a n t  res is tance.  



C .  Local  Les ion  Assay 

The use o f  l o c a l  l e s i o n s  as a  downy mildew screening t o o l  was proposed 

as e a r l y  as 1969 b u t  u n t i l  r e c e n t l y  l i t t l e  e f f o r t  was d i r e c t e d  toward us ing  

t h i s  method. Dur ing 1979 Dr. Nelson Gimenez F. determined t h a t  I S  12661C, 

I S  2508C, I S  12612C, CS 3541, and Tx 430 had " r e s i s t a n t "  l o c a l  l e s i o n s .  F2 

progenies o f  Tx 430 by s u s c e p t i b l e  Tx 7078, 77CS1, I S  3757 der., and I S  12610C 

were evaluated.  I n  a l l  cases pa ren ta l  c lasses  were recovered b u t  r a t i o s  o f  

r es i s tance ,  i n t e rmed ia te  and s u s c e p t i b l e  c lasses  d i f f e r e d  cons ide rab l y  

(Table 5 ) .  F3 a n a l y s i s  o f  t h e  F2 t e s t s  a r e  planned. Flls tended t o  be 

r e s i s t a n t .  T r i a l s  us i ng  o t h e r  DMR sources w i l l  be evaluated i n  1980. 

Table 5. Frequency d i s t r i b u t i o n  o f  F  sorghum seed l ings  o f  l o c a l  l e s i o n  
r e a c t i o n  c lasses f o l  1  owing f n o c u l a t i o n  w i t h  E. so rgh i  

Parents React ion ~l assesa' 

- - 

I S  12610 x  Tx 430 48 3  9  13 

Tx 430 x  I S  3757 der .  7  2  11 17 

( I S  2930 x  I S  3992) x  Tx 430 13 6  1  26 

Tx 430 x  Tx 7076 63 2  5  11 

Based on a  1-5 sca le ,  t ype  1  l o c a l  l e s i o n s  a re  e s s e n t i a l l y  
n o t  v i s a b l e .  Type 2  cause d i s t i n c t  nec ros i s  and remain sma l l .  
Type 3 a r e  l a y e r ,  may have some c h l o r o i s  g e n e r a l l y  n o t  spo ru la te .  
Type 4  and 5  pe rm i t  r a p i d  c o l o n i z a t i o n  o f  t h e  l e a f  w i t h  death 
i n  t he  case o f  5. 



D. A f f e c t  o f  Environment on Downv Mildew Develo~ment 

During 1978 an unusual ly h igh  incidence o f  downy mildew (30%) was 

observed i n  hybr ids u t i l i z i n g  Tx 430 as a downy mildew r e s i s t a n t  parent.  

Extensive t e s t i n g  showed' t h a t  no new race was present i n  t h i s  f i e l d .  However, 

i t  appeared t h a t  lower than normal temperatures dur ing  the  e a r l y  p o r t i o n  o f  

the  growing season may have predisposed the  p lan ts  t o  i n f e c t i o n .  I n  1979, 

p lan t i ng  date w i t h  the  coo les t  s o i l  temperatures had the  h ighest  l e v e l  o f  

downy mildew i n  the  Tx 430 hybr ids.  However, some genotypes showed a d i f f e r -  

e n t i a l  response t o  temperature as the  inc idence o f  disease went up i n  l a t e  

p lan t ings .  This discovery makes i t  imperat ive t h a t  we examine known sources 

o f  res is tance t o  downy mildew a t  lower than normal t e s t i n g  temperatures t o  

see i f  they a l so  are  sub jec t  t o  these reac t i on  changes. 

E. Race 2 o f  PeronoscZerospora sorghi 

I n  1979 sorghum downy mildew was observed i n  a commercial hybr id  known 

t o  have had res is tance t o  downy mildew i n  South Texas f o r  near ly  a decade. 

Subsequent eva luat ion  o f  i s o l a t e s  o f  P. sorghi from t h i s  f i e l d  w i t h  i s o l a t e s  

having been used i n  the  labora tory  f o r  t he  past  5 years showed them t o  d i f f e r  

s i g n i f i c a n t l y  on th ree v a r i e t i e s .  A paper descr ib ing  t h i s  new race has been 

submitted f o r  pub l i ca t i on .  

Physio logic s p e c i a l i z a t i o n  o f  t h i s  pathogen i s  no t  u n l i k e  t h a t  o f  any 

o ther  pathogen. We can expect some v a r i a t i o n  i n  pa thogen ic i ty  any t ime 

host res is tance i s  used as a means o f  c o n t r o l l i n g  the  disease. We a re  fo r tun -  

a t e  t h a t  the  more popular sources o f  res is tance used i n  South Texas a t  t h i s  

t ime are  not  sub jec t  t o  a t tack  by t h i s  new race. Nevertheless, on l y  a 

l i m i t e d  number o f  sources o f  res is tance have been evaluated t o  the  new race 

o f  downy mildew and extensive t e s t i n g  i s  planned f o r  t he  summer o f  1980. 



HEAD SMUT 

A popu la t i on  s tudy on sorghum head smut was designed t o  determine r a t e  

a t  which p a r t i c u l a r  hos t  genotype permi ts  t h e  s e l e c t i o n  o f  a  p a r t i c u l a r  geno- 

t ype  of t h e  pathogen. Sorghum head smut popu la t ions  had been observed t o  

s h i f t  ve ry  r a p i d l y  f o l l o w i n g  t h e  growing o f  s p e c i f i c  hos t  v a r i e t i e s .  Th is  

s tudy was conducted by a r t i f i c i a l l y  i n o c u l a t i n g  20 monote l iospore c u l t u r e s  

of  r ace  3  and race  4  i s o l a t e s  o f  sporisoriwn reilianwn i n  four  commercial 

hybr ids  (RS 610, Pioneer 8311, NK 262, and NK 266). S o r i  produced f rom 

p l a n t s  of  each hyb r i d  were bu lked and used as a  new popu la t i on  f o r  another  

c y c l e .  C u r r e n t l y  t h i s  s tudy i s  a t  t h e  4 t h  c y c l e .  A t  t h e  5 t h  c y c l e  c u l t u r e s  

o f  t h e  o r i g i n a l  r ace  3  and race  4  i s o l a t e s  w i l l  be compared w i t h  t he  i s o l a t e s  

produced a f t e r  f i v e  generat ions on se lec ted  d i f f e r e n t i a l s .  

The p o t e n t i a l  o f  us i ng  l e a f  symptoms as a  t o o l  f o r  e v a l u a t i n g  r e s i s t a n c e  

o r  s u s c e p t i b i l i t y  t o  head smut was s tud ied .  U n l i k e  c o r n  head smut, c o r r e l a -  

t i o n  between s o r i  p roduc t i on  and l e a f  symptoms was poor.  A r t i f i c i a l l y  inocu- 

l a t e d  p l a n t s  i n  t h e  Uni form Head Smut Nursery (UHSN) d u r i n g  t h e  1979 s p r i n g  

f i e l d  p l a n t i n g s  f a i l e d  t o  produce p l a n t s  e x h i b i t i n g  l e a f  symptoms even 

though severa l  e n t r i e s  produced smut s o r i  a t  f l owe r i ng .  S i m i l a r l y ,  greenhouse 

p l a n t s  i nocu la ted  d u r i n g  t h e  ho t  s u m e r  months (June and J u l y )  d i d  n o t  produce 

l e a f  symptoms b u t  l a t e r  produced s o r i .  

C h l o r o t i c  f l e c k i n g  was observed i n  sorghum seed1 i ngs  a r t i f i c i a l l y  inocu-  

l a t e d  i n  January, 1979 and December, 1979. The s lower  growth r a t e  o f  p l a n t s  

a t  c o o l e r  temperatures may i n f l u e n c e  l e a f  symptom express ion i n  sorghum. 

Even so, some p l a n t s  i n  v a r i e t y  ATx 618 e x h i b i t e d  heavy c l o r o t i c  f l e c k i n g  

b u t  d i d  n o t  produce smut s o r i  a t  f l owe r i ng .  

The causal organism of head smut o f  co rn  and sorghum belong t o  t h e  same 

species, S. reilianlm. Except f o r  hos t  s p e c i f i c i t y ,  know1 edge i s  ve ry  scarce 

regard ing  d i f f e r e n c e s  between them. Resul ts  showed t h a t  t h e r e  was no 



s i g n i f i c a n t  d i f fe rence  i n  spore morphology ( s i ze ,  shape, c o l o r )  between t h e  

two smuts. The germ tube o r  t h e  promycelium o f  co rn  head smut was, however, 

s i g n i f i c a n t l y  l onge r  ( 1 . 2 5 ~ )  than  sorghum head smut. Germinat ion o f  f r e s h l y  

harvested co rn  smut spores ranged f rom 4.54 t o  23.91% as compared t o  0.71 t o  

5.62% i n  sorghum head smut. The t ime  f o r  germina t ion  v a r i e d  w i t h i n -  co rn  and 

w i t h i n  sorghum head smut c o l l e c t i o n s  and i t  was no t  c o r r e l a t e d  w i t h  percent  

germina t ion  nor  w i t h  l e n g t h  o f  s to rage  o f  smut spores. Corn head s~ i iu t  spores 

a r e  more benomyl t o l e r a n t  than  sorghum head smut spores. Transmission e l e c t r o n  

microscopy o f  c ross-sec t ions  o f  spore w a l l  s  revealed no s i g n i f i c a n t  d i f f e r e n c e s .  

Corn head smut t e l i o s p o r e s  produced s p o r i d i a ,  a l though poor ly ,  when grown i n  

a  medium corr~posed o f  h e a t - k i l  l e d  sorghum head smut s p o r i d i a .  Sorghum head 

smut t e l i o s p o r e  germinated, a l s o  poor ly ,  b u t  d i d  n o t  produce s p o r i d i a  i n  

t h i s  niedium. 

Several exper iments were conducted i n  an a t tempt  t o  inc rease  t h e  germina- 
I 

t i o n  o f  smut spores. The presence o r  absence o f  cont inuous o r  d iscon t inuous  

l i g h t  d i d  n o t  a f f ec t  t he  t ime  o f  germinat ion,  l e n g t h  o f  promycelium, t ype  

of  growth ( s p o r i d i a l  o r  n l y c e l i a l )  nor  percentage germina t ion  o f  co rn  and 

sorghum head smut spores. S i m i l a r l y  t h e r e  were no d i f f e r e n c e s  i n  spore 

germina t ion  when spores were p l a t e d  on po ta to  dex t rose  agar w i t h  0.75%, 

1.0%, and 1.5% agar t o  vary  t h e  mo is tu re  con ten t  o f  t h e  medium. Oven d r y i n g  

t h e  spores a t  35 C + - 1 a t  d i f f e r e n t  t i m e  i n t e r v a l s  up t o  72 hours d i d  n o t  

inc rease  nor  decrease spore germinat ion.  

Temperature and r e l a t i v e  humid i t y  (RH) g r e a t l y  i n f l uenced  v i a b i l  i ty  o f  

spores. There was a s i g n i f i c a n t  decrease i n  germina t ion  when sorghum smut 

spores were kept  a t  53% RH o r  h i ghe r  a t  room temperature a f t e r  9  months o f  

s torage.  A t  3-5 C, however, o n l y  those kep t  a t  100% RH had decreased spore 

germi na t i on .  



U l t r a s t r u c t u r a l  and h i s t o p a t h o l o g i c a l  s t ud ies  o f  t h e  h o s t - p a r a s i t e  

r e l a t i o n s  o f  sorghum head smut were conducted. I n t e r c e l l u l a r  and i n t r a c e l l -  

u l a r  myce l ia  were observed i n  host  t i s s u e s .  I n t r a c e l l u l a r  hyphae f rom 

develop ing s o r i  and parenchymatous c e l l s  o f  o l d e r  p l a n t s  behaved l i k e  

haus to r ia .  There was p e n e t r a t i o n  o f  t h e  hos t  c e l l  w a l l ,  i n v a g i n a t i o n  o f  

host  plasma membrane, and f o rma t i on  o f  an encapsu la t ion  between t h e  hos t  

plasm membrane and t h e  fungal  c e l l  w a l l .  The encapsu la t ion  was e v e n t u a l l y  

complete ly  ensheathed, i .e . ,  t h e  hos t  c e l l  w a l l  was depos i ted  i n  t h e  encapsu- 

l a t i o n .  

The cytop lasm o f  S. reiZiana con ta ined  t h e  usual  complement o f  c e l l u l a r  

o rgane l l es  found i n  o t h e r  euka ryo t i c  c e l l s .  D i f f e rences  between v e g e t a t i v e  

and rep roduc t i ve  mycel i a  were noted. 

ANTHRACNOSE 

Dur ing 1979 t he  I n t e r n a t i o n a l  Sorghum Anthracnose V i ru l ence  Nursery 

(ISAVN) was d i s t r i b u t e d  t o  t h e  f o l l o w i n g  l o c a t i o n s :  Guatemala, Venezuela, 

B r a z i l ,  Indonesia,  N i g e r i a  (Tab le  6 ) .  The ISAVN was a l s o  p l an ted  i n  Col lege 

S ta t i on ,  Texas; Robstown, Texas; Mer id ian,  M i s s i s s i p p i ;  and Experiment, 

Georgia. I n  a d d i t i o n ,  anthracnose eva lua t i ons  were conducted on t h e  IDIN 

and CLAT n u r s e r i e s  i n  B r a z i l  . A  new en t ry ,  SC 748-5, was added t o  t h e  

ISAVN d u r i n g  1979. 

Data ob ta ined  f rom t h e  IDIN grown i n  Sete Lagoas, B r a z i l  i n d i c a t e d  

t h a t  t h e  BZZetotrichwn grminicoZa a t t a c k i n g  sorghum .in t h a t  coun t r y  d i f f e r e d  

f rom t h a t  o f  t h e  Un i t ed  States.  SC 110-14, SC 112-14, SC 170-14, SC 173-12, 

SC 175-14, SC 237-14, SC 599-6-3(9247), SC 599-1 1  E, and TAM 428 a r e  t r a d i t i o n a l l y  

anthracnose r e s i s t a n t  1  ines, b u t  they  were s u s c e p t i b l e  i n  B r a z i l  . BTx378 

and QL3 se l . ,  which a r e  suscep t i b l e  i n  t h e  U.S., had l i t t l e  o r  no anthrac-  

nose i n  B r a z i l .  SC 103-12, SC 326-6, and SC 748-5 showed very  good an th rac-  

nose r e s i s t a n c e  a t  a l l  l o c a t i o n s .  



Tab1 e 6. D i s t r i b u t i o n  o f  1979 I n t e r n a t i o n a l  Sorghum Anthracnose V i ru l ence  
Nurser ies  ( ISAVN) . 

Loca t ion  Number Cooperator 

Argent ina 

B raz i  1, Sete Lagoas 

B r a z i l  , Sete Lagoas 

Guatemala, Cuyuta 

Indonesia, Tiupon 

N ige r i a ,  Za r i a  

Venezuel a, Aragua 

Un i ted  S ta tes  

Experiment, Georgia 

Mer id ian,  M i s s i s s i p p i  

Col lege S ta t i on ,  Texas 

Robstown, Texas 

F. T. Fernandes 

R. S c h a f f e r t  

A. P l a n t  

I. S. Suwelo 

N. V .  Sundaram 

H. A. Mena 

R. R. Duncan 

N.  Zummo 

M.  A. Pastor -Corra l  es 

M. A. Pastor -Corra l  es 

The IDIN, CLAT, and ISAVN were eva lua ted  f o r  anthracnose a t  Experiment, 

Georgia where e x c e l l e n t  anthracnose developed. The most s i g n i f i c a n t  f i n d i n g  

was t h a t  TAM 428, a sorghum l i n e  which was t r a d i t i o n a l l y  r e s i s t a n t  t o  anthrac-  

nose throughout  t h e  c o n t i n e n t a l  Un i ted  S ta tes  was a t tacked  by C. graminicoZa. 

The symptoms developed i n  bo th  t h e  f o l i a g e  and pan i c l e .  Th i s  i n d i c a t e s  t h a t  

t h e r e  a r e  v a r i a t i o n s  i n  t h e  pathogen popu la t i on  a t t a c k i n g  sorghum i n  Georgia 

and a new pathotype o f  c. graminicoZa i s  p resen t .  

The ISAVN da ta  ob ta ined  f rom Samaru, N i g e r i a  was va luab le .  Two 

d i s t i n c t  types o f  anthracnose symptoms were observed. Type 1 cons i s ted  o f  

i s o l a t e d  spots and t ype  2 cons i s ted  o f  patchy spots .  The t r a d i t i o n a l  

r e s i s t a n t  l i n e s ,  Brandes, Rio, SC 599-6(9247), SC 167-14, SC 328, and SC 

748-5 had t h e  type  1 symptoms w h i l e  TAM 428 had t h e  t ype  2 symptoms. 

Prev ious ly  SC 748-5 has been shown t o  be anthracnose r e s i s t a n t  a t  a l l  

1 oca t ions .  



ZONATE LEAF SPOT 

I n v e s t i g a t i o n s  i n t o  t h e  disease,zonate l e a f  spot o f  sorghum, were 

conducted f o r  a second year, bo th  i n  t h e  f i e l d  and i n  t h e  l ab .  F i e l d  

research inc luded t h e  screening o f  var ious sorghum l i n e s  f o r  res i s tance  t o  

t h e  causal pathogen, GZoeocercospora sorghi. Observat ion o f  disease pro- 

gress ion on var ious  l i n e s  throughout t h e  growing season i n d i c a t e d  t h a t  

disease develops more r a p i d l y  on p l a n t  ma te r i a l  and t h e  e f f ec t i veness  o f  

t h e  systemic f u n g i c i d e  benomyl as a chemical c o n t r o l  was conf irmed. Also, 

- ind iv idual  l e s i o n  develop~iient was observed and measured d a i l y .  Laboratory 

research was invo lved w i t h  var ious f a c t o r s  i n f l u e n c i n g  t h e  s u r v i v a l  and 

g e m i n a t i o n  o f  t h e  con id ia  and s c l e r o t i a .  Such f a c t o r s  inc luded t h e  e f f e c t  

o f  temperature and r e l a t i v e  humid i ty  on t h e  s u r v i v a l  o f  t h e  propagules and 

t h e  i n f l u e n c e  o f  d i f f e r e n t  sorghum exudates on t h e  germinat ion o f  con id ia  

and s c l e r o t i a  i n  t h e  s o i l .  

SORGHUM VIRUS PROGRAM 

A t  t h e  I n t e r n a t i o n a l  Sorghum Disease Workshop i n  Hyderabad, I n d i a  i n  

December 1978 the  Sorghum V i rus  Comni t t e e  composed o f  R. W.  To1 er ,  USA; 

D. S. Teaxle, Aus t ra l  i a ;  E. E. Teyssandier, Argent ina; M. Rice1 1 i , Venezuela; 

and S. C.  Dalmacio, P h i l i p p i n e s  developed an i n t e r n a t i o n a l  sorghum v i r u s  

nursery. The nursery i s  composed o f  t e n  l i n e s  t h a t  have vary ing  degrees 

o f  res i s tance  and s u s c e p t i b i l i t y  t o  t h e  sugarcane mosaic v i r u s  group which 

inc ludes  the  Johnsongrass s t r a i n s .  

The inbreds a re  t o  be maintained i n  A u s t r a l i a  by R. G. Henzel l  and i n  

t he  U.S. by Fred M i l  1 er .  The nursery w i l l  be sent  t o  anyone reques t ing  

seed from e i t h e r  A u s t r a l i a  o r  t h e  U.S. I n t e r n a t i o n a l  V i rus  Nurseries were 

sent t o  Argent ina, B r a z i l ,  Colombia, and Venezuela i n  1979 from t h e  U.S. 



A un i f o rm  da ta  c o l l e c t i o n  sheet w i t h  procedures f o r  t a k i n g  notes was developed 

and w i l l  accompany each nursery .  The nursery  i s  composed o f  OKY8, Tx 3197, 

A t l as ,  Rio, Mar t in ,  SA8735, NM31, SC9907, 47539, and QL 11 . The nursery  

approach t o  i d e n t i f y i n g  o f  t h e  v i r u s e s  i s  t o  be backed up by e l ec t rom ic ros -  

copy, serology, and o t h e r  techniques. 

The development o f  an i n t e r n a t i o n a l  nursery  was prompted by t h e  recen t  

occurrence o f  a  v i r u s  o r  s t r a i n  observed i n  Venezuela t h a t  i n f e c t s  and causes 

d isease losses  i n  sorghums t h a t  have to le rance ,  res is tance ,  and immunity 

t o  SCMV-J (MDMV) f rom t h e  U.S. and A u s t r a l i a .  

A t  t h e  p resen t  we a r e  e v a l u a t i n g  t h e  r e a c t i o n  o f  t h e  d i f f e r e n t i a l s  i n  

t h e  nursery  i n  t h e  greenhouse t o  s t r a i n s  A, 6, C, E, and F o f  maize dwarf 

mosaic v i r u s ,  brome mosaic v i r u s ,  and s t r a i n s  A  and H o f  sugarcane mosaic 

v i r u s  . 
I n  1979 a  j o i n t  s tudy o f  i n h e r i t a n c e  o f  r e s i s t a n c e  t o  MDMV u s i n g  

mechanical i n o c u l a t i o n  was conducted w i t h  D r .  D. T. Rosenow a t  Lubbock. 

The i n h e r i t a n c e  o f  maize dwar f  mosaic r e a c t i o n  i n v o l v e d  t h e  f o l l o w i q g  1  i nes  

i n  F1 and F2 combinat ions: 

1 .  M a r t i n  (TBx398) - T o l e r a n t  ( t akes  v i r u s  b u t  i s  n o t  a f f e c t e d  adverse ly )  

2. Redlan (BTx378) - Suscep t ib le  - Shows " red  l e a f "  nec ros i s  under 
cool  temperatures o n l y  

3. Rio d e r i v  (6-SC599 der . )  - Suscep t ib le  - Shows "Rio r e a c t i o n "  
(severe s t u n t i n g  and c h l o r o s i s  ( n o t  r e d  lea f ,  
n o t  dependent on temperature.  Under f i e l d  
cond i t i ons ,  norma l l y  o n l y  a  low percentage of 
p l a n t s  show symptoms) 

4. QL3 - Res i s tan t  - Res i s tan t  t o  i n f e c t i o n ,  bo th  n a t u r a l  and a r t i f i c i a l .  

The f o l  l o w i  ng has been determined t o  da te :  

a. M a r t i n  t o1  erance i s  compl e t e l y  dominant over  Red1 an suscep t i  b i  1  i ty  
w i t h  a  s i n g l e  dominant gene i n d i c a t e d .  

b. R io  s u s c e p t i b i l i t y  i s  dominant over  M a r t i n  t o l e r a n c e  and Redlan 
s u s c e p t i b i l i t y  w i t h  more than  one gene i n d i c a t e d .  

c .  QL3 r e s i s t a n c e  i s  comple te ly  dominant over  a l l  t h ree .  May be a  
s i n g l e  dominant gene. 



DATA SHEET FOR INrERNATIONAL TESTING OF SORGHUM DIFFERENTIAL LINES 

FOX REACTION TO SUGARCANE MOSAIC VIRUS 

Country : Cooperator:  Address : 

Loca l i t y  o f  

Hei h t  above 2--- 
s e a  l e v e l :  

Environment o f  t e s f  : 
Glasshouse 
Growth cab ine t  
F i e ld  
(Tick one) 

T e m ~ e r a t u r e s  during t e s t :  Or in ina l  h o s t  o f  v i r u s :  
Maximum -- Minimum Virus s t r a i n :  

Line 

OKY 8  

Tx3197 

At. 1 as 

Mart i n  

YEF x  SSK 
Wx SA8735 

NM3 1 

sc0097 

47539 

Q L l l  

% I n f e c t i o n  

Type o f  i nocu la t ion :  
Natural  (aphid) 
Manual 
A i r - b l a s t  
(Tick onc) 

P l an t ing  d a t e  : 
Date r e s u l t s  -assessed: 

Symptoms (desc r ibe  and t a k e  c o l o r  photographs) 

Inocula ted  leaves  I Sys t emj .~  symptoms 

Addi t iona l  connents : 



FUSARIUM HEAD BLIGHT 

Fusar i  um head b l  i g h t  (FHB) occur red  on g r a i  n  sorghum grown th roughou t  

Cen t ra l  and Southern Texas i n  1979. Disease surveys determined t h a t  43% 

and 91% of t h e  f i e l d s  i n  C e n t r a l  and Southern Texas had p l a n t s  w i t h  symptoms 

of  FHB. Weight and s i z e  o f  k e r n e l s  f rom FHB p a n i c l e s  were s i g n i f i c a n t l y  

reduced when compared w i t h  k e r n e l s  f r o m  normal -appear ing p a n i c l e s .  Kernel  

we igh ts  were reduced an average o f  12% ( r a n g i n g  f rom 4  t o  22%) i n  Southern 

Texas. FHB d i d  n o t  reduce q u a l i t y  o f  t h e  harves ted  g r a i n .  Based on e s t i m a t e d  

y i e l d  f i g u r e s ,  FHB p robab ly  reduced y i e l d s  i n  Texas by 32 t o  72 thousand MT 

r e s u l t i n g  i n  a  $3.2 t o  $7.1 m i l  1  i o n  l o s s  t o  farmers .  FHB occur rence  appears 

t o  be r e l a t e d  t o  below normal ter r~peratures and above normal r a i n f a l l  d u r i n g  

t h e  p e r i o d  f o l l o w i n g  a n t h e s i s  and, p o s s i b l y ,  t o  above normal temperatures 

and below normal r a i n f a l l  d u r i n g  t h e  March-Apr i l  p e r i o d .  

GRAIN MOLDS 

The v a l u e  o f  a r t i f i c i a l  i n o c u l a t i o n  f o r  i d e n t i f y i n g  g r a i n  mold (GM) 

r e s i s t a n t  l i n e s  was f u r t h e r  s u b s t a n t i a t e d .  SC0719, a  l i n e  r e s i s t a n t  t o  

g r a i n  weather ing,  appeared f a i r l y  s u s c e p t i b l e  t o  GM f u n g i  under a r t i f i c i a l  

and n a t u r a l  c o n d i t i o n s .  Gibberella fujikuroi p e r i t h e c i a  were found on 

molded k e r n e l s  o f  SC0719; t h e  sexual  s tage  o f  Fusariwn moniliforme (FM) 

may be i m p o r t a n t  i n  overseasoning and v a r i a t i o n  o f  t h e  pathogen. 

H i  s t o p a t h o l o g i c a l  s t u d i e s  were i n i t i a t e d  w i t h  Curvularia lunata (CL) 

and FM. Macroscopic o b s e r v a t i o n s  i n d i c a t e d  t h a t  t h e  basal  area of  t h e  

f l o r e t  and k e r n e l  i s  t h e  area o f  c o l o n i z a t i o n  by FM and t h a t  t h e  glumes and 

p e r i c a r p  a r e  t h e  c o l o n i z e d  t i s s u e s  w i t h  CL. M i c r o s c o p i c  o b s e r v a t i o n s  i n d i -  

c a t e  t h a t  t h e  l e m a ,  palea,  and l o d i c u l e s  a r e  t h e  f i r s t  t i s s u e s  e x t e n s i v e l y  

c o l o n i z e d  by FM and CL ( w i t h i n  5 days a f t e r  i n o c u l a t i o n  a t  a n t h e s i s ) .  Fungi 

proceeded t o  c o l o n i z e  t h e  deve lop ing  k e r n e l s .  
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Good progress has been made i n  develop ing agronomica l l y  accep tab le  midge 

res i s tance  " R "  l i n e s  and such germplasm has been re leased.  On 20 " R "  l i n e s  

t e s t e d  i n  r e p l i c a t e d  t r i a l s  a t  four l o c a t i o n s  (37 e n t r i e s  t o t a l )  one -ha l f  

o f  t h e  l i n e s  s u f f e r e d  44% midge damage o r  l e s s  (as l i t t l e  as 25% damage). 

Suscep t ib le  s tandard checks s u f f e r e d  78% midge damage. 

It i s  encouraging t o  see t h e  advancement be ing made i n  t h e  development 

o f  midge r e s i s t a n t  sorghum hybr ids .  Hyb r i d  screening t r i a l s  conducted a t  

f o u r  l o c a t i o n s  i n d i c a t e d  t h a t  r e s i s t a n c e  i s  midge d e n s i t y  dependent. I n  

t e s t s  where midge numbers averaged approx imate ly  5/head/day, hyb r i ds  suffered 

l i t t l e  damage. For example, o f  65 hyb r i ds  screened a t  B e e v i l l e ,  f i v e  hyb r i ds  

su f fe red  l e s s  than 25% damage (some s u f f e r e d  l e s s  than 10% damage) w h i l e  

s u s c e p t i b l e  hyb r i ds  suffered f rom 70-100% damage. Some o f  t h e  l e a s t  damaged 

hybr ids  inc luded :  ATx 2761 x  TAM 2566, ATx 2757 x  TAM 2566, ATx 2753 x  TAM 

2566, ATx 2756 x  TAM 2566, and ATx 2761 x  TX 2374. 

B io l ogy  and Popu la t ion  Dynamics: An understanding o f  t h e  f a c t o r s  i n f l u e n c i n g  

diapause t e r m i n a t i o n  i s  e s s e n t i a l  t o  a c c u r a t e l y  desc r i be  t h e  popu la t i on  

dynamics o f  t h e  sorghum midge. I n  an at tempt  t o  e l u c i d a t e  these f a c t o r s ,  

f i e l d  c o l l e c t e d  d iapausing l a r v a e  were sub jec ted  t o  d i f f e r i n g  combinat ions o f  

temperature, photoper iod and hum id i t y  i n  t h e  l a b o r a t o r y .  It appears t h a t  t h e  

number o f  hours of d a y l i g h t  w i t h i n  each 24 hour p e r i o d  has l i t t l e  o r  no 

e f fec t  on a d u l t  emergence. Temperature, on t h e  o t h e r  hand, has a  profound 

i n f l u e n c e  on t h e  number o f  midge and t h e  number of days r e q u i r e d  f o r  a d u l t  

midge t o  emerge from diapause. A t  optimum temperatures o f  25' t o  30' C, 

a d u l t s  begin t o  emerge i n  as few as 15 days, w h i l e  a  h i ghe r  and lower  

temperature, 30 t o  40 days a r e  needed. Using reg ress ion  ana l ys i s ,  an emer- 

gence t h resho ld  was est imated t o  be 15.3' C .  Exposure t o  h i g h  l e v e l s  of 

mo is tu re  seems t o  be e s s e n t i a l  f o r  t h e  t e r m i n a t i o n  o f  diapause. Th is  mois- 

t u r e  can be i n  t h e  form o f  f r e e  water  o r  as h i g h  r e l a t i v e  humid i t y .  No 



a d u l t s  emerged from sample s p i k e l e t s  n o t  sub jec ted  t o  a  p ro longer  p e r i o d  of 

h i g h  mo i s tu re  c o n d i t i o n s .  

From f i e l d  s tud ies ,  o v e r w i n t e r i n g  sorghum midge began t o  emerge f rom 

s p i k e l e t s  i n  s o i l  on A p r i l  25 which e x a c t l y  co i nc i ded  w i t h  t h e  f i r s t  f l o w e r i n g  

of johnsongrass i n  t h e  area.  The e n t i r e  emergence p e r i o d  l a s t e d  ca. 50 days, 

w i t h  peak emergence on May 15 a f t e r  which numbers g r a d u a l l y  d e c l i n e d  and 

approached zero  about June 11. 

The a c t i v i t y  o f  a d u l t  sorghum midge i n  r e l a t i o n  t o  emergence o f  non- 

d iapaus ing  forms and subsequent o v i  pos i  t i o n  i n  f l o w e r i n g  panic1 es i s  an 

impor tan t  area o f  s tudy  and i s  needed i n  suppor t  o f  hos t  p l a n t  r e s i s t a n c e  

s tud ies ,  p l a n t i n g  dates,  sampl i n g  , and i n s e c t i c i d a l  c o n t r o l  . Several  

f ac to r s  i n f l uence  t h i s  a c t i v i t y ,  i . e . ,  temperature,  humid i t y ,  r a d i a t i o n ,  

e t c .  Data c o l l e c t e d  i n  1979 i n d i c a t e  t h a t  males emerge 1-3 hours b e f o r e  

females. Females mate soon a f t e r  emergence and m ig ra te  t o  f l o w e r i n g  pan i -  

c l e s .  Males remain swarming around t h e  pan i c l es .  Peak o v i p o s i t i o n  occurs  

d u r i n g  mid-day i n  most cases, b u t  t h i s  may be de layed and pro longed on 

coo l ,  ove rcas t  days. On r a i n y  days a d u l t  a c t i v i t y  and emergence u s u a l l y ,  

s i g n i f i c a n t l y  dec l i nes .  

Developmental d u r a t i o n  o f  sorghum midge f rom egg t o  a d u l t  r e q u i r e s  14 

t o  21 days w i t h  most deve lop ing  i n  17 days d u r i n g  t h e  h o t  days o f  summer. 

Dur ing  c o o l e r  per iods,  development i s  slowed and i t  i s  n o t  uncommon f o r  20 

t o  24 days t o  be r e q u i r e d  f o r  eggs t o  hatch and a d u l t s  t o  develop and 

emerge. Temperature a l s o  e f f e c t s  a d u l t  l o n g e v i t y .  Dur ing  h o t  days 50% 

o f  b o t h  males and females con f i ned  i n  p l a s t i c  cages had d i e d  a f t e r  o n l y  

7  hours.  On c o o l e r  days males (50%) 1  i v e d  10 hours w h i l e  females (50%) 

l i v e d  24 hours. I n  most cases i t  appears t h a t  females l i v e  t w i c e  as l o n g  

as males, b u t  seldom more than  one day. Consequently, sorghum i s  a t t acked  

by a  new i n f e s t a t i o n  o f  sorghum midge a d u l t s  each day. 



A t  l e a s t  t h r e e  species of p a r a s i t e s  a t t a c k  sorghum midge. To ta l  

p a r a s i t i s m  increases as t h e  season progresses, b u t  t h e  popu la t i on  dynamics 

of t h e  p a r a s i t e  species d i f f e r  s u b s t a n t i a l l y .  Also, these p a r a s i t e s  s i g n i f -  

i c a n t l y  i n f l uence  midge popu la t i on  dynamics; e s p e c i a l l y  numbers o f  over-  

w i n t e r i n g  midge l a r vae .  

Advanced sorghum midge r e s i s t a n t  germplasm, improved f o r  agronomic 

q u a l i t y  was evaluated d u r i n g  1979. "Sumnary" nu rse r i es  o f  f o u r  t r i a l s  were 

screened a t  a t  l e a s t  t h r e e  l o c a t i o n s .  O f  approx imate ly  200 conver ted e x o t i c  

l i n e s ,  30 were se lec ted  f o r  f i n a l  eva lua t i on .  L ikewise,  nu rse r i es  c o n t a i n i n g  

advanced "B" l i n e  germplasm and " R "  l i n e  germplasm and nu rse r i es  o f  these i n  

h y b r i d  combinat ion were screened. Data i n d i c a t e d  t h a t  good progress i s  be ing  

made i n  t r a n s f e r r i n g  midge r e s i s t a n c e  i n t o  good agronomic paren ta l  l i n e s  and 

hybr ids .  Resistance, however, i s  midge d e n s i t y  dependent. 

Knowledge o f  sorghum midge b i o l o g y  and popu la t i on  dynamics has advanced 

from s tud ies  conducted i n  1979. Midge diapause i s  te rmina ted  by exposure o f  

l a r v a  t o  f a v o r a b l e  temperature and mo i s tu re  as i n d i c a t e d  by b i o c l i m a t i c  

chamber and f i e l d  exper iments.  Adu l t  midge o v i p o s i t i o n  l a g s  behind a d u l t  

emergence f rom i n f e s t e d  pan i c l es  by severa l  hours. Only females m i g r a t e  t o  

f l o w e r i n g  pan ic les  a f t e r  mat ing w i t h  males which remain near  t h e  p a n i c l e  f rom 

which they  emerged. Many f a c t o r s  i n f l u e n c e  a d u l t  midge emergence. Females 

l i v e  t w i c e  as l ong  as males b u t  l o n g e v i t y  f o r  e i t h e r  i s  u s u a l l y  l e s s  than 

one day. Egg t o  a d u l t  developmental t ime  i s  17 days, b u t  t h i s  increases as 

temperature decreases. A t  l e a s t  t h r e e  p a r a s i t e  species a t t a c k  sorghum midge 

and t h i s  g r e a t l y  i n f l uences  midge popu la t i on  dynamics; e s p e c i a l l y  numbers 

o f  ove rw in te r i ng  midge l a r vae .  

Economic t h resho ld  l e v e l s  f o r  f o u r  species o f  p a n i c l e  i n f e s t i n g  bugs 

were r e f i n e d  d u r i n g  1979. A l t e r n a t e  hos t  p l a n t s  o f  these bug species were 

a l s o  i d e n t i f i e d .  



PANICLE INFESTING BUGS 

Damage t o  sorghum seed by f o u r  spec ies o f  bugs was assessed d u r i n g  1978. 

Seed we igh t  and percen t  germina t ion  g e n e r a l l y  decreased as numbers o f  r i c e  

s t i n k  bugs, southern green s t i n k  bugs, l e a f f o o t e d  bugs, and conchuela s t i n k  

bugs pe r  p a n i c l e  increased.  Mean number o f  f eed ing  punctures p e r  seed and 

percent  punctured seed g e n e r a l l y  inc reased  as bug popu la t i ons  increased, 

e s p e c i a l l y  a t  t h e  h i g h e s t  i n f e s t a t i o n  l e v e l .  To some ex ten t ,  we igh t  o f  

damaged seed decreased as t h e  i nc i dence  o f  punctures increased.  Damage t o  

sorghum g r a i n  was l a r g e l y  due t o  d i r e c t  f eed ing  on seed by bugs, b u t  i n d i r e c t  

damage r e s u l t e d  f rom bugs f eed ing  on p a n i c l e  stems and r a c h i s  branches. Bugs 

were more i n j u r i o u s  t o  g r a i n  i n  t h e  m i l k  and s o f t  dough s tages o f  development 

than  t o  g r a i n  i n  t h e  hard dough stage. 

TROPICAL ADAPTATION 

I n  1979, a  30-en t ry  s tandard ized  T r o p i c a l  Adap ta t i on  Y i e l d  Tes t  which 

i nc l uded  bo th  pa ren ta l  l i n e s  and an a r r a y  o f  h y b r i d s  were p l an ted  a t  severa l  

i n t e r n a t i o n a l  and s t a t e s i d e  l o c a t i o n s .  T h i s  a r r a y  o f  m a t e r i a l s  was se lec ted  

t o  cover  t h e  range o f  i t ems known t o  have e i t h e r  s p e c i f i c  o r  w ide adap ta t ion ,  

as w e l l  as a  broad base o f  base me tabo l i c  temperature d i f f e r e n c e s .  BTx3197, 

BTx378, and RTx7000 have h i g h  base temperatures and a r e  descr ibed  as more 

tempera te ly  adapted whereas BTx623, RTx430 and RTAM428 have s u b s t a n t i a l l y  

lower  base temperatures and a r e  adapted more t o  t r o p i c a l  areas produc ing 

sorhgum. As p r e v i o u s l y  descr ibed,  t h e  t r o p i c a l  l y  adapted (TA) sorghums a r e  

those pho toper iod  i n s e n s i t i v e  t ypes  which have t h e  c a p a c i t y  t o  produce a 

h i g h  and s t a b l e  y i e l d  i n  shor t -day and h i gh  n i g h t t i m e  temperature areas. 

T rop i ca l  l y  adapted m a t e r i a l s  have performed ex t reme ly  we1 1 i n  Mexico, 

Guatemala, E l  Salvador,  B r a z i l ,  Tanzania, E th i op ia ,  Sudan, and N i g e r i a .  I n  



1978-79 ATx623 hyb r i ds  w i t h  RTx430, SC0326-6, 74CS5388, and ADN55 were ve ry  

h i g h  y i e l d i n g .  These hyb r i ds  were a l l  wh i t e  o r  cream co lo red  and should be 

useful  f o r  human food. I n  Mexico, t h e  t w i n  seeded TA hyb r i ds  under d r y l and  

c o n d i t i o n s  performed most d e s i r a b l y .  The hyb r i ds  A1399 x  SC3541 and ATx623 x  

SC0326-6 have shown ve ry  broad ranges o f  f o l i a r  d isease r e s i s t a n c e  i n  a d d i t i o n  

t o  t h e  h i g h  y i e l d  and wide adapta t ion .  

Fu r the r  l a b o r a t o r y  da ta  have been c o l l e c t e d  which demonstrates t h a t  t h e  

v a r i a t i o n s  i n  base temperature a r e  h e r i t a b l e .  When two d i v e r s e  l i n e s  were 

2  crossed ( 4 . 6 ' ~  x 11 .5 '~ )  t h e  F  segrega t ion  i n d i c a t e d  a  near normal cu rve  

rang ing  f rom 5 . 3 ' ~  t o  1 4 . 8 ' ~  base temperatures. These observa t ions  were 

based on 183 observa t ions .  

I t  was determined f rom phenolog ica l  development s tud ies  t h a t  t h e  t r o p i -  

c a l l y  adapted m a t e r i a l s  spend p r o p o r t i o n a l l y  more o f  t h e i r  growth t ime  i n  

CS1 and t h i s  i s  r e f l e c t e d  i n  h i ghe r  l e a f  numbers and s u b s t a n t i a l l y  h i ghe r  

l e a f  areas. Th is  advantage i n  l e a f  area g i ves  t h e  TA p l a n t s  t h e  a b i l i t y  t o  

produce h ighe r  y i e l d s  i n  areas o f  h i g h  n ight - temperature,  as t hey  do n o t  

become source l i m i t e d  b u t  r a t h e r  have s u f f i c i e n t  l e a f  area t o  supp ly  b o t h  

t h e  p l a n t s  r e s p i r a t o r y  requi rements and fill t h e  g r a i n  as we1 1. 



INTERNATIONAL TROPICAL ADAPTATION TEST (TAT) - 1979 

Texas  A g r i c u l t u r a l  Exper iment  S t a t i o n  
( I n  C o o p e r a t i o n  w i t h  USAID - ta -c-1384)  

C o l l e g e  S t a t i o n ,  Texas  

E n t r y  
No. 

BTx3 197 
BTx378 
RTx7000 
BTx623 2/  
RTx430 
RTAM.128 
RSG 10  
ATx378 x RTx7000 
ATx399 x RTr:430 
ATx378 x RTx430 
ATx623 x RTu430 
ATxG23 x RTx7000 
ATx622 x RTAM428 
ATx622 x RTx2536 
ATxG23 x SC0326-Ci 
ATx623 x 74CS5388 
ATx623 x SC0599-llE 
A'iZt622 x 7 6 ~ ~ 3 8 8 -  
ATx622 x 76CS500 
ATx622 x 76CS478 
ATx623 x 76CS490 
ATx622 x 76CS510 
ATx622 x ADN55 
ATx622 x 7GCS5274 
ATx622 x 72T123-1 
ATx623 x 76CS4409 
A1399 x CS3541 
A2399 x 77CS1 
A1399 x 77CS3 

P a r e n t  
0 r 

Hybr id  

P 
P 
P 
P 
P 
P 
H 
H 
H 
H 
H 
H 
H 
It 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

Year :  

Loca t  i o n  : 

P l o t  ~ u m b e  rfl' 
V a r i e t y  Name, Seed R e p l i c a t j  on  

Hybrid,  P e d i g r e e  Sou rce  I  I 1  1 1 1  

Combine K a f i r - 6 0  
Red1 an  
Cap rock  
(BTx3197 x I S 1 2 6 6 1 ) s e l .  
(Tx2536 x IS12661)  s e l .  
BC of IS12610 
~ ~ h 3 1 9 7  x RTx7078 

is (Tx2536) 
is BC o f  IS3758 
is ( ~ & 0 5 9 9 - ~  x SCO110-2)se l .  
is BC o f  IS17459 ( R i o )  
is ( ~ 2 2 5 3 6  x IS12661)  s e l  

(Tx414 x SC0120-6)-3-2-2-1-1 
(Tx414 x SC0108- )-15-1-2-1-1 
(Tx414 x.SC0108- )-15-2-3-6-1-R 
(Tx414 x SC0120-6)-3-2-2-1-3 
(SC0120-6 x Tx7000) s e l  
Twin Seed ,  dominant  
Twin Seed ,  dominant  
Twin S e e d ,  dominant  

TE/79 
Warn 
WAC 
Cros /  7 9  
78CS928 
78CS923 
78CS857 

1099' 
1018 
893  
1026 
1637 
1610 
1631 

77T5046 
78CS1700 

996 
866  
96 1 

iZ > " -  s o ?  
104 s i b  309 
106 212 327 
117 205 326 
114 201 308 
127  221 325 
125  207 318 
109  220 307 
112 209 311 
128 224 316 
126 217 323  
1 2 1  223 313 
102 204 310  
107 227 305  
110 202 3 2 0 .  
105 206 312 
122 213 306 
103 229 321  
108  215 319  - 
118  230 317 
115  203 3 0 3  
1 1 9  208 302 
1 2 3  211 329  
129  226 324 
130 216 315  
124 219 330  
101  222 304 
1 1 3  228 322 
116 214 328  

3 Q A4R x RTx4303, H 111 223 314 
3 1 Local - 131 232 331  
3 2 -- h c a l  2 I 122 231 332 

* *  8 grams s e e d  p e r  e n v e l o p e  (250-300 s e e d  f o r  2 s h o r t  (10-15 f e e t )  o r  1 l o n g  (20-30 f e e t ) )  row. Seed  is t r e a t e d  
w l t h  Captnn and  Chlo rdane .  

1 /  T h i s  t e s t  c o n t a i n s  s e v e r a l  h y b r i d s  ( a n d  some p a r e n t a l  l i n e s )  w i t h  good " t r o p i c a l  a d a p t a t i o n " .  -- 
2/ F c ~ n a l e  pcdigrc!es o f  ATx622, ATx623 and A1399 is BTx3197 x SC0170-6(IS12661) , ATx399 is Wheat land,  A4R is 

A(BTx406 x Rio). 

3 /  P l e a s e  add l o c a l  v a r i e t i e s  o r  h y b r i d s  ~ u t a n i n g f u l  t o  t h e  test. Two h y b r i d s  w i t h  50  grams e a c h  (ATx399 x FtTx430. - 
and ATx378 x RTx430) a r e  e n c l o s e d  f o r  u s e  a s  b o r d e r  rows o r  f o r  u s e  i n  t h e  tw11 open e n t r i e s  i f  you have  no l o c a l  
e n t r i e s .  

4 /  T e s t  s h o u l d  he p ln j l t cd  u s in r ;  t h e s e  numbers a s  p l o t  numbers.  - 
5/  P l e a s e  t a k c  ;c ) l lowlng d a t a  i f  p o s s i b l e :  - 

a .  d a t e  ( d a y s )  t o  f l ower  6 .  d i s e a s e  r a t j n g s  on any d i s e a s e s  i n  t es t  
b. p l a n t  h e l g h t  ( a n d  h c a d  e x s e r t l o n )  ( s e e  r a t i n g  scheme)  
c .  number of hal-vcistt,d heads h .  i n s e c t  dunage  r a t i n g s  i f  o c c u r  
d .  t h r a s h e d  g r a i n  w e l g h t  i . g r a i n  w e a t h e r i n g  r a t i n g s  
e .  100 k e r n e l  uc.ight j. any  o t h e r  n i ~ t e s  s u c h  a s  b i r d  damage,  s t a n d  %, e t c  
f .  o v e r a l l  d e s i r a b i l i  ;y  r a t i n g  ( b a s e d  on y i e l d  

and o v e r a l l  a d a p t a t i o n )  

6/  We normnl ly  hand hawres t  h e a d s  from p o r t i o n s  o f  e a c h  p l o t  ( a s  l i t t l e  as  6 f e e t ,  6 i n c h e s ( o f  4 0  i n .  row) - 
= 1/2000 of an a c r e )  

BEST AVAILABLE COPY 



Table 7. 1979 l o c a t i o n s  o f  TAES hyb r i ds  and l i n e s  f o r  y i e l d ,  adap ta t i on  
and growth and development eva lua t i ons  ( i nc l udes  I n t e r n a t i o n a l  
T rop i ca l  Adaptat ion T r i a l  s, y i e l d  observat ions,  and v a r i e t y  
eva lua t i on ) .  

Loca t ion  
No. No. 

t r i a l s  e n t r i e s  Cooperator 

B raz i  1 1 

Col ombia 1 

E ~ Y  p t  3 
E l  Salvador 1 

Guatenlal a 1 

Indonesia 1 

N i g e r i a  1 

N i g e r i a  1 

Peru 2 

Soma1 i a 1 

South A f r i c a  2 

Mexico 

Celaya, Guanajuato 1 

Cul iacan, S ina l  oa 1 

La Barca, J a l i s c o  1 

Rio Bravo, Tampico 1 

Tampi co, Tarr~pi co 1 

Zacatepec, Morales 1 

Un i ted  S ta tes  

Texas: Col lege S t a t i o n  1 

Corpus C h r i s t i  1 

Dal 1 as 1 

Lubbock 1 

Lubbock 1 

T h r a l l  1 

Wesl aco 1 

Nebraska: L i n c o l n  1 

R .  S c h a f f e r t  

A. Grobman, CIAT 

S. I. Salama 

R. C la ra  

A. P l a n t  

I. S. Suwelo 

H. Van Arke l  

N. V .  Sundaram 

M. A. Neciosup 

M. A. Dukseyeh 

H. M. M u l l e r  

G. Vega 

c /o  G. Vega 

S. Medina 

H. Wi l l i ams 

L. So t t e ro  

A. A v i l a  

F. R. M i l l e r  

L. Reyes 

B. Simpson 

D. T. Rosenow 

D. T. Rosenow 

F. R. M i l l e r  

R. Creelman 

J. E a s t i n  



POPULATIONS 

Popu la t i on  development i n  1979 i n v o l v e d  t h e  f o l l o w i n g  popu la t i ons  : 

1. TP15RB - broad base convers ion - re leased  

2. TP17R - ye1 low endosperm - t h i r d  random mat ing  

3. TP18RB1 - low smut (head) - second raddom mat ing  - s e l e c t  Slls f o r  

head smut e v a l u a t i o n  i n  1980 

4. TP20RB - weather ing  r e s i s t a n t  - f i r s t  random mat ing  f o l  l ow ing  

s e l e c t i o n  of h a l f - s i b s  f o r  wea ther ing  r e s i s t a n c e  f rom 1978 

random mat ing  

5 .  TP21RB - food  t ype  ( w h i t e  o r  c o l o r l e s s  p e r i c a r p )  - second random 

mat ing  f o l l o w i n g  s e l e c t i o n  o f  Slls f o r  weather ing r e s i s t a n c e  

and non-s t a i n e d  g r a i n  from Lubbock, 1978 p l a n t i n g  o f  TP21 RB02. 

6. TP22RB - l e a f  disease r e s i s t a n t  - f o u r t h  random mat ing - s e l e c t  Slls 

f o r  e v a l u a t i o n  i n  1980 

H a l f - s i b s  f rom t h e  low smut popu la t ion ,  TP18RB, were i n o c u l a t e d  w i t h  head 

smut t o  beg in  a  s e l e c t i o n  scheme based on h a l f - s i b  eva lua t i on .  Remnant seed 

f rom r e s i s t a n t  h a l f - s i b s  were b u l  ked f o r  random mat ing  i n  Puer to  Rico d u r i n g  

t h e  w i n t e r ,  1979-80. 

A  new popu la t ion ,  TP230, a  B - l i n e  p o p u l a t i o n  w i t h  midge r e s i s t a n c e  was 

formed and s e n t  t o  Puer to  R ico  f o r  i t s  f i r s t  random mat ing  d u r i n g  t h e  coming 

w i n t e r  o f  1979-80. 

Another new popu la t i on ,  TP24R, w i t h  w h i t e  o r  c o ~ o r l e s s  seed and o n l y  t an  

p l a n t s ,  was developed by b u l k i n g  seed o f  va r ious  l i n e s  and b reed ing  s e l e c t i o n s .  

I t  w i l l  be random mated i n  Puer to  R i c o  d u r i n g  t he  w i n t e r  o f  1979-80. 



Summary o f  r e l e a s e s  d u r i n g  
AID C o n t r a c t s  ta-c-1092 and ta-c-1384 

L i n e s  and Germplasm S tocks  

TAM 428* 
Tx 430 
Tx 431** 
Tx 622 
Tx 623 
Tx 624 
TAM 2566* 
TAM 2567* 
TAM 2568* 
120 conver ted  l i n e s *  
TAM 2574-TAM 271 3  
TX 2714-TX 2733 
TX 2734-Tx 2748 
TX 2749-TX 2752 
Tx 2753 
TX 2754-Tx 2761 
Tx 2762-Tx 2781 
ISR-1 

Germplasm B u l  ks 

TAM Bk-43* 
TAM B  k-44* 
TAM B  k-45* 
TAM B  k-46* 
TAM B  k-47* 
TAM B  k-48* 
TAM B  k-49 
TAM Bk-50 
TAf.1 B  k-51 
TAM Bk-52 

P o p u l a t i o n s  

TPlR 
TP8R 
TPl 1  
TP15RB** 
PR2BR 

Disease r e s i s t a n t  p o l  1  i n a t o r  1  i n e  - t r o p i c a l  l y  adapted 
Disease r e s i s t a n t  p o l l i n a t o r  l i n e  - t r o p i c a l l y  adapted 
Twi n-seeded p o l  1  i na t o r  1  i ne 
Disease r e s i s t a n t  A  & B  l i n e  - t r o p i c a l l y  adapted 
Disease r e s i s t a n t  A  & B  l i n e  - t r o p i c a l l y  adapted 
Disease r e s i s t a n t  A  & B  l i n e  - t r o p i c a l l y  adapted 
Midge r e s i s t a n t  l i n e  
Greenbug r e s i s t a n t  y e l l o w  endosperm p o l l i n a t o r  
Greenbug r e s i s t a n t  y e l l o w  endosperm p o l l i n a t o r  
A1 so temperate  and t r o p i c a l  b u l  ks  
Gai nes-Karper n u r s e r y  b r e e d i n g  s t o c k  1  i nes 
Disease r e s i s t a n t  ze razera  d e r i v a t i v e  r e s t o r e r  l i n e s  
Greenbug r e s i s t a n t  r e s t o r e r  l i n e s  
Greenbug r e s i s t a n t  A  & B  l i n e s  
New c y t o p l a s m i c - g e n i c  s t e r i l e  A  & B  1  i n e s  (A2 c y t o p l a s m )  
Midge r e s i s t a n t  A  & B  l i n e s  
Midge r e s i s t a n t  l i n e s  
Midge r e s i s t a n t  R l i n e  ( c o o p e r a t i v e  w i t h  B r a z i l )  

Greenbug r e s i s t a n t  B - l i n e  b u l k  
Greenbug r e s i s t a n t  B - l i n e  b u l k  
Downy m i ldew r e s i s t a n t  y e l l o w  endosperm ze razera  b u l k  
Downy mi ldew r e s i s t a n t  y e l l o w  endospern ze razera  b u l k  
Downy mi ldew r e s i s t a n t  y e l l o w  endosperm ze razera  b u l k  
Downy mi ldew r e s i s t a n t  y e l l o w  endosperm zerazera b u l k  
Downy mi ldew r e s i s t a n t  sudangrass germplasm b u l k  
Downy mi ldew r e s i s t a n t  f o r a g e  germplasm b u l k  
Maize d w a r f  mosaic v i r u s  r e s i s t a n t  germplasm B - l i n e  b u l k  
Maize d w a r f  mosaic v i r u s  r e s i s t a n t  germplasm R - l i n e  b u l k  

Greenbug r e s i s t a n t  
Midge r e s i s t a n t  
Twin-seeded p o p u l a t i o n  
Broad base, c o n v e r s i o n  l i n e s  
Day l e n g t h  i n s e n s i t i v e ,  ms3 ( c o o p e r a t i v e  w i t h  SEA, AR, 

MITA, & UPR) 
Day l e n g t h  i n s e n s i t i v e ,  ms7 ( c o o p e r a t i v e  w i t h  SEA, AR, 

MITA, & UPR) 
Downy lni ldew r e s i s t a n t  sudangrass ger~nplasni  ( c o o p e r a t i v e  

Kansas, Texas, and MITA - P u e r t o  R i c o )  

* Developed p r i o r  t o  b e g i n n i n g  o f  AID c o n t r a c t ,  b u t  o f f i c i a l l y  r e l e a s e d  a f t e r  
c o n t r a c t  s t a r t e d .  

** Released i n  1979. 



INTERNATIONAL SHORT COURSE ON BREED1 NG 

PLANTS FOR RESISTANCE TO PESTS 

A s h o r t  course on breeding p l a n t s  f o r  r e s i s t a n c e  t o  pes ts  was conducted 

from J u l y  23 t o  August 12, 1979 f o r  p l a n t  p r o t e c t i o n  s p e c i a l i s t s  and p l a n t  

breeders f rom develop ing coun t r i es .  The s h o r t  course was conducted under 

t h e  j o i n t  sponsorship o f  Texas A&M U n i v e r s i t y  and t h e  U n i v e r s i t y  o f  C a l i f o r -  

n ia /AID Pest Management P ro jec t .  Drs. G. L. Teetes and R. A. F reder iksen  

served on t h e  Planning and Implementat ion Comnit tee a long w i t h  D r .  G. A. 

N i l e s  and M. K. H a r r i s  (chairman).  

The f i r s t  phase o f  t h e  s h o r t  course ( 2  wek.ks i n  Texas, J u l y  23 t o  

August 3 )  i nc l uded  l ec tu res ,  l a b o r a t o r y  exerc ises,  and f i e l d  demonstrat ions 

of t h e  p r i n c i p l e s  and techniques f o r  breeding co t t on ,  sorghum, r i c e ,  corn,  

peanuts, f o rage  grasses, and c e r t a i n  g r a i  n  1  egumes r e s i s t a n t  t o  a r th ropod 

and d isease pests.  The second phase o f  t h e  s h o r t  course i nc l uded  p a r t i c i p a -  

t i o n  i n  t h e  I X  I n t e r n a t i o n a l  Congress o f  P l a n t  P ro tec t i on ,  Washington, D.C. 

(August 5-12). 

I n s t r u c t i o n  was by p ro fess iona l  p l a n t  p r o t e c t i o n  s p e c i a l i s t s  and c rop  

breeders w i t h  overseas exper ience and f a m i l i a r i t y  w i t h  a g r i c u l t u r a l  c o n d i t i o n s  

i n  develop ing coun t r i es .  Sub jec t  m a t t e r  f o r  t h e  workshop i nc l uded  l e c t u r e s  

on p r i n c i p l e s  o f  hos t  p l a n t  r e s i s t a n c e  t o  pests,  t h e  i n t e g r a t e d  approach t o  

pes t  management and c rop  product ion,  economics o f  pes t  management, and a p p l i -  

c a t i o n  o f  p l a n t  gene t i cs  t o  breeding f o r  p l a n t  r es i s tance .  P r a c t i c a l  

exerc ises  demonstrated techniques f o r  breeding and e v a l u a t i n g  p l a n t s  f o r  

pest  r es i s tance .  F i e l d  t r i p s  were made t o  show how i n s e c t  and d isease 

r e s i s t a n t  v a r i e t i e s  o f  c o t t o n  and sorghum n ~ u s t  be managed on comnerical  

farms t o  produce niax-imum p r o f i t s .  

A proceedings o f  t h e  s h o r t  course l e c t u r e s  w i l l  be publ ished.  



SORGHUM WORKSHOP 

On June 25-26, 1979 a sorghum workshop was h e l d  a t  t h e  Texas A&M 

Research and Extens ion Center a t  Corpus C h r i s t i .  The workshop p rov ided  

v i s i t i n g  sorghum research  s c i e n t i s t s  and o the rs  r ep resen t i ng  comnercial  

companies and p u b l i c  i n s t i t u t i o n s  f rom t h e  U.S. and Mexico w i t h  an overv iew 

o f  sorghum research be ing  conducted by Texas A&M U n i v e r s i t y  w i t h  spec ia l  

emphasis on t h e  Coastal  Bend reg ion .  

The workshop was i n i t i a t e d  June 25 a t  t h e  sorghum nursery  s i t e  near  

B e r c l a i r ,  Texas where workshop p a r t i c i p a n t s  heard Drs. R.  A. Freder iksen,  

F. R.  M i l l e r ,  J .  W. Johnson, and G. N. Odvody d iscuss  t h e  va r i ous  research  

p r o j e c t s  con ta ined  w i t h i n  t h e  Coastal  Bend sorghum nu rse r i es .  A t o u r  o f  

t h e  B e r c l a i r  and Beevi 11 e, Texas sorghum n u r s e r i e s  f o l  lowed w i t h  spec ia l  

a t t e n t i o n  t o  t h e  i n s e c t  and d isease r e a c t i o n s .  

On t h e  evening o f  June 25 a t e c h n i c a l  papers sess ion  was h e l d  a t  t h e  

Research Center i n  Corpus C h r i s t i .  S t a f f  and graduate s tuden ts  f rom Texas 

A&M d iscussed r e s u l t s  o f  t h e i r  research  on sorghum phys io logy,  breeding, 

diseases, and i n s e c t s .  

Workshop p a r t i c i p a n t s  t ou red  t he  sorghum d isease  nu rse ry  a t  t h e  Per ry  

Foundation, Robstown, Texas on June 26. The nu rse ry  i nc l uded  d isease 

research on anthracnose, zonate l e a f  spo t  and o t h e r  f o l i a r  diseases, h o s t  

r es i s t ance ,  c u l t u r a l  and chemical c o n t r o l  o f  sorghum downy mildew, and g r a i n  

mold a n d g r a i n  weather ing research.  P a r t i c i p a n t s  r e tu rned  t o  t h e  Corpus 

C h r i s t i  Research Center and t ou red  t h e  Corpus C h r i s t i  sorghum nursery .  

On t h e  a f t e rnoon  o f  June 26 t h e  workshop concluded w i t h  a  panel discus- 

s i on  e n t i t l e d  "Environmental  Adap ta t ion  i n  sorghum. Sources: Parameters? 

L i m i t s ? "  Dr. H. E. Joham, Head o f  t h e  Department o f  P l a n t  Sciences, Texas 

A&M U n i v e r s i t y ,  ac ted  as moderator.  I n i t i a l  p resen ta t i ons  were made by 



panel members Dr.  F. R. M i l l e r ,  sorghum breeder, Texas A&M U n i v e r s i t y ;  Dr.  

R. A .  Creelman, sorghum phys io l og i  s t ,  Texas A&M U n i v e r s i t y ;  Dr. J e r r y  Eas t in ,  

sorghum p h y s i o l o g i s t ,  U n i v e r s i t y  o f  Nebraska; and D r .  Gene Dal ton,  Sorghum 

Research D i r e c t o r ,  P ioneer  Hi -Bred I n t e r n a t i o n a l ,  P l a i  nview, Texas. A f t e r  

t h e  i n i t i a l  p resen ta t ions  an open d i scuss ion  was h e l d  amongst panel members 

and a l l  workshop p a r t i c i p a n t s .  P o r t i o n s  o f  t h e  sorghum workshop were at tended 

by Dr .  Per ry  Adkisson, V ice P res iden t  f o r  A g r i c u l t u r e  and Renewable Resources, 

Texas A&M Uni vers  i t y  . 



". . .we f i n d  sorghum germplasm f rom Texas ve ry  u s e f u l  i n  
our  breeding program. Breeding m a t e r i a l s  which have done 
w e l l  and a r e  be ing w i d e l y  used i n  ou r  breeding program a r e  
t h e  A&B l i n e s  o f  Tx 622, 623, 624 and r e c e n t l y  TS 7701. 
The R l i n e  Tx430 con t inues  t o  l ook  ve ry  promis ing under 
ou r  c o n d i t i o n s .  I f e e l  c o n t i n u i n g  germplasm exchange and 
r e c i p r o c a l  v i s i t s  o f  s t a f f  between our  two programs cou ld  
con t inue  t o  be mu tua l l y  advantageous." 

f rom a l e t t e r  w r i t t e n  by 
Brhane Gebrekidan t o  F. R. M i l l e r  
on June 12, 1979. 



PERSOIVS REQUESTING AND RECEIVING SEED OF DISEASE AND INSECT 

RESISTANT SORGHUM LINES OR GERMPLASM I N  1979 

INTERNATIONAL: 

A r g e n t i n a  : Arna lda,  D. E. Mexico:  Aranza, E. 
L l o b e t ,  F. Camplis, J. V .  
Mustap ic ,  A. H. Gui ragoss ian,  V.  
Pacagnin i ,  H. J. Sant iago,  Median D. 

A u s t r a l  i a  : Hare, B. W. N i g e r i a :  Sundaram, N. V .  
H e n z e l l ,  R .  G. 

Peru : Neciosup, M. 
Bangladesh : Auch, D. 

P h i l i p p i n e s :  Dalmacio, S. C .  
B r a z i  1 : Bor.gonovi , R.  

Fonseca, J. N. L. Senegal : Chantereau , J . 
Giacomin i  , F. Gahukar, R. T. 
Rosset to,  C.  J. 
S c h a f f e r t ,  R. South A f r i c a : M u l l e r ,  H .  M. 

Canada : Major ,  David J. Tanzania:  Mukura, S. Z .  

E ~ Y  p t  : Salama, S. I. T h a i l a n d :  Samphantharak, K. 

E l  Sa lvador :  Andrews, K. L .  
C lara ,  R .  

Upper Vol t a  : Bonz i  , S. N. 

Uruguay: A r t o l a ,  A. P. 
E t h i o p i a :  Gebrekidan, B. 

France : Cogat, M. 
Kaan, F. 

Honduras : Pea i rs ,  F. B. 

I n d i a :  House, L. R. 
Jo twani ,  M. G. 
Mehra, K. L .  
Narasimhamurty, K. 
Nath, Bho la  
Prasada, M. N. 
Rao, K. E. P. 

Indones ia  : Suwelo, I .  S. 

Japan : Hoshino, T. 

Kenya : Dabrowski, Z. T. 
P i n t o ,  F. 

Korea : Kim, S. K. 

Venezuela: De Cordova, 0 .  R. 
R i c c e l l i ,  M. 
Romero, F. T. 

Ma1 awi : Beck, B. D. A. 
Manda, R. B. 



U.S. PRIVATE BREEDERS: 

ACCO Seed Kramer, N. W .  
Asgrow Seed Co. Wilson, J .  M. 
B a t t e l  l e  Kidd, G. 
C a r g i l l ,  S. A. Barber ia ,  C. 
Co f fey  Seed Co. Coffey,  L. C. 
Cokers Ped. Seed Co. McDonald, Lynn 
Con1 ee Seed Co. Lacy, M. D. 
Crosbyton Seed Co. Boardman, N. R. 
DeKalb AgResearch, I nc .  Lambright,  L., Maunder, A. B. 
Funk Seed I n t e r n a t i o n a l  Rogers, Rod 
Gold K i s t  I nc .  G l  ueck, James 
Growers Seed Assoc. Nelson, Mike 
Harp001 Seed Co. Dean, L .  
NC+ Hybr ids  Foster ,  J .  H. 
Nor th rup  King Co. S i  dwe l l  , Raymond 
PAG Berry ,  C .  D. 
Pioneer H i  -Bred I n t  . Kidd, H. L., Faber, Joe 
Ring Around Seed Elswor th ,  R. L. 
Tay l  or-Evans Seed A1 1 i son, James 
Texas Triumph Seed Co. Koepp, Noble 
WAC Seed Co. Ramey, Payton 
Weather Master Seeds Greenley, K. L. 
R. C .  Young Seed Co. Arnold,  Ke i th ,  Melton, H. L .  
7700, I nc .  Longor ia ,  J. 

U.S. PUBLIC BREEDERS: 

U n i v e r s i t y  o f  C a l i f o r n i a  
U n i v e r s i t y  o f  Georgia 
Iowa S t a t e  U n i v e r s i t y  
Kansas S t a t e  U n i v e r s i t y  
M i s s i s s i p p i  S t a t e  U n i v e r s i t y  
U n i v e r s i t y  o f  Nebraska 
Oklahoma S t a t e  U n i v e r s i t y  
Purdue U n i v e r s i t y  
Texas A&M U n i v e r s i t y  
Texas Tech U n i v e r s i t y  
USDA, SEA-AR, New Orleans, LA 
USDA, SEA-AR, Co l lege  Stn.  TX 
USDA, SEA-AR, F l o r i d a  
Ar izona 
Arkansas 
Cal i f o r n i  a 
Colorado 
Georgi a 
Kansas 
Nebraska 
Texas 

Worker, G. F. 
Duncan, R. R. 
A t k i ns ,  R .  E. 
C l a f l i n ,  L., Mize, T. K i s s e l ,  D. 
Gour l  ey , Lynn 
Ross, B i l l  
Weibel, D. E. 
A x t e l l ,  John 
Hossner, Mustain,  V i e to r ,  S u l l i v a n  
Rao, Are1 1 i ; Clegg, Max 
Neucere, Joe 
Bashaw, E. C.; Craig,  J .  
Chourey , P. S. 
Dobrenz, A. 
York, J.  
Worker, G. 
Hinze, Greg 
Duncan, R .  
Hackerot t ,  H. 
Clark ,  R. B.; Eas t in ,  J .  
Reyes, Lucas 



PERSONS REQUESTING AND RECEIVING SEED OF TAM Bk-51 and TAM Bk-52 

U.S. PRIVATE BREEDERS 

ACCO Seed Company 

Asgrow Seed Company 

Conlee Seed Company 

Cof fey  Seed Company 

Coker I s  Pedigreed Seed 

Con t i nen ta l  G ra i n  Company 

Crosbyton Seed Company 

DeKaql b AgResearch 

DeKal b AgResearch 

Funk Seeds I n t e r n a t i o n a l  

Gold K i s t  

Growers Seed Assoc ia t i on  

Harp001 Seed Company 

Hoegemeyer Hybr ids  

Land O'Lakes 

NC+ Hybr ids  

Nor thrup,  King & Co. 

Nor thrup,  King & Co. 

P-A-G Seeds 

P a c i f i c  O i  1 seeds 

Pioneer  Hi-Bred I n t e r n a t i o n a l  

Ring Around Research 

Taylor-Evans Seed Company 

Texas Triumph Seed Company 

WAC Seed Corr~pany 

George Warner Seed Company 

R. C. Young Seed & G ra in  

P la inv iew,  Texas 

P la inv iew,  Texas 

Waco, Texas 

P la inv iew,  Texas 

Lubbock, Texas 

Chicago, I l l i n o i  

Crosbyton, Texas 

G l e n v i l ,  Nebraska 

Lubbock, Texas 

Lubbock, Texas 

Ashburn, Georgia 

Lubbock, Texas 

Denton, Texas 

Hooper, Nebraska 

Webster C i t y ,  Iowa 

Hast ings,  Nebraska 

Eden P r a i r i e ,  Minnesota 

New Deal, Texas 

Lubbock, Texas 

Woodland, Cal i f o r n i a  

P la inv iew,  Texas 

P l  a i  n v i  ew , Texas 

T u l i a ,  Texas 

R a l l s ,  Texas 

Hereford,  Texas 

Hereford,  Texas 

Lubbock, Texas 

U.S. PUBLIC BREEDERS 

U n i v e r s i t y  o f  Nebraska W. M. Ross 

INTERNATIONAL BREEDERS 

P a c i f i c  Seeds 

SARH INIA CIAN 

A u s t r a l  i a  

Mex i co 
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PERSONS REQUESTING AND RECEIVING SEED OF TP 15RB 

U.S. PRIVATE BREEDERS 

C o n t i n e n t a l  G r a i n  Company 

Hoegemeyer H y b r i d s  

Land O'Lakes 

NC+ H y b r i d s  

P-A-G Seeds 

Tay lor -Evans Seed Company 

Texas Tr iumph Seed Company 

WAC Seed Company 

R. C.  Young Seed & G r a i n  

Chicago, I l l i n o i s  

Hooper, Nebraska 

Webster City, Iowa 

Has t ings ,  Nebraska 

Lubbock, Texas 

T u l i a ,  Texas 

R a l l s ,  Texas 

Here fo rd ,  Texas 

Lubbock, Texas 



INTERNATIONAL VISITORS 

t o  t h e  

Texas A g r i c u l t u r a l  Experiment S t a t i o n  and I t s  Personnel 

NORTH AMERICA EUROPE 

Mexico: 

Chaudhary, Hans R. 
Garza, Jose 
Ramos, Gui 1 1 ermo Feder i  co 

Guatemala: 

P lan t ,  A l b e r t  N. 

Cuba : 

Castro,  L u i d  Lago 

SOUTH AMERICA 

Argent ina:  

Casagrande, Miguel  
Mendez, Feder ico 
Scantamburl o, Jose L. 
Sche id l ,  Gu i l l e rmo H.  

B raz i  1 : 

Borgonovi, Fenato An ton io  
Fernandez, Nelson Gimenes 
G i  acomi n i  , Fred01 i n o  
S c h a f f e r t ,  Robert  

Venezuel a: 

Ca labr ia ,  Jose Miguel  
G i  r a l  , He1 i o Campos 
Moros, A t i l i o  A. H. 
Suarez , Anton i  o 
Taborda , Fel i x 

England: 

McNeil,  D. G. 

France: 

Kaan , Francoi  s 

ASIA 

China: 

Bo t ian ,  L i  
J i u s i ,  Zhu 
Ke, Fu 
Qisheng, He 
S i l i n ,  Tang 

I n d i a :  

G i l l ,  S. S. 
Nath, V .  Ravindra 
Ragnunathan, V .  
Reddy , K. V. Ses hu 
Sahni, V. N. 
Sant, M. V.  
Seetharama, N. 
Wi l l i ams,  Robert  J 

Japan : 

Hoshino, Tsuguhi r o  

Nepal : 

P i c k e t t ,  D. R. 



AFRICA 

E th iop ia :  

Brahani,  Dr. 
Gebrekidan, Brhane 

Guinea-Bissau: 

Barbos, Ahala Zamora 
Da S i l v a ,  C. S. 

N ige r i a :  

Sundaram, N. V .  

Soma1 i a :  

Duksiyeh, M.  H. 
Dule, A. A. 
Fard i ,  A. J. 

Sudan : 

A1 i , Mahmoud 

Upper Vo l ta :  

Nacro, Mouhoussine 
Quat ta ra ,  Karamokoti e'Boura 
Suchet, L. Lou is  
Toguyeni, Yembila A. 

Zambia: 

Kapooria, R. G. 

South A f r i c a :  

McOmie, J. B. 
Rensburg, N. J. 
Cowi e, Trevoa 
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SUMMARY TRIP REPORTS 

CHINA  

The f o l l o w i n g  are  observat ions o f  D r .  F reder ick  R. M i l l e r ,  member o f  

t he  U.S. Gemplasm Team, August 13, 1979 t o  September 13, 1979, i n  t he  

People's Republ i c  o f  China. 

The miss ion o f  t h e  Uni ted States Germplasm Team was t o  s tudy and arrange 

f o r  t he  exchange o f  germplasm w i t h  t h e  People's Republic o f  China. Those 

crops t o  be considered were soybeans, sorghum, m i l  l e t s  ( s e t a r i a )  and vege- 

t ab les .  Research s c i e n t i s t s  i n  both coun t r i es  share t h e  b e l i e f  t h a t  p l a n t  

germplasm provides the  foundat ion f o r  a  p roduc t ive  a g r i c u l t u r e  both now and 

i n t o  t he  fu ture,  and t h a t  both coun t r i es  as we1 1 as o t h e r  peoples w i l l  

bene f i t  from coopera t ive  exchanges o f  such germplasm. 

The team was very we l l  received throughout China where we t r a v e l l e d .  

Research s c i e n t i s t s ,  especia l  l y  agronomists and p l a n t  breeders, were ava i  1  - 

ab le  t o  each i n s t i t u t e  t h a t  was v i s i t e d  t o  e x p l a i n  the  respec t i ve  programs 

and t o  discuss exchange o f  germplasm. Each breeder o r  commodity worker gave 

a general  statement o f  t he  magnitude o f  each program i n c l u d i n g  data on ranges 

o f  d i v e r s i t y  o f  s p e c i f i c  t r a i t s .  The breeding programs were very much 

s i m i l a r  t o  those o f  the  U.S. o r  o the r  areas, e s p e c i a l l y  i n  t h e i r  ob jec t i ves .  

These were g i v e n a s h i g h e r  y i e l d s ,  disease and i n s e c t  res is tance,  and some 

a t t e n t i o n  t o  q u a l i t y  o r  end use c h a r a c t e r i s t i c s .  Discussions gene ra l l y  

centered on the  amount o f  d i v e r s i t y ,  i t s  c o l l e c t i o n ,  maintenance, use and 

exchange. There was p a r t i c u l a r  a t t e n t i o n  g iven t o  t he  c o m o d i t i e s  which 

d i d  n o t  o r i g i n a t e  i n  China o r  where major improvement had been made i n  t he  

U.S. 

Broadly, diseases were n o t  a major problem except i n  c e r t a i n  comnodit ies 

such as v i ruses  on tomatoes, peppers and i n  some areas on maize and sorghum. 



Head smut o f  maize was observed i n  t h e  Nor thern  areas o f  L iaon ing  Prov ince 

and common smut below Bei j i n g .  There were problems w i t h  i n s e c t s  b u t  the  

breeders were v i g o r o u s l y  l o o k i n g  f o r  hos t  r es i s tance .  Head smut o f  sorghum 

and loose  kerne l  smut were present  as w e l l  as MDMV and i n  some areas t h e r e  were 

y i e l d  r educ t i ons  assoc ia ted  w i t h  them. 

Arrangements were made t o  make con tac ts  f o r  seed through Dr. George 

Whi te ' s  o f f i c e  - Dr. George White, P l a n t  I n t r o d u c t i o n  O f f i c e r ,  B u i l d i n g  101, 

Room 322, BARC-West Germpl asm Resources Laboratory ,  Be1 t s v i  11 e, MD 20705. 

As seed becomes a v a i l a b l e ,  i t  w i l l  be d i s t r i b u t e d  t o  anyone who wants i t .  

S i m i l a r l y ,  requests  f o r  seed f rom China should be d i r e c t e d  t o  Dr. White, 

who w i  11 coo rd ina te  and a s s i s t  i n  r o u t i n g  t h e  requests  t o  t h e  c o r r e c t  Chinese 

s c i e n t i s t s .  

Those persons e s p e c i a l l y  concerned w i t h  sorghum a re  as f o l l o w s :  

1. Xu Yun-Tain, Deputy D i r e c t o r  o f  t h e  Crop Germplasm I n s t i t u t e  
Chinese Academy o f  A g r i c u l t u r a l  Sciences 
Bei j i n g ,  People 's  Republ ic of China 

2. Yen Shi-Sheng, Assoc ia te Researcher, Sorghum Breeder 
A g r i c u l t u r a l  Academy o f  Hei 1  ung j  iang  Prov ince 
Harbin,  People 's  Republ i c  o f  China 

3.  Kou Xin-San, Senior  Researcher i n  Sorghum 
Henan P rov inc i  a1 A g r i c u l t u r a l  Academy 
Zhenzhon, Henan, People 's  Republ ic o f  China 

4. Chen Bao-Chin, Head, Sorghum Labora to ry  
Northwest Water Conservat ion I n s t i t u t e  
Shaanxi P r o v i n c i a l  A g r i c u l t u r a l  and Fo res t r y  Academy 
Wu Kung, Shaanxi, People 's  Republ ic of China 

5. Mrs. Chang X i  e-Ni ng , Sorghum Researcher 
Shandong P r o v i n c i a l  A g r i c u l t u r a l  Academy 
Jinan, Shandong, People 's  Republ ic o f .  China 

6. Chao Kai-To, Sorghum Breeder, D i r e c t o r  o f  Crop Breeding I n s t i t u t e  
L iaon ing  P r o v i n c i a l  A g r i c u l t u r a l  Academy 
Shenyang, L iaoning,  People 's  Republ ic o f  China 



GUATEMALA 

Dur ing May 15 t o  18, 1979, D r .  J e r r y  W. Johnson, Mr. James P h i l l i p s ,  

and Dr.  George L. Teetes t r a v e l e d  i n  Guatemala t o  eva lua te  sorghum midge 

r e s i s t a n t  sorghums. Seed f o r  these n u r s e r i e s  had p r e v i o u s l y  been sen t  t o  

Dr. A l b e r t  P lan t ,  USAID, Sorghum Program Coord ina to r .  The n u r s e r i e s  were 

p l an ted  on t h e  Cuyuta Experiment S t a t i o n  o f  t h e  I n s t i t u t o  De C ienc ia  y 

Tecnolog ia  A g r i c o l a  (ICTA) . The Cuyuto Experiment S t a t i o n  i s  sou th  o f  

E s q u i n t l a  which i s  55 k i l o m e t e r s  sou th  o f  Guatemala City. 

Most o f  t h e  t i m e  was spent  i n  t h e  nu rse ry  a t  Cuyuta. A  sorghum midge 

r e s i s t a n t  sorghum h y b r i d  t e s t  was eva luated.  The t e s t  con ta ined  25 e n t r i e s  

w i t h  f o u r  r e p l i c a t i o n s .  The agronomic q u a l i t i e s  o f  t h e  h y b r i d s  were good 

and t h e  r e s i s t a n c e  l e v e l  comparable t o  t h a t  observed i n  t h e  USA. Sorghum 

midge d e n s i t y  was l e s s  than  des i red ,  b u t  appeared t o  be adequate f o r  t h e  

second p l a n t i n g  which was j u s t  p a s t  f l o w e r i n g  a t  t l i e  t ime  o f  ou r  v i s i t .  One 

o f  t h e  t e c h n i c i a n s  a t  t h e  Cuyuta S t a t i o n ,  I ng .  Edgar O l i va ,  a s s i s t e d  i n  

r a t i n g  t h e  midge r e s i s t a n t  h y b r i d  t e s t .  He w i l l  r a t e  t h e  l a t e r  p l an ted  t e s t  

and i s  c e r t a i n l y  q u a l i f i e d  t o  do so. 

Over 500 s e l e c t i o n s  were made i n  750 rows o f  sorghum breed ing  m a t e r i a l .  

Se lec t i ons  were made i n  F2 and Fg gene ra t i on  m a t e r i a l  segrega t ing  t h e  midge 

r e s i s t a n c e  and agronomic q u a l i t y .  Most o f  t h e  m a t e r i a l  i n  t h e  nu rse ry  looked 

ext remely  good under Guatemalan c o n d i t i o n s  i n  t h i s  " o f f  season" p l a n t i n g .  

E s p e c i a l l y  encouraging was t h e  q u a l i t y  and y i e l d  p o t e n t i a l  o f  severa l  midge 

r e s i s t a n t  B - l i nes .  I t  i s  hoped t h a t  Dr. P l a n t  w i l l  beg in  t h e  process o f  

s t e r i l i z i n g  these  B-1 i n e s  as r a p i d l y  as poss ib l e .  

Much o f  t h e  y e l l o w  endosperm m a t e r i a l  d e r i v e d  f r om AF-28 x Tx 2536 

types  had weathered poo r l y .  However, t h e  midge r e s i s t a n c e  l e v e l  o f  AF-28 

looked good, b u t  t h e  l i n e  i s  f a r  t o o  t a l l .  



Th i s  nu rse ry  a l lowed t h e  o p p o r t u n i t y  t o  make some dec i s i ons  concern ing 

which A - l i nes  t o  use i n  f u t u r e  midge r e s i s t a n t  hyb r i ds .  Spec ia l  a t t e n t i o n  

was g i ven  t o  w h i t e  seeded sorghum s i nce  much of t h e  sorghum i n  Guatemala w i l l  

be des t i ned  f o r  human food. 

Three t echn i c i ans  f rom t h e  Cuyuta S t a t i o n  observed t h e  s e l e c t i o n  process. 

They were Ing .  Jorge Fuentes, Ing .  V i c t o r  Salguero,  and Ing .  Hec to r  V i l l e d o .  

Each o f  these men appeared w e l l  t r a i n e d ,  i n t e r e s t e d ,  and e n t h u s i a s t i c .  I t  

i s  apparent  t h a t  Dr.  P l a n t  has spent  a  cons iderab le  amount o f  t ime  w i t h  

these young men. 

It was encouraging t o  no te  t h e  progress t h a t  t h e  Texas sorghum m a t e r i a l  

has made i n  regard  t o  t r o p i c a l  adap ta t i on .  Much improvement has been made 

i n  t h e  l a s t  two years  and sorghum y i e l d  p o t e n t i a l  i n  Guatemala i s  ex t reme ly  

good. Sorghum midge r e s i s t a n t  sorghums would c e r t a i n l y  add t o  t h e  s t a b i l i t y  

o f  y i e l d  i n  t h a t  coun t ry .  

A f t e r  e v a l u a t i o n  and s e l e c t i o n  i n  t h e  nu rse ry  was completed, a  t o u r  was 

made i n t o  t h e  southern,  d r i e r  areas o f  Guatemala toward t h e  P a c i f i c  Coast. 

The t o u r  was made t o  observe l o c a l  sorghunis and p roduc t i on  techniques. I n  

t h e  area, most o f  t h e  smal l  farmers had a l r eady  p l a n t e d  sorghum and i t  looked 

ex t reme ly  good. Recent r a i n s  had p rov ided  i d e a l  growing c o n d i t i o n s .  The 

" r a i n y "  season had j u s t  begun. The t o u r  took  us through Tax isco and 

C h i q u i m u i l i l  l a  and back t o  Guatemala C i t y .  

I n  Guatemala City, we had t h e  o p p o r t u n i t y  t o  c o n f e r  w i t h  D r .  Car l  Koone, 

Rural  Development O f f i c e r  f o r  t h e  l o c a l  USAID Miss ion,  and Clem Weber, Ass is -  

t a n t  Rural  Development O f f i c e r .  The coope ra t i ve  (Texas-Guatemal a)  sorghum 

research  a c t i v i t i e s  were reviewed. It was apparent  t h a t  these a c t i v i t i e s  

a re  m u t u a l l y  b e n e f i c i a l  and should  con t inue .  Dr. Koone was i n t e r e s t e d  i n  

t h e  Sorghum/Mi l le t  T i t l e  X I1  p r o j e c t .  He was b rough t  up t o  da te  on recen t  

developments and prospects .  



MEXICO 

From J u l y  10 t o  J u l y  14, 1979, V i c t o r  B o z z u f f i  t r a v e l l e d  i n  Nor thern  

Mexico t o  observe USDAIAPHIS d isease mon i t o r i ng  p l o t s  and t o  e s t a b l i s h  

con tac t  w i t h  l o c a l  sorghum workers. Cooperat ive research a c t i v i t i e s  were 

d iscussed w i t h  personnel a t  t h e  A g r i c u l t u r a l  Research S t a t i o n  l o c a t e d  i n  

Rio Bravo Tamaul i pas. Among those cons idered were chemical c o n t r o l  o f  

sorghum diseases (sorghum downy mi ldew and r u s t )  as we1 1 as gemplasm 

exchange. 

The remainder o f  t h e  t r i p  was spent observ ing  d isease mon i t o r i ng  p l o t s  

i n s t a l l e d  a t  B i o  Bravo, Zaragosa and Matamoros, Coahui la and Apodaca, 

Nuevo Leon. A l l  d iseases (g rey  l e a f  spot,  sorghum r u s t ,  MDMV, zonate l e a f  

spot, rough spot, and head smut) had p r e v i o u s l y  been repo r ted  i n  Texas. 

Comnercial sorghum growers were i n  t h e  m i d s t  o f  h a r v e s t i n g  opera t ions ,  

y i e l d s  be ing good t o  e x c e l l e n t  (3-4 t o n s l h e c t a r e )  due t o  f avo rab le  weather 

throughout  t h e  growing season. 

Contacts were made a t  R io  Bravo w i t h  Ing .  Enr ique Ca l les ,  s t a t i o n  

d i r e c t o r  and Ings .  Rodolfo G i ron  and J u l i o  Agu i r re ,  pa tho log i s t s .  A t  t h e  

Zaragosa s t a t i o n  c o n t a c t  was made w i t h  Dr. Raul F l o res  and Ricardo Lozano, 

s t a t i o n  d i r e c t o r  and p a t h o l o g i s t ,  r e s p e c t i v e l y .  Contact was a l s o  made 

w i t h  Ing .  V i c t o r  Manuel Valdez, Matamoros s t a t i o n  d i r e c t o r ,  and Dr. 

Teodoro Herrera,  p a t h o l o g i s t .  A t  t h e  U n i v e r s i t y  o f  Nuevo Leon a b r i e f  

summary on sorghum diseases and ou r  a c t i v i t i e s  i n  Mexico t o  graduate 

s tudents  i n  p l a n t  patho logy was shared w i t h  Ing .  C i r o  Valdez and Dr. Jose 

de l a  Garza. 

From August 17 t o  August 19, 1979, V i c t o r  Bozzu f f i  t r a v e l l e d  t o  CIMMYT 

headquarters a t  E l  Batan, Mexico. He met w i t h  Dr. Var tan Guiragossian, 

ICRISAT sorghum breeder s t a t i q n e d  a t  CIMMYT. A t o u r  was made of 



D r .  Gu i ragoss ian 's  up land ( h i g h  e l e v a t i o n )  nursery  where he i s  s e l e c t i n g  

f o r  c o l d  t o l e r a n t ,  e a r l y  ma tu r i ng  genotypes. Th i s  was f o l l o w e d  by a t r i p  

t o  Poza Rica, Veracruz t o  observe lowland nursery  m a t e r i a l .  S p e c i f i c  

screening a t  Poza Rica i nc l udes  army worm and stem b o r e r  res is tance ,  food 

types, as we1 1 as d isease r e s i s t a n c e  ( f o l  i a r  and g r a i n  mold) .  Ob jec t i ves  

here i n c l u d e  s e l e c t i o n  o f  breeding l i n e s  w i t h  wide adap ta t i on  t o  t r o p i c a l  

and s u b t r o p i c a l  cond i t i ons .  

From September 2  t o  8, 1979, a  f o l l ow -up  t r i p  was made t o  CIMMYT a t  

E l  Batan t o  observe and eva lua te  d isease r e a c t i o n s  o f  sorghum breed ing  

m a t e r i a l  a t  Poza Rica. Cercospora sorgh i  , Pucc in i  a  purpurea, and G l  eocer-  

cospora sorgh i  were t h e  e v i d e n t  f o l i a r  pathogens w h i l e  species o f  Curvu l -  

a i r a ,  Fusarium, O lp i t r i chum,  Phoma, and P e n i c i l l i u m  were found i n  abundance 

on t h e  g r a i n .  Mold due t o  t h e  l a t t e r  organisms was ext remely  severe w h i l e  

few e n t r i e s  man i f es t  s i g n i f i c a n t  l e v e l s  o f  r es i s tance .  Among those w i t h  low 

(1.2-1 .5 on a 1-5 r a t i n g  sca le )  were M36368, M36285, 131 9A x CS3541, 131 9A 

x 77CS1, ATx611 x GPR148, 1778A x GPR148, SC170-14-1, ( IS1  45 x  SC3541)-29- 

1  L.  P., CENTA S-1-76-1. 

M a t e r i a l  was se lec ted  based on p l a n t  type, d e s i r a b i l i t y ,  d isease r e s i s -  

tance, e tc . ,  which w i l l  be i nc l uded  i n  a  t r o p i c a l  sorghum y i e l d  t r i a l  t o  

be d i s t r i b u t e d  t o  cooperators  i n  Cent ra l  and South America. L i nes  w i t h  

wide adap ta t i on  w i l l  subsequent ly be re tu rned  t o  CIMMYT f o r  f u r t h e r  c r o s s i n g  

t o  enhance t h a t  p a r t i c u l a r  charac te r .  

From September 23 t o  September 25, 1979, October 9  t o  October 11, 1979, 

and November 26 t o  30, 1979, V i c t o r  B o z z u f f i  t r a v e l l e d  t o  Guadalajara,  

J a l  i sco. Contacts were made w i t h  l o c a l  seed company rep resen ta t i ves  as 

w e l l  as INIA sorghum workers i n  i n s t a l l  chemical c o n t r o l  p l o t s  f o r  sorghum 



r u s t .  A p p l i c a t i o n s  were made d u r i n g  t h e  f i r s t  two v i s i t s  w h i l e  ha rves t i ng  

and f i n a l  eva lua t i ons  were made du r i ng  t h e  f i n a l  t r i p  a t  which t ime  a  

d isease survey was conducted i n  t h e  Cienaga reg ion .  

Resu l ts  ob ta ined  f rom t h e  t e s t  p l o t s  f a i l e d  t o  i n d i c a t e  d i f f e r e n c e s  

between t r e a t e d  and un t rea ted  e n t r i e s .  Disease pressure was severe i n  t h e  

area and as a  r e s u l t  i t  was concluded t h a t  t h e  p roduc t  o f f e r e d  no c o n t r o l  

of t h e  organism. Fu r the r  s t u d i e s  may p o s s i b l y  be made a t  a  f u t u r e  date.  

INIA workers were i nvo l ved  i n  t h e  p r o j e c t  and w i l l  be encouraged t o  assume 

l eade rsh ip  now t h a t  t h e  p roper  techniques have been es tab l  i shed. 

A  d isease survey o f  t h e  Cienaga r e g i o n  (approx imate ly  95 km southeast  

o f  Guadala jara)  revea led  a  widespread inc idence  o f  sorghum 1  e a f  b l  i g h t .  

Actua l  damage cou ld  n o t  be accu ra te l y  assessed due t o  a  severe drought  

throughout  most o f  t h e  c e n t r a l  sorghum p roduc t i on  reg ion .  Losses i n  some 

areas a r e  es t imated  a t  more than 50% o f  p o t e n t i a l  y i e l d  which i n  op t ima l  

years can reach 9 t o  10 tons  p e r  hectare.  

R e s t r i c t e d  outbreaks o f  sorghum r u s t  were a l s o  encountered, however, 

t hey  appeared t o  be much l e s s  damaging than  those due t o  l e a f  b l i g h t .  A l l  

p roduc t ion  f i e l d s  v i s i t e d  were found t o  be i n f e c t e d  w i t h  sorghum downy 

mi ldew a l though t h e  inc idence  was v a r i a b l e  among t h e  l o c a l l y  grown hybr ids ,  

rang ing  f rom a  t r a c e  t o  15% i n f e c t e d  p l a n t s .  Grey l e a f  spot,  b a c t e r i a l  

s t r i p e  and head smut were a l s o  observed a l though t h e i r  i nc i dence  was 

considered minimal.  



BRAZIL 

From February 7 t o  February 17, 1979, M. A. Pas to r -Cor ra les  t r a v e l l e d  

t o  B r a z i l  t o  conduct a d isease eva lua t ion ,  w i t h  emphasis on anthracnose, o f  

t h e  TAES nu rse r i es  p l an ted  i n  some o f  t h e  sorghum growing areas of  B r a z i l .  

Dr. Robert Schaffert ,  Sorghum P r o j e c t  Leader and Sorghum Breeder f o r  t h e  

B r a z i  1 i a n  Corn and Sorghum Nat iona l  P r o j e c t  (SNPMS/EMBRAPA) was i n  charge o f  

t h e  nu rse r i es  and coord ina ted  t h e  t r i p .  F. T. Fernandes and N. de Almeida 

(sorghum path01 og i  s t s )  and R. A. Borgonovi and F. Giacomi n i  (sorghum breeders)  

a s s i s t e d  w i t h  my v i s i t s  t o  t h e  f i e l d .  

I a r r i v e d  a t  t h e  Corn and Sorghum Nat iona l  Research Center l o c a t e d  i n  

Sete Lagoas, M. G. on February 7, 1979. The f o l l o w i n g  day I depar ted f o r  

Riberao Preto,  S. P. where I eva lua ted  some o f  t h e  B r a z i l i a n  Nat iona l  Sorghum 

T r i a l s .  Sorghum germplasm f rom t h e  TAES has been i nco rpo ra ted  i n  some o f  t h e  

sorghum l i n e s  t e s t e d  here. The f o l l o w i n g  nu rse r i es  were evaluated:  The 

Sweet Sorghum Na t i ona l  T r i a l  (ENSS) , The Gra in  Sorghum Nat iona l  T r i a l  (ENSG) , 

and t h e  Commercial Gra in  Sorghum Na t i ona l  T r i a l .  Anthracnose was p resen t  

throughout  t h e  f i e l d s  and severa l  l i n e s  and hybr ids  s u s c e p t i b l e  t o  t h e  an th rac -  

nose pathogen were s e v e r l y  a t t acked  by i t .  Some o f  t h e  sorghum m a t e r i a l  which 

i s  r e s i s t a n t  t o  anthracnose i n  t h e  Un i t ed  S ta tes  was suscep t i b l e  here, i . e . ,  

sorghum l i n e s  Rio and Wiley.  Brandes, a sorghum 1 i n e  f rom t h e  U.S. and i t s  

progeny were very  r e s i s t a n t  t o  anthracnose. I n  Sao Paulo I a l s o  v i s i t e d  t h e  

sorghum f i e l d  o f  Sementes C o n t i b r a z i l  L td . ,  a seed company l o c a t e d  i n  Cravinho. 

Much o f  t h e i r  concern i n  t h i s  company i s  t h e  i n c o r p o r a t i o n  o f  r e s i s t a n c e  i n  

sorghum t o  anthracnose. 

On February 12 I re tu rned  t o  Sete Logoas where I evaluated t h e  I n te rna -  

t i o n a l  Disease and I n s e c t  Nursery ( IDIN), The Converted L i n e  Anthracnose 

Test  (CLAT), and t h e  Na t i ona l  t r i a l s  f o r  sweet and g r a i n  sorghum, and t h e  

Sorghum Disease Nat iona l  Nursery.  Anthracnose was more widespread and 



severe here, due perhaps t o  environmental  c o n d i t i o n s  ( l o t s  o f  r a i n  and 

hum id i t y )  ve ry  conducive t o  a n t  hracnose devel  opment. Here, again, some o f  

t he  U.S. r e s i s t a n t  sorghum l i n e s  were s e v e r l y  a t t acked  by t h e  anthracnose 

pathogen [TAM428, BTx624, SC110-14, SC112-14, SC170-14, SC173-12, SC175-14, 

SC237-14, SC599-6(9247) and SC598-11 E l ;  however, some o f  t h e  t r a d i t i o n a l  l y  

U.S. s u s c e p t i b l e  l i n e s  were n o t  a t tacked  (BTx398 and QL3).  Some o t h e r  

diseases observed were: g a i n  molds ( ~ u s a r i w n  sp., h r v u l a r i a  sp. ) , r u s t  

( ~ u c c i n i a  purpurea)  , zonate 1 e a f  spo t  ( ~ Z o e o c e r c o s ~ o r a  so rgh i )  and sheath 

b l  i g h t  ( ~ c l e r o t i w n  r o l f s i i )  . 
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FUNGAL ANTAGONISM AMONG FOUR SORGHUM GRAIN MOLD FUNGI: IMPORTANCE OF 
SCREENING PROGRAMS 
L. L. Castor, R. A. Freder iksen, K. N. Rao, and R. J. Wi l l i ams 

ABSTRACT 

Dur ing t h e  1978 r a i n y  season, 10 I n d i a n  g r a i n  sorghum l i n e s  were grown 

a t  ICRISAT Center, Hyderabad, I n d i a .  Heads were i n o c u l a t e d  a t  f l o w e r i n g  

w i t h  spores o f  Fusariwn moniZiforme (FM), Fusariwn semitectwn (FS), Curvu- 

Zaria Zunata (CL), and mix tu res  of FM-FS (F) ,  and FM-FS-CL (FC). Phoma 

sorghina (PS) occur red  n a t u r a l  l y  on t h e  g r a i n  and was u n i  f o r ~ i i l y  d i s t r i b u t e d  

throughout  t h e  exper imenta l  nursery .  Data were taken  d u r i n g  g r a i n  develop- 

ment and on harvested g r a i n  t o  determine t h e  r e l a t i v e  importance and i n t e r -  

a c t i o n s  o f  t h e  4  f u n g i .  FM and CL were more damaging than  FS. FM and CL 

reduced mo is tu re  con ten t ,  weight,  s i ze ,  and germina t ion  o f  t h e  kerne ls .  

FM and CL increased percen t  niolded ke rne l s  w h i l e  FM increased p re -harves t  

sp rou t ing .  FS caused l i t t l e  o r  no damage compared w i t h  t h e  c o n t r o l s .  

Damage was l e s s  w i t h  F  and FC mix tu res  i n d i c a t i n g  an a n t a g o n i s t i c  i n t e r a c t i o n  

w i t h  FS. I n o c u l a t i n g  w i t h  FS a t  f l o w e r i n g  p ro tec ted  t h e  develop ing g r a i n  

from FM and CL through harves t .  S i g n i f i c a n t l y  g r e a t e r  PS occurred on t h e  

un inocu la ted  g r a i n  compared w i t h  g r a i n  f rom funga l  i n o c u l a t e d  heads. Na tu ra l  

FS inoculuni niay i n t e r f e r e  w i t h  t h e  express ion o f  s u s c e p t i b i l i t y  t o  FM and CL 

i n  sc ree ing  programs. FM, FS, and CL appear t o  i n t e r f e r e  w i t h  t h e  express ion 

o f  s u s c e p t i b i l i t y  t o  PS. Resistance t o  FM, CL, and PS seems t o  be po lygen ic  

and independent. 

1979. Proc. I X  I n t e r n a t i o n a l  Congress o f  P l a n t  P ro tec t i on .  # I50  

Research supported i n  p a r t  by t h e  Uni t e d  S ta tes  Agency f o r  I n t e r n a t i o n a l  
Devel opment through Cont rac t  AID/Ta-c-1384 e n t i  t l e d  Devel opment o f  Improved 
High Y i e l d i n g  Sorghum Cul t i v a r s  w i t h  Disease and I n s e c t  Resistance. 



SCREENING FOR STRESS TOLERANCE I N  SORGHUM 
L. E. C lark ,  D. T. Rosenow, and A. J. Hamburger 

ABSTRACT 

Gra-in sorghum l i n e s  and hyb r i ds  w i t h  e a r l y  season s t r e s s  t o l e rance  were 

i d e n t i f i e d  i n  t e s t s  a t  C h i l l i c o t h e ,  Texas i n  1978. Sorghum was under mois- 

t u r e  s t r e s s  corr~pounded by ext remely  h i g h  temperatures f rom p l a n t i n g  through 

t he  f l o w e r i n g  stage. These c o n d i t i o n s  r e s u l t e d  i n  s t r e s s  symptoms raug ing  

from extreme l e a f  r o l l i n g ,  b leach ing  o f  leaves, l e a f  f i r i n g ,  b l a s t i n g  o f  

pan ic les ,  and delayed f l owe r i ng .  Subsequent r a i n f a l l  d u r i n g  t he  f o l l o w i n g  

f l o w e r i n g  pe rm i t t ed  those p l a n t s  which more e f f e c t i v e l y  t o l e r a t e d  t h e  e a r l y  

s t r e s s  t o  respond f avo rab l y  and produce y i e l d s  i n  excess o f  4500 kg/ha. 

Hybr ids t h a t  f l owered  i n  70 days o r  l e s s  were among the  h i ghes t  y i e l d i n g ,  

b u t  some except ions ex i s ted .  Some hyb r i ds  t h a t  f l owered  i n  75 t o  85 days 

t o l e r a t e d  e a r l y  s t r e s s  and responded t o  mid and l a t e  September r a i n s .  

Another impor tan t  f a c t o r  assoc ia ted  w i t h  adap ta t i on  o f  hyb r i ds  t o  these 

c o n d i t i o n s  was t h e  r a t e  a t  which g r a i n  d r y i n g  occur red  d u r i n g  October. 

Gra in  f rom many o f  t h e  h i ghe r  y i e l d i n g  hyb r i ds  was l e s s  than 15% mo is tu re  

a t  harves t  compared t o  va lues g rea te r  than 20% f o r  o t h e r  hybr ids .  

1979. Proc. 11 th  B i e n n i a l  Gra in  Sorghum Res. and U t i l .  Conf. p.  52. 
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'HE QUANTITATIVE RELATIONSHIP OF SPHACELOTHECA REILIANA TELIOSPORES AND 
NFECTION OF MAIZE HYBRIDS AND INBREDS 
. H. Fos te r  and R. A. Freder iksen 

ABSTRACT 

The r e l a t i o n s h i p  o f  t he  number of SphaceZotheca reiZiana t e l i o s p o r e s  

and i n f e c t i o n  of maize hybr ids  and i nbreds was i n v e s t i g a t e d  us ing  s t e r i  1  i z e d  

s o i l  se lec ted  f rom f i e l d s  w i t h  a  h i s t o r y  o f  maize head smut and w i t h o u t  a  

h i s t o r y  of head smut. Te l iospores  were harvested f rom smutted p l a n t s  and 

s i f t e d  through a  #400 mesh screen. Te l iospores  were added t o  t he  s t e r i l i z e d  

s o i l  w i t h  a  h i s t o r y  o f  head smut f o r  a  10- I  d i l u t i o n  ( 1  p a r t  t e l i o s p o r e s  t o  

10 p a r t s  s o i l  on volume t o  volume r a t i o ) .  S e r i a l  d i l u t i o n s  were made through 

a  10 - l o  d i l u t i o n .  Suscep t ib le  maize h y b r i d  P3369A and inbreds  SC229, C123 

and LH20 were used t o  determine t he  r e l a t i o n s h i p  between d e n s i t i e s  o f  

t e l i o s p o r e s  and inc idences o f  head smut. The r e s u l t i n g  i n f e c t i o n  l e v e l s  

demonstrated a  l i n e a r  r e l a t i o n s h i p  between t h e  number o f  t e l i o s p o r e s  p resen t  

and t h e  i n f e c t i o n  percentages ( r  = -0.9642). When a  s o i l  w i t hou t  a  p rev ious  

h i  s t o r y  o f  head smut was used, s i g n i f i c a n t l y  fewer i n f e c t i o n s  occurred i n  

P3369A. Th is  was i n t e r r u p t e d  as a  f u n g i s t a s i s  a c t i o n  i n  t h e  s o i l  w i t h o u t  a  

p rev ious  h i s t o r y  o f  head smut. There was no s i g n i f i c a n t  d i f f e r e n c e  between 

2  t h e  10-I 10- and l o m 3  d i l u t i o n s  probably  because o f  t e l i o s p o r e  s a t u r a t i o n .  

S i g n i f i c a n t  d i f f e r e n c e s  f o r  percen t  i n f e c t i o n  occu r r i ng  a t  t h e  se lec ted  

d i l u t i o n s  demonstrated t h a t  t h e r e  were d i f f e r e n c e s  i n  t h e  r e l a t i v e  suscep t i -  

b i l i t y  o f  t h e  t h r e e  inbreds.  
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EFFECT OF NIGHT TEMPERATURE ON PHENOTYPIC PERIODS A N D  YIELD COMPONENTS OF 
GRAIN SORGHUM 
J .  R .  Gipson, J .  W .  Johnson, and D. T .  Rosenow 

ABSTRACT 

A temperate hybrid (RS 671) and a tropically adapted hybrid ( A  Tx 623 x Tx 430) 

were grown from emergence t o  maturity under 14  and 22  C night temperature regimes 

in the field growth chambers in 1977 and 1978. I n  addition, night temperature 

control was maintained from emergence t o  bloom on RS 671, A Tx 623 x Tx 430, and 

RS 610 in 1977 and on the same three plus A Tx 378 x Tx 430 in 1978. Of the three 

phenological periods, emergence t o  panicle in i t ia t ion  (GS-1) , panicle in i t ia t ion  

to bloom (GS-2), and bloom to maturity (GS-3), the greatest terr~perature response 

occurred in GS-2. A l t h o u g h  length of both GS-1 and GS-3 were modified by temper- 

ature,  the overall effect  was n o t  as great as in the GS-2 period. Of the cultivars 

studied, the tropically adapted hybrid, A T x  623 x Tx 430, was the leas t  sensitive 

to temperature, whi le  the temperate hybrid, RS 671, was the most temperature sensi- 

t ive.  There were no temperature effects on yield corr~ponents when treatments were 

terminated a t  bloom, b u t  temperature effects were apparent when treatments were 

imposed from emergence t o  maturity, with number of seed/head and w t .  of seedlhead 

reduced a t  the higher temperature. 

1979. Agronomy Abstracts p .  88. 
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INFLUENCE ON NIGHT TEMPER4TURE ON PHENOTYPIC PERIODS AND YIELD COMPONENTS OF 
TEMPERATE AND TROPICALLY ADAPTED TYPES 
J: R. Gipson, J. W.  Johnson, and D. T. Rosenow 

ABSTRACT 

N i g h t  temperature regimes o f  14 and 22 C were imposed on temperate and 

t r o p i c a l l y  adapted sorghum hyb r i ds  growing i n  the  f i e l d  i n  1977 and 1978. 

Temperature c o n t r o l  was ma in ta ined  on a temperate h y b r i d  (RS 671) and a t r o p -  

i c a l l y  adapted h y b r i d  (A Tx 623 x Tx 430) f rom emergence t o  m a t u r i t y  each 

season. I n  a d d i t i o n ,  temperature c o n t r o l  was ma in ta ined  f rom emergence t o  

bloom on RS 671, A Tx 623 x Tx 430, and RS 610 i n  1977, and on t he  sane t h r e e  

p l u s  A Tx 378 x Tx 430 i n  1978. 

The two yea r  average shows t h a t  o f  the  t h r e e  pheno log ica l  pe r i ods ,  t h e  

g r e a t e s t  temperature response occur red  i n  GS-2, i .e., from p a n i c l e  i n i t i a t i o n  

t o  50% bloom. GS-1 was lengthened by 3 days, w h i l e  GS-2 was lengthened by 5 

days by t h e  c o l d  n i g h t  temperature.  O f  t he  t h r e e  c u l t i v a r s  s t ud ied ,  t h e  t r op -  

i c a l l y  adapted h y b r i d ,  A Tx 623 x Tx 430, was l e a s t  s e n s i t i v e  t o  temperature,  

w h i l e  t h e  temperate h y b r i d ,  RS 671, was t h e  most temperature s e n s i t i v e .  

There was no temperature e f f e c t  on y i e l d  components o f  p l a n t s  when tem- 

pera t u r e  t reatments  were imposed f r om emergence t o  bloom, b u t  temperature 

e f fec ts  were apparent  when t reatments  were imposed f rom emergence t o  ma tu r i  ty. 

I n  t h e  l a t t e r  case, number o f  seed p e r  head were reduced by  an average o f  19% 

and 18% r e s p e c t i v e l y ,  w i t h  an inc rease  i n  n i g h t  temperature from 14 t o  22 C .  

O f  t h e  two c u l t i v a r s  r e c e i v i n g  season-long temperature c o n t r o l ,  RS 671 showed 

g rea te r  r e d u c t i o n  i n  seed p e r  head under h i g h  temperature than  A Tx 623 x Tx 430, 

b u t  t h e r e  was 1 i t t l e  d i f f e r e n c e  between t h e  two hyb r i ds  on seed w e i g h t  p e r  head. 

1979. Proc. 11 t h  B i e n n i a l  G ra i n  Sorghum Res. and U t i l .  Conf. p. 22-23. 
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CHARACTERIZATION OF SORGHUM WITH RESISTANCE TO PREHARYEST GRAIN DETERIORATION 
J. A. Glueck, L. W. Rooney, and D. T. Rosenow 

ABSTRACT 

The g r a i n  o f  seve ra l  non-brown sorghum l i n e s  (SC 279-14E, SC 566-14, 

SC 748-14, and SC 630 - l lE  and M a r t i n )  have been i d e n t i f i e d  as r e s i s t a n t  t o  

p reharves t  m i c r o b i a l  d e t e r i o r a t i o n .  Only one non-brown 1  i ne (SC 630-1 l E )  

was i d e n t i f i e d  as r e s i s t a n t  t o  p reha rves t  sp rou t i ng .  More r e s i s t a n t  l i n e s  

have an i n t e rmed ia te  t o  corneous endosperm and r e q u i r e  l e s s  t ime  t o  reach 

p h y s i o l o g i c a l  m a t u r i t y  ( t h e  g r a i n  develops and d r i e s  r a p i d l y ) .  I n  a d d i t i o n ,  

a l t e r a t i o n s  i n  t he  c e l l u l a r  s t r u c t u r e  and o r g a n i z a t i o n  i n  t h e  h i l a r  and 

s t y l a r  areas, more complete coverage o f  t he  seed by s u r f a c e  wax, and glume 

shape a f f e c t  wa te r  uptake and movement i n  r e s i s t a n t  g r a i n .  

Water en te r s  the sorghum ke rne l  through t he  p e r i c a r p  p r i m a r i l y  i n  t h e  

h i 1  um and s t y l a r  areas o f  t h e  ke rne l .  The r a t e  o f  wa te r  uptake and movement 

i s  a f f e c t e d  by  s t r u c t u r a l  d i f f e r e n c e s  o f  the k e r n e l .  L ines  o r  v a r i e t i e s  w i t h  

h i g h e r  p ropo r t i ons  o f  f l o u r y  endosperm and/or a  t h i c k  mesocarp appear t o  have 

increased r a t e s  o f  wa te r  movement i n t o  the  ke rne l .  Water uptake and movement 

i n  the  ke rne l  appears c l o s e l y  r e l a t e d  t o  f i e l d  g r a i n  d e t e r i o r a t i o n  r e s i s t a n c e  

and p rocess ing  p r o p e r t i e s  o f  sorghum g r a i n .  Sorghum 1  ines  o r  c u l  t i v a r s  w i t h  

more r a p i d  wa te r  uptake and movement seem more access ib l e  t o  m i c r o b i a l  a t t a c k  

and s u f f e r  more r a p i d  l o s s  o r  i n t e g r i t y  when sub jec ted  t o  c o n d i t i o n s  f avo r i ng  

de t e r i  o r a t i o n  o r  germi na ti on. 
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MANAGEMENT TACTICS FOR THE SORGHUM WEBWORM IN SORGHUM 
J.  R. Hobbs, G. L. Teetes, J. W. Johnson, and A. L. Wuensche 

ABSTRACT 

Damaging i n f e s t a t i o n  l e v e l s  o f  CeZama sorghieZZa ( R i l e y )  were avoided 

by e a r l y  p l a n t i n g  o f  sorghum. Sorghum planted by A p r i l  1 and f l ower ing  

before June 20 i n  the  Coastal Bend o f  Texas, and sorghum planted by A p r i l  10 

and f lower ing before Ju l y  1 i n  South-Central Texas escaped damaging i n f e s t a -  

t i o n s  o f  sorghum webworm. 

Sorghum pan ic le  type (open vs. compact) r a t i n g s  and sorghum webworm 

i n f e s t a t i o n  l e v e l s  were p o s i t i v e l y  co r re la ted  ( r 2  = 0.8). Data showed t h a t  

as sorghum panic les increase i n  compactness, sorghum webworm dens i t i es  a l so  

increase. There was no p o s i t i v e  c o r r e l a t i o n  between sorghum webworm in fes ta-  

t i o n  l e v e l s  and seed endosperm type o r  pan ic le  size. Also, no assoc ia t ion  

was apparent between egg depos i t ion  and pan ic le  type w i t h i n  6 days of pan ic le  

exer t ion;  webworm m o r t a l i t y  was h igh  by the  10th day a f t e r  50% f lower.  

Germplasm r e s i s t a n t  t o  sorghum webworni was d i f f i c u l t  t o  i d e n t i f y ,  bu t  

d i f ferences i n  i n f e s t a t i o n  1 eve1 s ind ica ted possib le r e s i s t a n t  sources. 

1979. J. Econ. Entomol. 72:362-6 
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SORGHLIM CLILTIYARS RESISTANT TO THE SORGHUM MIDGE 
J. W .  Johnson, G. L .  Teetes, B. R. Wiseman, and A.  L. Wuensche 

ABSTRACT 

Sorghum Lsorghm bicolor (L. ) Moench] c u l  t i v a r s  f rom 20 c o u n t r i e s  

were eva l  uated f o r  r e s  i s  tance t o  t h e  sorghum mi dge, Contarinia sorghicola 

(Conqui l  l e t ) .  Cul t i v a r s  e v a l u a t e d  were t r o p i c a l  sorghums t h a t  have been 

conver ted  t o  types t h a t  f l o w e r  i n  temperate areas by t h e  s u b s t i t u t i o n  o f  

the  a p p r o p r i a t e  m a t u r i t y  genes. Cul ti vars  were ob ta  i ned f rom t h e  TAES , 

USDA sorghum convers ion  program. The 210 i tems e v a l u a t e d  rep resen ted  38 

o f  the  " w o r k i n g  groups" used by sorghum workers i n  I n d i a  t o  c l a s s i f y  the  

w o r l d  sorghum c o l l e c t i o n .  Midge damage r a t i n g s  f r o m  t h r e e  t e s t s  grown i n  

two s t a t e s  i n  1978 i n d i c a t e  t h a t  10  c u l t i v a r s  a r e  h i g h l y  r e s i s t a n t  ( l e s s  

than 30% seed l o s s )  and 21 c u l t i v a r s  a r e  moderate ly  r e s i s t a n t  (30  t o  60% 

seed l o s s ) .  H i g h l y  r e s i s t a n t  l i n e s  had been c o l l e c t e d  f rom Sudan, E t h i o p i a ,  

Uganda, I n d i a  and Pak is tan .  H i g h l y  r e s i s t a n t  types were found i n  s i x  "work ing  

groups" : Zerazera, Caudatum, Caudatum/Nigricans, Caffrorum/Darso,  Durra  and 

Dur ra /N ig r i cans .  The t e n  h i g h l y  r e s i s t a n t  c u l t i v a r s  were d e r i v e d  f r o m  t h e  

f o l l o w i n g  I S  nurr~bers: 12666, 3071, 12664, 2579, 12593, 6263, 8337, 12676, 

7142 and 8231. 
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THE SORGHUM MIDGE, NHAT'S NEW AND WHERE ARE NE G O I N G  
J e r r y  W .  Johnson 

ABSTRACT 

The use o f  p l a n t  r e s i s t a n c e  i n  midge iilanagement appears p rom is i ng  f o r  t h e  

f u tu re .  Genotypes w i t h  r es i s t ance  have been i d e n t i f i e d  i n  I n d i a ,  B r a z i l ,  and i n  

t he  U.S. S tud ies  have i n d i c a t e d  t h a t  midge r e s i s t a n c e  i s  q u a n t i t a t i v e l y  i n h e r i t e d  

and n o t  dominant. S ince a l l  l i n e s  t h a t  have been i d e n t i f i e d  w i t h  h i g h  l e v e l s  o f  

midge r e s i s t a n c e  a r e  r e s t o r e r  l i n e s ,  t h e  development o f  r e s i s t a n t  B - l i nes  i s  t h e  

most d i f f i c u l t  b reed ing  prob lem a t  t h i s  t ime .  E i g h t  midge r e s i s t a n t  B - l i n e s  w i t h  

moderate l e v e l s  o f  r es i s t ance ,  B  Tx 2754 through B  Tx 2761, have been re leased.  

These l i n e s  shou ld  a i d  i n  the  development o f  l i n e s  w i t h  h i g h  l e v e l s  o f  midge 

r e s i s t a n c e  . 
Eva1 u a t i o n  o f  homozygous r e s i s t a n t ,  heterozygous r e s i s t a n t  and s u s c e p t i b l e  

h y b r i d s  i n  1978 i n d i c a t e  t h a t  r e s i s t a n t  hyb r i ds  w i l l  be  damaged by ex t reme ly  l a r g e  

midge popu la t i ons .  Homozygous r e s i s t a n t  hyb r i ds  produced 1100 pe rcen t  more g r a i n  

than  s u s c e p t i b l e  hyb r i ds ,  1380 and 120 pounds p e r  acre,  r e s p e c t i  ve ly .  I n d i c a t i o n s  

a re  t h a t  t he  l e v e l  o f  midge res i s t ance  p r e s e n t l y  a v a i l a b l e  w i l l  be u s e f u l  i n  p e s t  

management programs o r  i n  p roduc t i on  s i t u a t i o n s  where y i e l d  p o t e n t i a l  o f  t h e  crop 

a t  f l o w e r i n g  does n o t  j u s t i f y  t h e  a d d i t i o n a l  expense o f  i n s e c t i c i d e  a p p l i c a t i o n .  

The c u l  t i  vars d e r i  ved f rom P I  383856 (AF28) , I S  12666, I S  3071 , I S  12664, I S  2579, 

I S  12593, I S  8363, I S  8337, I S  12676, I S  7142, and I S  8231 appear t o  have t h e  h i g h e s t  

l e v e l  o f  r e s i s t a n c e  t o  midge. 

A d d i t i o n a l  work i s  needed t o  improve the y i e l d  p o t e n t i a l  and d isease r e s i s t a n c e  

o f  midge r e s i s t a n t  l i n e s  and t o  combine t he  h i g h e s t  l e v e l s  o f  a n t i b i o s i s  and non- 

p re fe rence  i n  improved p a r e n t a l  1  ines .  

1979. E leven th  B i e n n i a l  G ra i n  Sorghum Research and U t i l i z a t i o n  Conference. 
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HYDROCYANIC A C I D  POTENTIAL IN  SEVERAL GRAIN SORGHUM BREEDING LINES AS AFFECTED 
BY N  AND VARIABLE HARVESTS 
G. G. McBee and F. R. M i l l e r  

ABSTRACT 

F i f t e e n  e n t r i e s ,  mos t l y  g r a i n  sorghum [sorghum bicoZor (L. ) Moench] 

breeding l i n e s  were f i e l d  grown under two r a t e s  o f  N  a p p l i c a t i o n ,  0  and 112 

kg/ha f o r  p o t e n t i a l  HCN (HCN-p) determi na t i ons .  Harvests were scheduled f o r  

t h r e e  stages o f  development: p r i o r  t o  boot,  p a n i c l e  e x s e r t i o n  t o  prebloom, and 

a f t e r  p a n i c l e  removal. The youngest two leaves f rom t e n  p l a n t s / p l o t  composed 

a  sample and were analyzed f o r  HCN-p by t h e  CN- e l e c t r o d e  method. S i g n i f i c a n t  

v a r i a t i o n  i n  HCN-p e x i s t e d  among t h e  var ious  l i n e s .  A l l  e n t r i e s  exceeded 

t h e  " t h resho ld  o f  danger" l e v e l  (200 ppm) a t  t h e  f i r s t  harves t .  Four l i n e s ,  

TAM 428, SA 372, Tx 7078 and Tx 7000 were below 200 ppm a t  t h e  second ha rves t  

and these p l u s  Tx 2536, SCO 170-6 and Tx 398 were below t h e  200 ppm l e v e l  a t  

t h e  f i n a l  harves t .  Tx 7000 was t h e  lowes t  e n t r y  i n  HCN-p a t  a l l  ha rves ts  

whereas SCO 599-6 (R io )  was t h e  h i ghes t .  Added N  increased HCN-p i n  a1 1  

l i n e s  even f o r  those i n h e r e n t l y  low i n  d h u r r i n .  HCN-p tended t o  decrease 

w i t h  m a t u r i t y  o f  t h e  p l an t ,  however, SCO 599-6 and SCO 056 con ta ined  l e v e l s  

above 200 ppm a t  t h e  l a s t  harves t  i n d i c a t i n g  a  need t o  exe rc i se  c a u t i o n  i n  

g raz ing  s tove r  o f  some v a r i e t i e s  a f t e r  harves t  f o r  g r a i n .  

1979 Agronomy Abs t rac ts .  p. 90. 

Research supported i n  p a r t  by t h e  Un i t ed  S ta tes  Agency f o r  I n t e r n a t i o n a l  
Development through Cont rac t  AID/Ta-c-1384 e n t i t l e d  Development of  Improved 
High Y i e l d i n g  Sorghum C u l t i v a r s  w i t h  Disease and I n s e c t  Resistance. 



LYSINE PLATEAUS I N  SORGHUM BICOLOR (L . )  MOENCH GRAIN 
Dan H. Meckenstock, F.  R. M i l l e r ,  and L. W .  Rooney 

ABSTRACT 

The l y s i n e  concen t ra t i on  o f  f i v e  sorghum l i n e s  was eva lua ted  by reg ress ing  

percen t  l y s i n e  on to  percen t  p r o t e i n .  An i n d i v i d u a l  r eg ress ion  equat ion  f o r  

each genotype was used t o  make comparisons among l i n e s .  The assumption o f  

para1 l e l  ism, i . e., equal slopes, a1 lowed comparison o f  genotypes over  a  

p r o t e i n  range. E f f ec t i ve l y ,  t h e  reg ress ion  model r e s o l  ved d i f f e r e n c e s  i n  t h e  

l y s i n e  concen t ra t i on  between corneous non-waxy, corneous waxy, and f l o u r y  non- 

waxy genotypes. No d i f ferences were i d e n t i f i e d  w i t h i n  t h e  major  genes c o n t r o l  - 

1 i n g  endosperm t e x t u r e  and s t a r c h  type.  

1979 Agronomy Abs t rac ts .  p. 69. 
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UTILIZATION OF INTRODUCED GERMPLASM I N  CROP IMPROVEMEIVT PROGRAMS 
F. R. M i l l e r  

ABSTRACT 

U t i l i z a t i o n  o f  germplasm through bo th  p u b l i c  and p r i v a t e  breeding programs 

has been l a r g e .  Most breeders acknowledge from 25-95% o f  t h e i r  c u r r e n t  a c t i v i -  

t i e s  i n c l u d e  e x o t i c  germplasm c o n t r i b u t i o n s  f o r  maize, oats,  wheat, r i c e ,  

co t ton ,  soybeans, sunflowers, and sorghum. Sources o f  t h i s  m a t e r i a l  a r e  f rom 

world, n a t i o n a l  o r  personal c o l l  e c t i o n s  and coopera t i ve  breeders.  Di sease 

and i n s e c t  res is tance ,  s t a l k  qua1 i t y ,  y i e l d  s t a b i l i t y ,  p r o d u c t i v i t y ,  q u a l i t y  

factors ,  a l t e r n a t e  sources o f  cytoplasm a r e  major  i d e n t i f i e d  t r a i t s  t h a t  have 

been e x p l o i t e d .  Crown-rust r e s i s t a n c e  from - A. s t e r i l e s ,  r e s i s t a n c e  t o  soybean 

c y s t  nematode, expansion o f  t h e  cy top lasmic  s t e r i l i t y  system i n  sorghum, h i g h  

o i l  i n  sunf lower,  e t c .  a re  o t h e r  examples. Breeders f e e l  t h a t  bo th  major  and 

minor  t r a i t s  s t i l l  e x i s t  i n  untapped resources which w i l l  expand and inc rease  

t h e  q u a l i t y  o f  a l l  c rops.  The need f o r  many as y e t  unneeded t r a i t s ,  unrecog- 

n i zed  c o n d i t i o n s  and even unimagined improvement c h a r a c t e r i s t i c s  f o r  which 

t h e r e  i s  gene t i c  v a r i a t i o n  w i l l  a l l o w  f u r t h e r  use o f  domestic and a l i e n  germ- 

plasm resources. Most s c i e n t i s t s  recogn ize  t h e  major  c o n t r i b u t i o n s  o f  germ- 

plasm resources, b u t  a t  t h e  same t ime  p o i n t  w i t h  c a u t i o n  and urgency t o  t h e  

need f o r  c a r e f u l  s to rage  and p rese rva t i on  o f  n a t u r a l  l y  o c c u r r i n g  gene t i c  

resources. 
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SINK CHARACTERIZATION I N  SORGHUM SEEDLINGS 
R. J. Newton, D. A. Ba l tuskon is ,  D. H. Meckenstock, and F. R.  M i l l e r  

ABSTRACT 

Two s i  nks , sorghum (sorghwn bicoZor Moench) seed1 i ng r o o t s  and shoots, 

were cha rac te r i zed  w h i l e  growing i n  dark  a t  25O i n  sand and/or paper towels .  

By u t i l i z i n g  radio-gas-chromatography i t  was es tab l i shed  t h a t  sucrose was 

synthes ized i n  t h e  scu te l l um  and was t h e  p r imary  sugar t r a n s l o c a t e d  t o  t he  

growing shoots and roo t s .  Sugar accumulat ion i n  s i n k  reg ions  c o r r e l a t e d  

w e l l  w i t h  t h e i r  disappearance i n  t h e  source t i s sue ,  t h e  endosperm. A t  peak 

l e v e l s  of accumulation, g lucose f o l l owed  by f r u c t o s e  and then sucrose, were 

t h e  p r imary  sugars i d e n t i f i e d  i n  bo th  shoots and roo t s .  Malate l e v e l s  i n  

t he  r o o t  were i n te rmed ia te  between sucrose and f r u c t o s e  l e v e l s .  An u n i d e n t i -  

f i e d  carbohydrate,  compr is ing 2-3% o f  t h e  d r y  w t  and n e a r l y  50% o f  t he  t o t a l  

s o l u b l e  carbohydrates, was found i n  t h e  shoot. Levels  o f  t h e  unknown compound 

were h i ghes t  i n  t he  growing p r o t i o n  o f  t h e  shoot.  I n h i b i t i o n  o f  shoot growth 

r a t e  w i t h  water s t r e s s  c o r r e l a t e d  w i t h  decreased l e v e l s  of t h e  unknown. Th is  

suggests t h a t  t h e  unknown compound i s  i n t i m a t e l y  assoc ia ted  w i t h  growth 

processes. 

1979. Agronomy Abs t rac ts .  p. 14. 
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PRESENCE OF COLLECTOZRICHUM WAMINICOLA FRUITIIVG STRUCTURES ON SORGHUM SEEDS 
M. A. Pastor -Corra les and R. A. F rede r i  ksen 

ABSTRACT 

P rev ious l y  undescr ibed symptoms o f  sorghum anthracnose were observed i n  

exper imenta l  p l o t s  i n  Cuyuta, Guatemala, and Robstown, Texas. F r u i t i n g  

s t r u c t u r e s  o f  CoZZectotrichwn graminicoZa (Cesa t i  ) W i  1 son, t h e  causal  agent 

of anthracnose o f  sorghum [sorghum bicoZor ( L . )  Moench] were found on sorghum 

seeds. C lus te r s  o f  a c e r v u l i  occur red  as minute b lack  s t r u c t u r e s  growing 

s u p e r f i c i a l l y  i n  concen t r i c  r i n g s  on t h e  p e r i c a r p  around t h e  s t y l e  area. 

A c e r v u l i  were a l s o  p resen t  on t h e  su r f ace  o f  r a c h i s  branches, b u t  n o t  on t h e  

glumes. BTx 398, TX430, SC170, TP3, 77SC1, and Pioneer Brand 846 were among 

the  l i n e s  and hyb r i ds  which showed t h e  descr ibed  symptoms. Anthracnose 

i n f e c t e d  seeds were found on p l a n t s  i n o c u l a t e d  a t  f l o w e r i n g  o r  s o f t  dough 

stage o f  g r a i n  development i n  t h e  Texas p l o t s  and on p l a n t s  i nocu la ted  be fo re  

f l o w e r i n g  i n  Guatemala. Seeds were f i x e d  and observed under t h e  scanning 

e l e c t r o n  microscope. These seeds showed mature a c e r v u l i  crowded w i t h  s h o r t  

conid iophores bear ing  s i n g l e  f a l c a t e  c o n i d i a  and sep ta te  setae t a p e r i n g  a t  

t h e i r  t i p s .  
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INTEGRATED CONTROL OF MAIZE AND SORGHUM DISEASES I N  TROPICAL AND SUBTROPICAL 
AREAS 
B. L. Renfro and R. A. F reder i  ksen 

ABSTRACT 

Several c o n t r o l  methods a r e  employed t o  minimize losses t o  maize and 

sorghum caused by diseases i n  t r o p i c a l  and sub- t rop ica l  regions. These are  

most o f t e n  i n teg ra ted  by the  farmer, t he  u l t i m a t e  judge and p r a c t i t i o n e r .  

Host res i s tance  and avoidance are  most f r equen t l y  app l i ed  and a re  the  p r i n c i -  

pa l  methods used i n  attempts t o  c o n t r o l  t h e  sorghum g r a i n  and head molds, 

maize ear  r o t s ,  s t a l k  r o t s ,  anthracnose, downy mildew, head smut and v i r u s  and 

spiroplasm i n c i t e d  diseases. Fungic ida l  seed t reatment  i s  o f t e n  used t o  

p r o t e c t  from seed decay, seed l ing  b l i g h t ,  most smuts and, l i k e l y ,  f o r  the  

f u t u r e  c o n t r o l  o f  downy m i  1  dew. Whi 1  e  gene ra l l y  uneconomical , o t h e r  means 

o f  chemical c o n t r o l  have occasional l y  been used t o  c o n t r o l  i n s e c t  vectors,  

f o l i a r  pathogens and b a c t e r i a l  s t a l k  r o t  o f  maize. Storage r o t s  a re  ma in ly  

c o n t r o l l e d  by avo id ing  g r a i n  mo is tu re  cond i t i ons  above 12 percent.  I n  the  

f u t u r e  m u l t i p l e  measures w i l l  need employment f o r  successful  disease c o n t r o l .  

These w i l l  need t o  be i n teg ra ted  w i t h  o t h e r  pest  c o n t r o l  and management 

systems f o r  economic reasons and because i nsects , nematodes, weeds, s o i  1  

cond i t ions ,  agronomic p rac t i ces  and hos t  r e a c t i o n  have profound in f luences 

on disease development. Research must be f l e x i b l e ,  cognizant o f  changes 

and, most c r i t i c a l l y ,  develop a  b e t t e r  t r a n s f e r  system o f  technology. 
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DEVELOPMENT OF MULTIPLE .DISEASE RESISTANT SORGHLIMS 
D. T. Rosenow and R. A .  Freder i ksen  

ABSTRACT 

M u l t i p l e  disease r e s i s t a n t  (MDR) sorghums have been developed i n  t h e  

TAES path01 ogy-breedi  ng program. Most sources o f  r e s i s t a n c e  were found i n  

e x o t i c  germpl asm r e c e n t l y  conver ted  t o  e a r l  i e r - m a t u r i n g  types.  Our i n i t i a l  

s e l e c t i o n  scheme f o r  sources o f  r e s i s t a n c e  i n  South Texas was by means o f  a  

MDR sc reen ing  nursery .  F u r t h e r  sc reen ing  and s e l e c t i o n  f o r  va r ious  diseases 

i s  done a t  Pue r t o  Rico,  Georgia and seve ra l  l o c a t i o n s  i n  South and West Texas 

The b reed ing  p r o c e d ~ ~ r e  i n v o l  ves c o n t i n u a l  i n t e r c r o s s i n g  o f  source 1 ines  and 

agronomica l l y  improved b reed ing  1 i nes w i  t h  MDR. Th is  mu1 ti- l o c a t i o n  sc reen ing  

o f  d i v e r s e  b reed ing  m a t e r i a l  f o r  d isease r e s i s t a n c e  across environments i n  

n a t u r a l  o c c u r r i n g  mu1 t i - d i s e a s e  n u r s e r i e s  has proven e f f e c t i v e .  The c o n t i n u a l  

i n t e r c r o s s i n g  o f  new sources and b reed ing  l i n e s  even o f  e a r l y  genera t ion  progeny 

rows has a l lowed us t o  s e l e c t  m a t e r i a l s  which possess an unusua l l y  h i g h  frequency 

o f  MDR. H igh  l e v e l s  o f  r es i s t ance  t o  t h e  f o l l o w i n g  diseases e x i s t  i n  va r ious  

combinat ions i n  these 1 ines  : Head smut (Sphacelotheca r e i l  i ana) , downy mildew 

(Peronosc lerospora s o r g h i ) ,  maize dwar f  mosaic, anthracnose (Col l e t o t r i c h u m  

g r a m i n i c o l a ) ,  r u s t  (Pucc in i a  purpurea) , zonate l e a f  s p o t  (Gloeocercospora s o r g h i )  , 

grey l e a f  s p o t  (Cercospora s o r g h i ) ,  l e a f  b l i g h t  (Exseroh i lum turcicurn) , Fusar i  um 

head b l  i g h t  (Fusar ium spp.) , charcoal  r o t  (Macrophomina phaseo l ina )  , and g r a i n  mold 

(Cu rvu la r i a ,  Fusarium and o the rs ) .  Examples o f  m u l t i p l e  disease r e s i s t a n t  l i n e s  

a r e  TAM 428, SC 326-6, SC 170-6, SC 748-5, and SC 599-6. The o r i g i n a l  l i n e s  from 

which these were d e r i v e d  a re  I S  12610, I S  12661, I S  3758, and I S  17459. 

1979. Proc.  I X  I n t e r n a t i o n a l  Congress o f  P l a n t  P r o t e c t i o n .  #579. 
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ECONOMIC THRESHOLDS OF HELIOTHIS SPECIES I N  SORGHUM 
G. L. Teetes and B. R. Wiseman 

ABSTRACT 

Based on t h e  research da ta  ava i l ab le ,  and cons ider ing  t h e  f a c t o r s  

discussed i n  t h i s  chapter, t h e  economic th resho ld  o f  HeZiothis i n  sorghum 

would appear t o  be 1  t o  2  l a r vae  per  pan ic le .  The number o f  bushels o f  g r a i n  

t h a t  must be saved t o  equal t h e  c o s t  o f  c o n t r o l  i s  determined by d i v i d i n g  

treatment c o s t  by t h e  va lue o f  a  bushel o f  g ra in .  I f  a  market p r i c e  o f  $2.20 

per bushel (bu) and a  t reatment  c o s t  o f  $5.50 per  acre  a re  assumed, a  sav ing 

o f  a t  l e a s t  2.5 bu o f  g r a i n  per  acre would be necessary t o  o f f s e t  t h e  cos t  

o f  t reatment.  I f  a  grower produced 50 bu pe r  acre  a t  $2.20 per  bu, t h e  per  

acre va lue would be $1 10. A  6  percent l o s s  (1  l a r v a  per  pan i c le )  and a  10 

percent l o s s  ( 2  l a r v a e  per  pan i c le )  would r e s u l t  i n  a  monetary l o s s  o f  $6.60 

and $11 .OO per  acre, respec t i ve l y ,  prov ided t h a t  a l l  l a r v a l  damage cou ld  be 

prevented by one treatment.  The losses express t h e  maxinium p o t e n t i a l  damage 

a t t r i b u t a b l e  t o  a  g iven  l e v e l  o f  i n f e s t a t i o n  i f  i t  i s  assumed t h a t  t h e  l a r v a l  

s ta fe  i s  corr~pleted by a1 1  i n d i v i d u a l s  and t h a t  no envi ror~niental  f a c t o r s  

adversely  a f f e c t  t h e  larvae.  

D i r e c t  c o n t r o l  t a c t i c s  app l i cab le  t o  managing HeZiothis i n  sorghum 

inc lude  growing open-panicle v a r i e t i e s ,  man ipu la t ing  p l a n t i n g  t ime, and t h e  

use o f  chemical c o n t r o l s  based on t h e  economic th resho ld  l e v e l .  Another 

possi  b i  1  i t y  f o r  c o n t r o l  o f  HeZiothis i s  sorghum would s e m  t o  1  i e  i n  e x p l o i -  

t a t i o n  o f  t h e  polyphagous feeding h a b i t  o f  these insec ts .  Man ipu la t ion  o f  

t he  species by c u l t u r a l ,  b i o l o g i c a l  o r  chemical means i n  one c rop  hos t  i n  

the  agroecosystem cou ld  m i t i g a t e  i n f e s t a t i o n s  i n  o the r  crops. Lopez and 

Teetes r e p o r t i n g  on t h e  r e l a t i v e  s i m i l a r i t y  o f  sorghum and c o t t o n  i n  terms 

o f  species composit ion, noted a  c l o s e l y  woven r e l a t i o n s h i p ,  one t h a t  through 



t h e  season, p rog ress i ve l y  acqu i res  g r e a t e r  i n t imacy .  An unchar ted o p p o r t u n i t y  

f o r  pes t  management seems t o  l i e  here. 

1979. Southern Coop. Ser ies  B u l l .  231 : 57-61 

INSECT RESISTANCE I N  SORGHUM 
G. L. Teetes and J .  W .  Johnson 

ABSTRACT 

The s t a t e  o f  t h e  a r t  o f  i n s e c t  r e s i s t a n c e  i n  sorghum i s  discussed. 

Sorghums r e s i s t a n t  t o  i n s e c t  and m i t es  a r e  tabu la ted .  Resistance has been 

repo r ted  i n  17 U.S.A. sorghum pests.  D e t a i l s  a re  g i ven  o f  t h e  s t a t u s  and 

impact o f  r e s i s t a n t  sorghums f o r  management o f  ch inch  bug, greenbug, sorghum 

midge, sorghum webworm, sp ide r  m i tes ,  co rn  l e a f  aphid,  and y e l l o w  sugarcane 

aphid.  

1978. Proc. 33rd Annual Corn & Sorghum Res. Conf. 33: 167-89. 
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MECHANISMS OF SORGHLIM MIDGE RESISTANT SORGHUMS 
George L. Teetes, A l l e n  L.  Wuensche, and J e r r y  W.  Johnson 

ABSTRACT 

W i t h i n  t h e  p a s t  decade, sources o f  sorghum midge, Contarink sorghicola 

(Coqui 11 e t t )  r e s i s t a n c e  have been i d e n t i f i e d  i n  tempora te -  type sorghum, Sorghwn 

bicolor (L . )  Moench, f rom the  Texas Sorghum Conversion Program. I n  t h r e e  years  

o f  s tudy f i v e  1  i n e s  (TNI 2566, TAM 428, SC 423, SGIRL-MR-1, and AF 28) were used 

t o  determine r e l a t i v e  l e v e l s  o f  r e s i s t a n c e  and mechanisms i n v o l v e d  i n  t h e  r e s i s -  

tance e x h i b i t e d  by c e r t a i n  o f  these l i n e s .  H igh  l e v e l s  o f  midge r e s i s t a n c e  were 

e x h i b i t e d  by TAM 2566, and SGIRL-MR-1 i n  comparison t o  e i t h e r  SC 423, TAM 428 

o r  t he  s u s c e p t i b l e  check, Tx 7000, i n  b o t h  y i e l d  and a d u l t  emergence s tud ies .  

Resu l ts  o f  exper iments i n  which the  development o f  sorghum midge i n  t h e  s p i  k e l e t s  

o f  each o f  t he  f i v e  1  ines  was observed, i n d i c a t e d  t h a t  a n t i b i o s i s  was a  ma jo r  

r e s i s t a n c e  mechanism i n  severa l  1  ines,  p a r t i c u l a r l y  TAM 2566. I n  a d d i t i o n ,  s t ud ies  

demonstrated t h a t  fewer female a d u l t s  were cap tu red  on pan i c l es  a t  an thes i s  o f  

severa l  r e s i s t a n t  sorghums than s u s c e p t i b l e  sorghums. Nonpreference was shown t o  

be a  mechanism i n v o l v e d  i n  t h e  r e s i s t a n c e  e x h i b i t e d  by TAM 2566. To lerance d i d  

n o t  appear t o  be an impo r tan t  r e s i s t a n c e  mechanism i n  any o f  t he  f i v e  1  i nes  t es ted .  

1979. I X  I n t e r n a t i o n a l  Congress o f  P l a n t  P r o t e c t i o n  
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DAMAGE TO SORGHUM BY FOUR SPECIES OF SEED-FEEDING BUGS 
G. L. Teetes and D. G. H a l l ,  I V  

ABSTRACT 

Damage t o  sorghum seed by f o u r  species o f  bugs was assessed du r i ng  1978. 

Seed weight and percent  germinat ion gene ra l l y  decreased as numbers o f  r i c e  

s t i n k  bugs, southern green s t i n k  bugs, l e a f f o o t e d  bugs and conchuela s t i n k  

bugs per  pan i c le  increased. Mean number o f  feeding punctures per  seed and 

percent punctured seed gene ra l l y  increased as bug propu la t ions  increased, 

e s p e c i a l l y  a t  t h e  h ighes t  i n f e s t a t i o n  l e v e l .  To some ex ten t ,  weight o f  damaged 

seed decreased as t h e  inc idence o f  punctures increased. Damage t o  sorghum 

g r a i n  was l a r g e l y  due t o  d i r e c t  feeding on seed by bugs, b u t  i n d i r e c t  damage 

r e s u l t e d  from bugs feeding on pan i c le  stems and r a c h i s  branches. Bugs 

were more i n j u r i o u s  t o  g r a i n  i n  t h e  m i l k  and s o f t  dough stages o f  development 

than t o  g r a i n  i n  the  hard dough stage. 

1979. Proc. 11 t h  B ienn ia l  Gra in Sorghum Res. and U t i l  . Conf. 12-13. 
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GROWTH ANALYSIS OF TEMPERATE AND TROPICALLY ADAPTED SORGHUM HYBRIDS AND LINES 
G. L. Thomas and F. R. M i l l e r  

ABSTRACT 

During 1978, 7 p lan t i ngs  were made a t  monthly i n t e r v a l s  a t  Col lege S ta t i on ,  

Texas. F i v e  sorghum genotypes were sown a t  each p l a n t i n g  date. Two genotypes, 

RS610 and NB505, were considered temperately adapted ( t e a )  w h i l e  t h e  o t h e r  3 

genotypes, BTx623, RTx430, and ATx623 x RT430, were considered t r o p i c a l l y  

adapted ( t r a ) .  Green l e a f  area, number o f  green leaves and p l a n t  he igh t  

were ~iieasured f o r  each genotype f o r  each p l a n t i n g  da te  a t  t he  f o l l o w i n g  pheno- 

l o g i c a l  stages: 1 )  f l o r a l  d i f f e r e n t i a t i o n ;  2) 50% anthesis ;  3)  b lack  l a y e r  

a t  t h e  bottom o f  t h e  head. Ana lys is  o f  var iance f o r  a1 1 p lan t i ngs  where a l l  

measurements were made gave t h e  f o l l o w i n g  r e s u l t s .  S i g n i f i c a n t  (a  = .05) 

d i f f e rences  i n  t o t a l  l e a f  area between the  t r a  l i n e s  and o the r  e n t r i e s .  For 

stage 1 and a l l  p l an t i ngs  the  t r a  genotypes were s i g n i f i c a n t l y  t a l l e r .  

Stage 2 and a1 1 p l a n t i n g s  the  t r a  genotype had s i g n i f i c a n t l y  more leaves than 

tea  genotypes. For stage 3 the  t r a  genotypes had s i g n i f i c a n t l y  g rea te r  l e a f  

areas and numbers than the  t e a  genotypes. It would appear t h a t  t he  two 

t r o p i c a l l y  adapted l i n e s  and t h e i r  hybr ids  have g rea te r  l e a f  producing 

p o t e n t i a l  than do t h e  temperately adapted hybr ids.  

1979. Agronomy Abstracts .  71 : 11 1 
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GROWTH AND SOIL WATER EXTRACTION BY DIFFERENT G R A I N  SORGHUM AND MILLET CULTIVARS 
C. W .  Wendt, H. P. Harber t  111, D. T. Rosenow, and J. W .  Johnson 

ABSTRACT 

E i g h t  g r a i n  sorghum cu l  t i v a r s  were grown on an Amari 1  l o  loam s o i  1  a t  

Lubbock, Texas 1976-1979. The s o i l  p r o f i l e  was a t  " f i e l d  capac i ty "  p r i o r  t o  

p lan t i ng .  No add i t i ona l  i r r i g a t i o n  water was added a f t e r  p lan t i ng .  Nobi l e  

s h e l t e r s  were used t o  prevent  r a i n  from fa1 1  i n g  on the  p l o t s .  Parameters 

measured inc lude s o i l  water content,  p l a n t  water  p o t e n t i a l ,  dry weight,  l e a f  

area, and sugar. Grain sorghum c u l  t i v a r s  i nves t i ga ted  i n c l l ~ d e  Tx 7000, SC 599-6, 

SC 56-14, 1790E, B  35, B  Tx 378, A 35 x  SC 599-6, and A 599 x  SC 56-14. The 

amount o f  s o i l  water ex t rac ted  var ied  from 14.0 t o  20.4 cm. There were genera l l y  

more d i f f e rences  i n  s o i l  water e x t r a c t i o n  between years than between c u l t i v a r s  i n  

a  p a r t i c u l a r  year.  However, there were major d i f f e rences  i n  e x t r a c t i o n  among 

c u l t i v a r s  i n  the  t ime and l o c a t i o n  w i t h i n  the  s o i l  p r o f i l e .  

S o i l  water  content  changes i n d i c a t e  t h a t  depths g rea te r  than 210 cm.should 

be i nves t i ga ted  because major changes occurred a t  t h i s  depth. 

Di f ferences e x i s t e d  i n  l e a f  area index and d ry  weight  among c u l t i v a r s .  

'The sugar content  o f  the  s t a l k s  and leaves were s i g n i f i c a n t l y  d i f f e r e n t  among 

c u l t i v a r s .  There was no r e l a t i o n s h i p  between the  l e a f  and s t a l k  sugars. 

Y i e l d  data between c u l  ti vars were n o t  consis t e n t  between years because o f  

d i f fe rences i n  p l a n t i n g  date and i n f e s t a t i o n  by Banks grass m i te  and midge. 

M i  1  l e t  cu l  ti vars i nvest igated inc luded t h e  Senegal popu la t ion  and RMPl ( s )C l  . 
'The c u l t i v a r s  were found t o  be d i f f i c u l t  t o  es tab l i sh ,  poor e x t r a c t o r s  o f  s o i l  

water (9 - l l cm)  and poor y i e l d e r s  o f  g ra in  (537-575 kg/ha) . 

1979. Proc. 11th B ienn ia l  Grain Sorghum Res. and U t i l .  Conf. p. 49. 
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FLORAL INITIATION I N  SORGHUM HASTENED BY GIBBERELLIC A C I D  AND FAR-RED LIGHT 
E. A. Wi l l i ams and P. W .  Morgan 

ABSTRACT 

F l o r a l  i n i t i a t i o n  i n  sorghum was hastened by f i v e  minutes o f  f a r  red  

l i g h t  g iven  a t  t h e  beginning o f  t h e  12 hour n i g h t  pe r i od  p lus  g i b b e r e l l i c  

ac id.  The t ime o f  a p p l i c a t i o n  o f  GA3 was n o t  c r i t i c a l ,  b u t  t he  two t r e a t -  

ments were more e f f e c t i v e  together  than e i t h e r  alone. Flower i n i t i a t i o n  

was hastened severa l  days by these treatments. 

1979. Planta. 145:269-272 
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DIFFERENTIAL RESPONSE OF SORGHUM CULTIVARS TO DROUGHT STRESS 
C .  A .  Woodfin, D. T. Rosenow, L. E. Clark, and J. W. Johnson 

ABSTRACT 

Sorghum genotypes were eval uated f o r  to1  erance t o  drought s t ress  under 

f i e l d  cond i t ions  du r ing  the  pas t  two years. Notes were taken when p lan ts  were 

under drought s t ress  a t  two stages; e a r l y  i n  the  season before  f lower ing,  and 

l a t e r  i n  t h e  season du r ing  the  l a t e  g r a i n  development stage. Notes on l e a f  

r o l l i n g ,  excessive l e a f  erectness, l e a f  bleaching, and l e a f  t i p  and margin 

burn were taken e a r l y  i n  t h e  season and corrbi ned i n t o  one drought s t ress  r a t i n g ,  

t h e i r  presence being considered a poor response. During the  l a t e  g r a i n  develop- 

ment stage, r a t i n g s  on premature l e a f  and p l a n t  death were used t o  i n d i c a t e  an 

undesi rable drought response. Ea r l y  season s t ress  suscept i  b i  1 i t y  r e s u l t s  i n  

head b l a s t i n g  and delay i n  f lower ing .  Premature p l a n t d e a t h  caused by l a t e  

season s t ress  o f t e n  r e s u l t s  i n  lodg ing  and reduced seed s i z e .  D i s t i n c t  d i f f e r -  

ences i n  drought response among c u l t i v a r s  were found a t  bo th  growth stages. 

There were d i s t i n c t  d i f fe rences i n  drought r e a c t i o n  w i t h i n  c u l t i v a r s  a t  the  

two stages. No c u l t i v a r s  were found w i t h  h igh  l e v e l s  o f  to le rance a t  both 

growth stages. 

1979. Agronomy Abstracts.  p. 82. 
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ICRISAT Hosts Five Workshops in Busy Winter 

ICRISAT was host  for f ive internat ional work- 
shops i n  a period of three months and 10 days in  late 
1978 and early 1979. 

The busy winter program started w i t h  an Inter- 
nat ional Workshop on Agroc l  imatologica l Research 
Needs of the Semi-Arid Tropics November 22 -24.  
Twenty-five par t ic ipants  from 11 countr ies discussed 
techniques, methodologies, approaches, instrumenta- 
t ion and means of agrocl imatological research. 

ICRISAT and Texas A & M Univers i ty  jo in t ly  
sponsored the lnternat ional Workshop on Sorghum 
Diseases December 11 - 15 i n  H yderabad. F i f ty-s ix  
papers were presented from Asia, Afr ica, North 
America and South America on ind iv idual  d ~ s e a s e s  
of sorghum, inc lud ing smuts, grain molds, downy 
mildew, head bl ights, and s ta lk  rots, ergot, leaf 
diseases and v i rus diseases. Research p r i o r ~ t i e s  
were recommended for each group of diseases. 

A consu I tants'  group d iscuss ion on Resistance 
to Soil-borne Diseases of Legumes was held by D  rector Swrndale examlnes sorghum d~sease ldentlflcatlon 
ICRISAT'S Pulse Pathology sect ion January 8 - 11 book wr th Co-A~~thors W I  l l ~ a r n s  ( le f t ) ,  Freder~ksen and G ~ r a r d  
w i t h  10 consultants attending from Austral ia, India, 
the Netherlands, U K and the U SA.  V i s i t s  to experi- 
mental f i e lds  st imulated in-depth d iscuss ions of 
ICRISAT's work in  th i s  area. 

Sorghum/Millet, Chickpea Disease 
The lnternat ional Workshop on lntercropping 

January 10 - 13 attracted some 35 delegates from 15 
Handbooks Published by ICRISAT 

countr ies and h igh l ighted the tremendous interest 
recently developed and the rapid improvements being 
made i n  experimental approaches to intercropping. 
A t  ICRISAT the work i s  based mainly on four intercrop 
combinations of the f ive ICRISAT crops: sorghirm/ 
plgeonpea. millet/ 'groundnc~t, sorghum/chickl)oa, anti 
sorghuni/mi I le t .  

ICRISAT's Economics program was host  for an 
Internat ional Workshop on Socioeconomic Constraints 
to Development of Semi-Arid Tropical Agriculture 
February 19 -23. I t  was attended by 46 part ic ipants 
from 13 countr ies and 40 ICRISAT sc ient is ts .  Papers 
and discussions emphasized the need to analyze 
labor bott lenecks in West Afr ica, to  learn more about 
the goals of farmers throughout the SAT, to study in  
depth possible mechanisms for the improvement of 
agricultural  produce markets, to  extentf to  a r m s  other 
than lndia the v i l l age  level economic studies and 
research on farmers' a t t i tudes to r i sk  conducted here, 
and to assess the potent ial  for development inherent 
in  the transfer o f  already ex is t ing  technology, such 
as irr igat ion tanks in  lnd ia to countr ies w i t h  re la t ive ly  
lower levels  of intensity i n  use of agricultural  resour- 
ces. 

The lnternat ional Workshop on Chickpea Im- 
provement February 28 to March 2 drew 51 delegates 
from 14 countr ies and 31 ICRISAT sc ient is ts .  Topics 
discussed included breeding strategies, including 
germplasm work and nursery t r ia ls ;  y ield-improvement 
through kabu l i-desi i ntrogression; recent developments 
in  chickpea agronomy and physiology; microbiology 
research in  chickpeas; and plant protection. Two 
separate sessions were devoted to country reports, 
and special  attent ion was given to the ICRISAT/ 
ICARDA program. 

Proceedings of these workshops are i n  various 
staQes o f  preparation. Copies may be obtained by 

Two pocket-size handbooks, w i th  c l i n i ca l  qua1 i t y  
color photographs for ident i f icat ion of sorghum and 
pearl m i l l e t  diseases and for w i l t - l i k e  disorders of 
chickpea, were among ICRISAT publ icat ions in  1978. 

The "Sorghum and Pearl M i l l e t  Disease Idont i f i -  
cat ion Handbook," publ ished i n  cooperation w i th  Texas 
A & M Univers i ty ,  inc ludes a disease-ident i f icat ion key 
and descript ions of the symptoms o f  32 diseases. I t  has  
59 ful l -color i l lus t rat ions.  The co-authors are R. J. 
Wi l l ialns of ICRISAT, R. A. Frederiksen of Texas A & M, 
and J.-C. Girard of IRAT IF rance) .  Copies are avai l -  
able in  English, French and Spanish. 

"Diagnosis of some Wi I t - l ike Disorders of Chick-  
pea ( C i c e r  ar iet inum L.)," i s  the resul t  of an attempt 
to c lar i fy  the considera-b& e n f u s i o n  i_n-dizgnosing 
various chickpea disorders, part icular ly wi l t%%aroot  ' 

rots. I n  the past, these disorders were frequently c las-  
s i f i ed  under the general heading of  " w i l t  complex;" 
ICRISAT pathologists have shown that the condit ion is  
actual ly a number of d i s t inc t  diagnosable diseases. 

This handbook describes the character ist ic 
features of the main disorders of c h i c k ~ e a ,  and in- 
cludes 37 diagnost ic photographs. I n  addit ion to a 
disease-ident i f icat ion key, the handbook contains a 
summary of the chickpea w i I t  surveys conducted on 
the subcontinent of India. The authors are Y.  L. Nene, 
M.P. Haware, and M. V. Reddy, pulse pathologists at  
ICRISAT. 

The handbook i s  pr inted in  English, and we are 
explor ing poss ib i l i ty  of supplements in  Spanish and 
Arabic. 

Single copies of both handbooks may be obtain- 
ed free of charge by wr i t i ng  Head of Information Servi- 
ces, ICRISAT, 1-1 1-256 Begumpet, Hyderabad 500 016, 
A.P., India. Please specify by t i t l e  in  ordering. . -. 
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he year 1979 could be the 
r when traditional sorghum 
d barriers 4egin to  topple. 

could be the beginning of  a 
eriod when Southeastern, 

Mid-South and Southwestern sor- 
ghum yields start t o  catch u p  with 
the yields grown in  the more favor- 
able conditions of the H igh Plains. 

Why? Because unti l  recently, 
insects and diseases have kept  the 
l id  on  sorghum performance'in the 
Southern states. Bu t  downy mildew, 
anthracnose, head smut and green- 
bugs are now being whipped through 
i r r~proved genetic hybrid resistance. 
On ly  the midge remains as a major  
insect challenging sorghum produc- 
ers-and work is well underway t o  
bui ld hybrids with resistance t o  that 
long-term sorghum pest. 

I n  short, sorghcrrii plant breeders 
can now put  less emphasis o n  "put- 
t ing out  fires" and get down t o  the 
serious business of  increasing gene- 
tic yielding ability. 

"We have always placed para- 
mount  importance o n  yield:' says Dr. 
Rodney Rogers, Funk's manager of 
sorghum research. "But yield poten- 
tial has been l imited seriously b y  the 
severe insect and disease problems 
existing i n  the South. So  we have 
concentrated our eff ~ r t s  o n  solving 
these problems so that our  hybrids 
could reach their full genetic yield 
potential:' 

Funk now has a comprehensive 
line-up of widely adapted hybrids 
that carry resistance to  whatever 
problems a sorghurn producer might 
have. Downy rnildew arid anthrac- 
nose have been two  major disease 
problems, but now G-589, G-522DR 
and G-722DR grain sory hurns, G-88F 
sorghum-scldan and G-102s s i l i ~ye  

sorghum carry resistance to  these 
twddiscases of the Southeast. 
G-499(3BR, G-642GBR and 
G-622GBR fi l l  the need for green- 
bug resistant hybrids i n  areas where 
that pest has been a problem. 

Dr. Norman Wilson, Funk sor- 
ghum breeder i n  the Southeast, has 
been working with Dr. Rogers o'ri 
boosting hybrid yielding abil ity 
across the South. Dr. Wilson is test- 
ing hybrids at Funk locations i n  
Greenville, Mississippi; Coolidge, 
Georgia; Corning, Arkansas; 1.a mar, 
Missouri; and Progresso, Taylor, 
Victoria and Lubbock, Texas. 

t i e  screens his sorghum hybr id 
candidates at these locations for a 
variety of factors and uses data 
cornpiled at niany Funk Research 
Evaluation Plots (or  REPS) located 
across the South and Southwest. 
The REP tests a r t  made by  farmers 
-under normal growing conditions. 
Testirig done i n  the REPS is  the final 
research stage before sorghum 
hybrids are produced in  commercial 
quantities for public release. 

Wli i le Drs. Rogers and Wilson 
will continue t o  bring insect and 
disease resistant hybrids onto the 
market, they have trained their guns 
on  improved yield and have two  
hybrids in develo?ment that prornise 
t o  be bell ringers. 

The first is G- 61 1, a new hybrid 
h a t  was just nun~bered  this winter. 
Formerly carrying Hie expel-irnental 
riurnl.ler 22 16, G-131 1 wil l Ile sr:eri in 
l imitcd c o ~  n ~ n e ~ - c i ~ i l  qi~ar,tities Tor the 
first tir~ir this c n ~ ~ ~ i l i y  year. I1 is tropi- 
cally adaptcd arlc carries the sarrle 
disease resistance as G--722DK and 
G-522DK. It is also grecnbug 
resistd~lt .  

i3ut G-61 .I also pays off in  the 
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SORGHUM Y I E L D  BARRIERS B E G I N N I N G  TO F A L L .  

FOUR DOWN, ONE TO GO (continued) 

yield column. Early tests show that 
i t  will yield as well as or better than 
G-522DR, a hybrid that consistently 
has placed high i n  yield trials. I t  set . 
a new state sorghum yield record i n  
Arkansas in  1978 with an irrigated 
yield of 11,588.3 I bs per acre. 

A second hybrid l ikely will 
receive its "G" number i n  1980. 
Carrying the experimental number 
2194, i t  too  provides wide resistance 
t o  diseases and insects. Early tests 
for 2194 indicate that its yield poten- 
tial is equal or superior t o  existing 
hybrids of comparable maturity. 

Both G-611 and the experimen- 
tal hybrid 2194 are tropically adapted. 
Dr. Wilson feels that tropical adapta- 
t ion is one research effort now paying 
big dividends i n  the yield column for 
Southern sorghum producers. Tropi- 
cal ada ytation allows many South 
Texas, Mid-South and Southeastern 
sorghum growers t o  achieve yields 
comparable to  those grown in  the 
High Plains. 

"In fact, tropical adaptation has 
proven t o  be a real yield booster i n  
all areas where night temperatures 
and humidity are h igh dc~ring the 
growing season:' Dr. Wilson says. 

"The advantage f rom tropical 
adaptation seems to  be Inore a func- 
t ion of elevation and rainfall rather 
than latitude:' 

These new Southern-adapted 
sor h u m  hybrids with tropicai adap- 
tati ! n show multigeriic resistance t o  
many different so;gtiurn disease and 
insect problenis and will withstand 
har-vest-time rainfalls and other 
wedthering problclns b e t t ~ r .  

Hybrids carryirig tropical adap- 
tation have imniediate usefulness i n  
the Southern sorghum be1 t because 
this area is characterized by warm 

night temperatures and high humid-  
ity during the crop growth and 
development stages. 

Dr. Wilson developed the first 
commercial grain sorghum hybrids 
with tropical adaptation, a concept 
based o n  early work by Dr. Fred 
Miller of Texas A G M Uriiversity, 
using World Sorghum Collection 
germ plasm. 

Sorghum midge still remains as 
the one nearly universal, and as yet 
unsolved, problem facing Southern 
producers. Drs. Rogers and Wilson 
expect t o  have at least a partial so- 
lution to  that p r o b l e n ~  within a few 
years. 

According to  Dr. Rogers, sor- 
ghum midge is a minute orange f ly 
which lays its eggs i n  the developing 
grain of the sorghum head. This egg 
hatches into a t iny maggot which 
feeds inside the kernel, causing I ~ c s d  
blasting and heavy yield losses. 

The problem usually occurs i n  
sorghum planted later than adjacent 
sorghum fields, the later plantings 
being subject t o  higher insect popu- 
lation levels. 

"Dr. Wilson has b e ~ n  successful 
i n  selecting parent material with 
midge resistance;' says Dr. Roger s. 
"We are making an intense effort 
t o  bring resistant hybrids on  stream 
and will be evaluating some proto- 
type hybrids in  19791' 

"However;' Dr. Rogers c a u t i x ~ s ,  
"when we d o  have rr~ idge resistance 
it will probal->ly not be t h e  cornpleto 
sulrlf.ion. 111 other words, sory ~ L I ~ I I  

growers may still Ilavt! to  L I S ~  a11 
insecticide ill con1 b i ~ i a t i o ~ i  with the 
resistant hybrid when rl i idgc popu- 
lations are higtl:' 
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Pathologists from 20 countries met at priorities. S 0 rg h u m Hyderabad. India. on December I 1-15, Sessions on smuts, grain molds, virus 
1978, to review the status of internation- diseases. downy mildew, leaf diseases, 

P athol og ists ally important sorghum diseases. Organ- stalk rots. head blights, ergot. and 
ized by the International Crops Research utilization of resistance were held 
Institute fur the Semi-Arid Tropics and separately during the International M eet the Texas Agricultural Experiment Sm- Workshop on Sorghum Diseases. 
tion of Texas A & M University, this was Recommendations were drafted and 
the first meeting of pathologists from will appear in the technical proceedings 
North and South America, Australia, of the conference. The proceedings will 
Africa, Asia, and Europe to establish' reflect the current state of the art on 
internationally coordinated goals and sorghum pathology. 
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me Bi  -Annual Grain Sorghum Util ization Confer- 
was held i n  Wichita Konsas on February 28-March 2 
The Conference which has been held each yeor ti* 

1957, was co-sponsored this year by Grain Sorghum 
Producers Associatioti, Tbxas Grain Sorghum ~ r o d u ; t h  
b r d ,  Kansas Grain Sorghum Growers Associatim , 
and Sorghum I mprovement Conference of North A m i -  
CQ . 1 

The three-day conference featured reporb on research 
in entomol ogy , cul turd -management practices, plant 
breeding, physiology, chemical and nutritional Inr - 
provement. I 

Arrangements for the conference were made by Kansas 
Grain Sorghum Board. Over 100 personsattended he 
Conference. 

Sorghum specialists at the B i  -Annual Groin S orghum 
Utilization Conference are Left to Right: Dr. Jerqt D. 

, &$tin, Pmfessor, Department of Agronomy of Univei- 
si ty of Nebraska; Dr. R. A. Frederickson, Professor- 
Plant Pathology of Texas A.and M. University; and 
Dr. Richard Vanderl ip, Professor-Agronomy of Kansas 
State University. 
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LOOKING INTO SORGHUM' S FUTURE 

J u s t  keeping t r a c k  of a l l  t he  p r o j e c t s  D r .  Fred M i l l e r  o f  the  Agronoqy F i e l d  Lab 
has going woul d be a f u l l  t ime j o b  f o r  any average person. He i s  i n  charge o f  
sorghum improvement f o r  the southern two- t h i  rds of Texas, a1 ong wi t h  p rov id ing  
t r o p i  cal l y  adapted types t o  count r ies  such as Mexico, Braz i  1 , Ind ia ,  Honduras, 
and Tanzania f o r  eval ua t ion .  I 

On 1 eave from TAMU, Dr. M i  1 l e r  spent f i v e  years i n  Puerto Ri co i n  charge o f  
developing a sorghuin conversion program fo r  the  USDA. The program invo lved 
conver t ing  a t a l l ,  photoperiod s e n s i t i v e  A f r i can  sorghum t o  a s h o r t e r  sorghum, 
i n s e n s i t i v e  t o  photoperiod and t h a t  would develop a seed head i n  the  Puerto 
Rican l a t i t u d e .  When Dr. M i l l e r  returned t o  Col lege S t a t i o n  i n  1970, Dr. M.E. 
Bloodworth chal lenged him t o  develop a sorghum adapted f o r  South Texas. South 
Texas sorghum producers were a t t a i n i n g  y i e l d s  o f  on l y  a t h i r d  t o  one-hal f  o f  
farmers on the  High P la ins  and f u r t h e r  nor th .  

Step one i n  the  process was t o  l ook  a t  the  wor ld  c o l l e c t i o n  o f  sorghums. 
Dr. M i l l e r  selected a t r o p i c a l  E th iop ian type t o  cross w i t h  a l o c a l  type o f  
greate,r y i e l d  p o t e n t i a l .  The h y b r i d  was sent  t o  Puerto Rico i n  the  w i n t e r  o f  
1971 and t e s t  planted. Resul t s  were good, and these sorghum. types have been 
released and proven e f f e c t i v e  f o r  use i n  South Texas. 

The next  quest ion was, why d i d  t h i s  p l a n t  y i e l d  we l l  i n  South Texas and t h e  
types grown f u r t h e r  n o r t h  d i d  not .  An Aus t ra l i an  graduate student, Geoff 
Thomas, ,nade a computer ana lys is  o f  a nufiber o f  types and found t h a t  t he  major 
v a r i a b l e  was the germinat ion te,nporatures. Trop ica l  v a r i e t i e s  gerrni nate a t  a 
lower temperature comparc:d t o  telnperat.e v a r i e t i e s  . The opposi te would thought 
t o  have been t rue,  b u t  t h i s  i s  be l ieved t o  be a compensation mechanism f o r  the  
sho r te r  day lengths i n  southern o r  t r o p i c a l  c l imates.  High P la ins  v a r i e t i e s  
grown i n  the south miiy not  be able t o  achieve h igh  productivity due to t h e  f a c t  
t h a t  dut i n g  the  day t h e i r  r e l a t i v e l y  h igh  h e a t  requirements are  n o t  f u l l y  met. 
This, p'ius h igh  r e s p i r a t i o n  losses dur ing  the h o t  n igh ts  o f  what l i t t l e  I s  
produced may account fo r  the low y i e l d s .  A t  l e a s t  t h i s  i s  a theory. 
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A p r i l  1979 

A t o t a l  o f  n i n e  graduate students a re  p resen t l y  working on sorghum improvement. 
P r o j e c t  t o p i c s  range f rom p r a c t i c a l  agronomic aspects o f  growing sorghum and 
development o f  h i g h  l y s i n e  kerne ls  t o  pa tho log i ca l  and p h y s i o l o g i c a l  s tud ies .  
Armando Valdez, a doc to ra l  s tudent  from Mexico, i s  determin ing i f  s e l e c t i o n  o f  
a sorghum type can be made based o n l y  on temperature p h e ~ o t y p e  ( o f  germinat ion) ,  
when a low base temperature sorghum i s  crossed w i t h  a h i g h  base temperature type. 
T h i s  would a l l o w  f o r  t e s t i n g  t o  be conducted a t  on l y  a l i m i t e d  number o f  p laces 
i n s t e a d  o f  the  numerous l o c a t i o n s  now used t o  account f o r  vary ing  c l i m a t i c  ranges. 
Substant ia l  sav ing o f  t ime and money spent t e s t i n g  w i l l  p a r t i c u l a r l y  b e n e f i t  t h e  
seed i ndus try. 

Another s tudent  i s  exper iment ing w i t h  an Eth iop ian  sorghum type which produces 
shrunken kerne ls  o f  h igh  l y s i n e  content ,  c ross ing  i t  w i t h  a f u l l  kerne l  pro-  
ducing type w i t h  a lower l y s i n e  content .  Where 1.9% of t he  p r o t e i n  of most 
sorghum i s  l y s i n e ,  t h i s  h y b r i d  w i l l  y i e l d  a l y s i n e  content  o f  2.2-2.3% of t h e  
t o t a l  p r o t e i n .  

I t has been theo r i zed  t h a t  sorghum i s  p o t e n t i a l l y  capable o f  y i e l d i n g  35,000 
pounds per  acre. Th i s  goal cou ld  be approached through work conducted w i t h  
t w i n  seeded heads and c o n t r o l  of genet ic  indeterminancy o f  head s ize .  Research 
i s  a l s o  beginning on the  r o o t  system, as l i t t l e  i s  r e a l l y  known except t h a t  
t he re  are  d i f fe rences,  probably r e l a t e d  t o  the  c l ima te  o f  evo lu t i on .  I n  a d d i t i o n  
t o  the  improvements s p e c i f i c a l l y  bred f o r ,  many o f  these new t r o p i c a l  types a re  
p rov ing  b e t t e r  i n s e c t ,  drought, and disease r e s i s t a n t ,  and o f  good n u t r i t i o n a l  
qua1 i t y .  

Seed company agronomists and breeders p e r i  od i  c a l  l y  v i  s i  t the  campus f i e l d  1 ab 
and nursery  t o  view developments and express problems experienced i n  t h e i r  
p a r t i c u l a r  area. D r .  M i l l e r ' s  s t rong  b e l i e f  i n  keeping the  door open t o  the  
p u b l i c  and ma in ta in ing  a d i r e c t  l i n e  o f  communication w i t h  the  seed i n d u s t r y  
a1 lows f o r  a steady f l o w  o f  in te rchang ing  ideas and concepts. Th is  o f t e n  
s t imu la tes  the  establ ishment  o f  new research p r o j e c t s .  

Cooperation between A&M and f o r e i g n  sorghum producing nat ions  i s  a l s o  st rong.  
I n  f a c t ,  f o r  the  f i r s t  time, A&M and a f o r e i g n  country  w i l l  j o i n t l y  re lease a 
sorghum type. Probably w i t h i n  a year  TAMU and Guatamala w i l l  r e lease  a t r o p i -  
c a l l y  adapted sorghum type w h i l e  Mexico and A&M w i l l  re lease a random mat ing 
popu la t ion .  

I t  i s  obvious t h a t  t h e  concept o f  the  " p e r f e c t "  sorghum i s  an ever  expanding 
idea,  and w i l l  l i k e l y  never be a t t a i n e d  as someone always has an idea f o r  
iniprove~sent, e s p e c i a l l y  D r .  M i l l e r  and h i s  coworkers. 



New twin-seeded 
sorghums are tested 
The release of a twin-seeded hvhrid 
sorghum bv Northrup King for field 
testing may be the start of a new trend 
in sorghum production, according to 
Paul Menge, director of hybrid sorghum 
research at Northrup King. 

"Twin-seeded sorghum has shown as 
much as a 50C; yield advantage over 
conventional hybtids. However, we feel 
a 15 to !20Cc yield increase is a more 
reliable expectation." 

Northrup King is releasing its first 
t w i n - d e d  hybrids to growers for field 

planting tests this year. The new twin- 
seeded hybrids could be available for 
widespread distribution in 1980. 
Texas A&M scientists first recognized 

the economic potential of the t win-seed 
characteristic and have been the leader 
in developing breeding material. Their 
m r c h  agrees with NK's; a 16 to 205 
yi~ld increase could be typical, North- 
rup King officials said. 

The difference is in the heads. Each 
floret contains two flowers instead of 
the traditional one. The result is two 
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Twin  flowerhg mms to iuduolt 
TWIX~L€CD€P LORGHUMb ARE tb of  ha^ p r  A ' 1 

""TREND @F T HE CWURE tv~ical  soinhunl head has around 2 ,500  I * .  
1 hr release of a twin-~rzded hybrid weds, types, swG 
s i ~ r p l ~ u : ~ ~  hy Northrup K!ng I 6 . r  lield M~~~~ "The seed size Je- 
testing 11Uj' he tk Start of B P b  trend pendS nlost the genetic Inaterial in 
in sc~rphuln pruductio~l, accordlne to (he plarlt. we have some twin-seede(j 

M e n ~ e -  Director of H~brld -%r- selections tllat havr a large seed sire. I 
ghu111 Research at Northrup King. 

"Twin-seeded sorghum has shi)wn 
as rnuch -as a 50% yield advantage over 
conbentional hybrids. However, we feel 
ir 1 5  to 20%. yield increase i s  a more 
reliable expect at ton." 

Northrup King will release its first 
twin-seedeli h y h ~  ~ c l s  I ( .  :;!c.tBre! t o :  
fie!d plarrting tests in 1 )7(!. I'iw IVSL 

tw!n-heeded hybrids could be &I a11:tl.l~ 
for widespread distribution i r~ 1080. 
Texas A&M scientists first recognizeu 
the economic p~!entia: o f  the r.vir~ 
seed character and have been the lead- 
cr in developing breeding ~naterial. 
Their resoarch agrees with NK's; a 15 
to 20% yield increase co111d he typical, 

The difference is in t he heads. Each 
floret contairrs two flowers instead of 
4ht t t & W  om. h u k :  two #W- 

- 
There is urle tlifferencc though, the 
twin-seeded I~ybrids tend to  produce s 
tlatter seed." 

Tilc hybrids Norti\r~~p King h;rc 
av.i~lable for field testing and the Ily- 
hrrJs Texas A&M are testing have rlic 
t\s~ll-seedca cllriractzristic added oltly 
OII the male side. 

Nortilt up King has also developed 
;i I~.n~cllc 11ne that has the twin-seeded 
ch~raLreristic. By having the twm- 
seeded characteristic on both rnslc and 
fenlalc lines, Mengs believes that ne;lr;y 
IOcWo ut' rhr tlorets will be Inore l ik t l )  
to set twir: seeds. 

Northrup Kiilp has thund tllat the 
twill-scedcd iha~aitetistic can he :~dd-  
ed to regular t~rccding lines. witl~vcrr 
chnng~ng I IIC pl;l n t  's c~t l~el  cllarac-ter- 
ist ics. 

drm Illce+d& mrphum plant "Wc sllr)'~lcl be h i e  tt; add tht. 
breeder bhge, I ir ln-sccbcieil L-lr;rracicristic to i ~ u r  exis(- 

Wile p r  &a b p e s w  bc in€ I~yhr~Jc .ind iluprct tlle;n to main- 
> Qbst yie& &nrd either d o u w  or t i t i i t  lllc d r r i  ; ~ L I C . I  tS1l;S t(l&t !:,l~t: m : l d ~  I 

sorghum weds. explained sorghum 
plant breeder Menge. 

While your first impression may be 
that yields shoulcl either be doubled or - 
the LKed size is smaller, neither is true. 

"Twin flowering seems to reduce the 
number of florets per head. A typical . 
sorghum head has around 2..500 d* 
twin-seeded types, .Wk more," Menge 
explained. "The seed size depends mwt 
on t b  genetic material in the plant. We 
have some twin-seeded selections that 
have s large seed size. There is one 
d i w  though, the twin-seeded 
hybrids tend to produce a flatter 4." 
me B$brids Northrup King has 

availabk for field testing and the 
hybrids Texas A&M are testing have 
the tw in -ded  characteristic added 
only on the male side. 

Northrup King has also d e v e i w  a 
female line that has the twin-.seedd 
characteristic. By having the twin- 
e dl)#racteristic on both male and 

jp believes that nearlv 
s will be more likdy to 

ing has found 'that the 
aracteristic can be added 

bg FIIJ)Ular breeding tines. without 
dht&tg the plant's other characteris- 
tisc 

"Wb h u l d  he able to add the twin- - chttracteristic to our existing 
byhbb and expect them to maintain 
Pbp eharacteiistics that have made 
-abar popular with growers," concluded 
w* ' 

IA May-June 1979 

c BESTAVAILABLE &PY 
b 



Seed Treatment Will Stop Herbicide Injury 

sorghum hybrids sold by the two 
- seed firms for sales to farmers in 

1980. For pur: oses of its own 
brand identification, Funk will 
market the safened seed under a 
trade name, Herbishield. 

Final Testing Phase 
The two new herbicides are in 

final phases of testing and 
registration with the Environ- 
mental Protection Agency 
(EPA) now. 

The first new herbicide to be 
released and sold along with 
safened seed will be named, 
Bicep. 

According to company of- 
ficials, Bicep is a combination of 
Dual, a registered pre-plant 
herbicide for most annual grass 
and certain broadleaf weeds in 
corn and soybeans, plus AAtrex. 
Dr. J. W. Peek of Greensboro, the 
chemical finn's manager of its 
biological research department 
said the two chemicals in com- 

a bination will give farmers the 
broad-spectrum weed and grass 
control tool they need for suc- 

- cessful sorghum production. 
The second new herbicide, due 

out a year later, is to be named 
Milocep. It is a combination of 
Dual and Milogard. 

'me active ingredient in Dual 
herbicide @ metolachlor. 

Detoxify Metolacblor 
Peek explair~ed the seed 

safener serve. to detoxify the 
mctolachlor. Without first 
chemically safening the seed, 
Peek pointed out, using Dual 
(metolachlor) on sorghum would 
kili sorghum outright. 

The label on Bicep, according 
to Peck, will cover the following 
annual grasses: barnyardgrass 
or watergrass, crabgrass, 
cupgrass, three foxtails - giant, 
green and yellow - goosegrass, 
yellow nutsedge fall panicum, 
signalgrass and witchgrass. 

- Broadleaf w-eds covered un- 
der the anticipated registration 
L~cludes carpetweed, cocklebur, 
~~~nbsquar te r ,  Florida pursley, 
ragh~ecl, smartwt~cd, velvetlc~af, 
~nurningglory, pigweed, purslane 
and puncturevine. 

Company officials say Bicep 
also gives partial control of both 
seedling Johnsongrass and 
sandburs. 

Exactly how the safener 
detoxifies the herbicide's active 
ingredient is subject of further 
research, Peek said. 

Broadens Options 
Both Bicep and Milocep, said 

the company, are expected to be 
cleared for use by farmers as 
either a pre-plant incorporated 
herbicide or as a pre-emergence 
herbicide, broadening consid- 
erably farmers' choices in their 
pest plant control programs. 

Peek told the seminar that 
since it was proving so difficult 
for his firm and others to find a 
good grass herbicide which was 
selective for sorghum, research- 
ers at the firm's Basle, Switzer- 
land, headquarters moved sever- 
al years ago to find a herbicide 
antidote that would permit an 
existing grass herbicide tb be 
used on sorghum. 

What eventually has become 
Concep was discovered in 1974 
and carried the experimental 
designation CG A-43089. 

Chemical and seed firm of- 
ficials said test marketing next 
year will involve use of Corlcep 
treated Funk hyhrld sorghum 
seed and the initial herbicide, 
Bicep. 

Ijcgistration cf Bicep is ex- 
pected to be con~plcted this fall. 

Exact areas of initial market- 
ing are being chosen at this time. 

Hybrids Selected 
The initial hybrids to be 

Concep-safened and sold a s  
Herbishield seed, according to 
the seed company, will be G- 
49%BR, G-~WXX, G-522, G-522A, 
G522PR, G-611, G423GBR, and 
G-642GRR. 

Some problems with seed 
germination have been en- 
countered in cold, wet soils. 
k Texas researcher who has 

evaluattd the system is Dr. Allen 
Weise, weed control rcsearchcr 
at the Texas A,cricultural 
Exporimer~t Station at Rushland, 
near Amarillo. 

He said the method no doubt 
will be helpful to the state's 
sorghum producers. "This 
revolutionary idea will help 
farmers control grasses and 
weeds in sorghum that escape 
other herbicides," Weise said. 
"Nutsedge is a good example." 

After a little more research 
with the protectant, we will know 
if Bicep and MSlocep can be used 

safely on sorghum growing in 
sandy soils. If it works, our 
growers will be able to control 
sandburs in sorghum for the first 
time. 

"Controlling volunteer sor- 
ghum or shattercane in sorghum 
fields with the new herbicides is 
another possibility ." 

Weise said seed safeners are a 
viable approach to better grass 
control. He noted that several 
others are currently on the 
market. Stauffer Chemical 
Company's Eradicane is a 
combination of Eptam and a 
chemical seed safener, applied 
directly on the soil for weed and 
grass control in corn. The firnl's: 
Sutan Plus is a combination of 
Sutan plus a safener. 

Gulf Chemical Coi?yany also 
has available such a product, 
called Protec. 

Other major finr~s are known 
to be in pursuit of antidotes. . 

Noted Weise, "Safeners may 
be easier to find and less costly 
on manufacturers than new 
herbicides themselves, con- 
sidering the many environmental 
factors which rllust be met and 
fulfilled before marketing can 
begin. " 

18 buthwcst Farm Press Thursday, May 24, 1979 
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BRAZILIAN RESEARCHER CONFERS WITH A&M SCIENTISTS ON DOWNY MILDEW 

COLLEGE STATION--The Texas Agr i cu l tu ra l  Experiment s t a t i o n ' s  cont inuing  research  

emphasis on downy mildew i n  corn and sorghum has a t t r a c t e d  one of ~ r a z i l ' s  top  a u t h o r i t i e s  

on t h i s  fungus d i sease .  

I)r. Nclson Cimcncs Fernandes is a v i s i t i n g  professor  a t  Texas A&M Univers i ty  

d u r i n g  .June and .July, and h i s  s t a y  here  is descr ibed  a s  a good example of t he  mutually 

b e n e f i c i a l  co-operation t h a t  can e x i s t  between na t ions .  

Gimenes no t  only w i l l  s tudy t h e  Experiment S t a t i o n ' s  l a t e s t  downy mildew (DM) 

Findings, but  he  a l s o  w i l l  l e c t u r e  on h i s  own work and experiences t o  A&M graduate 

s tuden t s .  

The s c i e n t i s t ,  a p l a n t  pa tho log i s t  a t  P a u l i s t a  S t a t e  Univers i ty  i n  B r a z i l ,  is 

working wi th  D r .  Richard Frederiksen of t he  A&M P l a n t  Sciences Department, and D r ,  

Jeweus Craig, a downy mildew s p e c i a l i s t  wi th  t h e  U,S. Department of Agr icul ture .  

Gimenes says  DM, when i t  occurs ,  is confined t o  about t h r e e  s t a t e s  i n  Braz i l .  

For tunate ly ,  t he  malady has had l i t t l e  e f f e c t  on corn,  which i s  a f a r  more important 

crop than sorghum i n  Braz i l .  

The d i sease  d id  h i t  sorghum f a i r l y  hard about t h r e e  yea r s  ago, but  i t  has s i n c e  

been checked by t h e  in t roduc t ion  of r e s i s t a n t  v a r i e t i e s .  

While a t  A M ,  t he  Braz i l i an  w i l l  concent ra te  on DM inocu la t ion  techniques i n  t h e  

greenhouse, Frederiksen and Craig w i l l  work wi th  him on i d e n t i f y i n g  r e s i s t a n c e  i n  corn 

and sorghum, and on determining t h e  gene t i c s  and inhe r i t ances  of t h a t  r e s i s t a n c e .  



GIMENES--Add One 

Downy mildew has never  ravaged corn and sorghum crops i n  t h e  United S t a t e s ,  b u t  

i t  r ece ives  cons ide rab le  r e sea rch  a t t e n t i o n  because i t  is p o t e n t i a l l y  a  r e a l  t rouble-  

maker, Frederiksen says .  

The d i s e a s e  has  been kept  under c o n t r o l ,  p a r t i c u l a r l y  i n  corn,  through use  of 

r e s i s t a n t  v a r i e t i e s  and c e r t a i n  c u l t u r a l  p r a c t i c e s .  Frederiksen c a l l s  t h i s  cont inuing  

prevent ive  campaign "a g r e a t  succes s  s t o r y  i n  a g r i c u l t u r a l  science." 

In  some o t h e r  c o u n t r i e s ,  however, DM is  a  "crop l i m i t i n g  f a c t o r , "  meaning t h a t  i t  

can d e v a s t a t e  corn and sorghum product ion.  Worldwide, i t  is  one of t h e  most s e r i o u s  

d i s e a s e s  of corn.  

The Texas A g r i c u l t u r a l  Experiment S t a t i o n  has  completed i ts  f i r s t  phase of DM 

research  and now has  e x c e l l e n t  sources  of r e s i s t a n t  p l a n t  m a t e r i a l  f o r  sorghum and corn.  

Next on t h e  program is t o  e v a l u a t e  t h a t  r e s i s t a n c e  and t o  t e s t  i t  t o  any p o t e n t i a l l y  

new i s o l a t e s  of t h e  DM pathogen. 

In  a d d i t i o n , . F r e d e r i k s e n  s a y s ,  t h i s  r e s i s t a n c e  can be  combined wi th  r e s i s t a n c e  t o  

o t h e r  p e s t s  such a s  insects--sorghum-damaging greenbugs, f o r  example. 

Gimenes, Frederiksen and Craig ag ree  on t h e w o r t h o f  t h e  philosophy of working wi th  

s c i e n t i s t s  from o t h e r  coun t r i e s .  

"Such an exchange of i deas  provides a  s t imulus  f o r  us ,  and I th ink  i t  c e r t a i n l y  

c o n t r i b u t e s  t o  a  b e t t e r  understanding among na t ions ,"  Freder iksen  s a i d .  "it  j u s t  makes 

sense  f o r  s c i e n t i s t s  i n  d i f f e r e n t  coun t r i e s  t o  communicate on t h e i r  research."  

Craig desc r ibed  t h e  in te rchange  of in format ion  among s c i e n t i s t s  a s  a  major s t e p  i n  

"bui ld ing  a  framework f o r  b e t t e r  worldwide p l a n t  d i s e a s e  cont ro l . "  . 

DM is an e x o t i c  d i s e a s e  in t roduced  t o  t h e  U.S., h e  s a i d .  

"In e s t a b l i s h i n g  t h i s  kind of coopera t ion  wi th  s c i e n t i s t s  from o t h e r  na t ions ,  we 

a r e  b e t t e r  a b l e  t o  i n v e s t i g a t e  and l e a r n  about o t h e r  d i s e a s e s  t h a t  might be introduced,"  

Craig explained.  
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Sorghums Pose 
Energy Hope 

Foreign Varieties I Mag Yield Food, Gasohol 
By GARY KENT 

These days, with gasoline and The idea is not new. Some of the In sorghum breeding and disease 
k l  in such demand, the pafeet pain  produced in the American nurseries at the Beeville station and 
f-er's crop would produce as  much~;M*@t today is being converted on the Otto Hertel Farm researchers 
(uel as it yields edible fiber. Sumb  hto alcohol and mixed with gasoline have given special interest to grain 
m n y  farmers have dreamed of such tO make "gasohol." Gasohol is also sorghum hybrids which have been 
mop. the product being used to power an developed from converted tropical 

Well, Texas A&M sorghum ahmobile a t  the 4&M Research introductions. The new tropical in- 
marche r s  think they are on the at Weslaco. The scientists are troductions allow the hybrids to grow 
verge of coming up with such a plant "skin13' a l t~~hol  out of sornhllm hilt better in the hot, dry climate of South 
that is adaptable for growth in South b8-d of distilling useful klin to get Texas. 
Texas. Information concerning the p d u d  they are u~~ the rich The influence of the tropical 
nswh was actively sought when a p a  0f h plnt.8 stalk. varieties of sorghum has also aided in 
p u p  of over 100 sorghum research Th. Btailians were among the first the development of a midgeresistant 
mrkers from al l  over the world to use sorghum am a s  a source of brmd of the plant. Control of the 

Beeville recently as part of the fuel. h a u s e  of shortage of oil in midge disease is crucial because mo& 
1979 Sorghum Workshop. Brazil the nation has found it milo has to be planted at a t h e  

Like rice to the Orient, nutritious eeo-ieal to produce a ~ P O r t d  20 it wiU be subject to midge damage in 
,grain sorghum has provided to 30 percent of its fuel from the pulp order to meet seasonal timing 

of sorghum cane. requirements necessary in producing 
sustenance for throwhout Although workers at the A&M anoptimum crop. 
India and prts of Afria for b w c h  Station in Beeville are not Extensive involving many 
turies. Varietia of th/, plant, corn- directly involved in gasohol er- of the more than 12,000 varieties of 
monly .h.ve perirnents they are testing e number mrghum in the has heen a r r i g i  
growing in Texas for over 100 years. 

Many tropical varietiee of eorghum of ~ r ~ h u m  varieties and hoping to out since the early part of thecentury 
k l p  come UP with a breed of the plant at stations throughout Texas and 

(aw a cane that is heavy with that will produce. an abundant h a d  of lately in Mexico and Puerto ~ j ~ .  
sugary pulp' The from 

grain plus a thick, juicy stalk filled Remntly developed members of the 
cane can be distilled into alcohol wiul diBtillablesugar. 
which can be used as fuel. .wrghum family, with dwarfed stalks 

for easier harvestinn with a combine. 
have made milo a highly productive 
crop. Researchers are now hoping that 
a new variety of sorghum with 0 stalk 
of about six feet in height will soon be 
available. 
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SORGHUMS (cont inued)  

Developing new sorghum hybricia 
requires a long and complicated 
process. Sorghum flowering is  
hastened by long nights, meaning the 
number of hours of darkness d e w -  
mine when the plant will mature. Th& 
makes the development of hybrids 
from both tropical and- tempemte 
varieties of sorghum very difficult. 
The time rewired for a sorghum plant 
to mature directly determines how MI 
the atalk will grow and how well the 
plant will p d ~ a  grain. 
The original intent of the xwear- 

chers was, of course, ta develop a 
variety of sorghum that is disease 
resistant. To accomplish thia the 
scientists had to start by croaslng 
resisting tropical varieties with 
temperate varieties in tropieal 
lacattons. In 1961 work began in 
tiupid BQeLico and another project 
was appmmd between researchers in 
Taxan d the U.S. D e e  of 
Agriculture station at Mayaguez, 
h r t o  Rico, in 1963. 

In the conversion process mpkd. 
varieties of eorghum are crossed with 
temperate varieties and the first 
gpneration is grown in the tropical 
climate. The second generation of the 
new variety is grown in the temperate 
zone. The result, after crossing and 
backcrossing the different varieties, is 
a sorghum plant that can function 
well in both climates and produce a 
maximum amount of grain and fik. 
Hybrid varieties developed in Texas 
aG being exported ta other countries 
throughout the world. 

Research in agriculture has put the 
United States ahead of the rest of the 
world in food production for manv 
years. Disease -resistant and early 
maturing crops are nothing new to 
farmers here. But the idea of 
producing fuel from stalks of grain 
sorghum, after the grain has beem 
harvested, is something that has been : 

brought about by the sewere shortage 
of oil. 

If the reeearch proves successful 
and economical distillation methods 
can be developed, South Texas far- 
mers may some day play an im- 
portant part in the production of this 
country's fuel, while providing much 
of its grain at the same time. 

Lucas Reyes, left, and Dr. Fred Miller inspect the diffeneaces in short- 
atatured, grain bearing sorghum plants and the taller, candike tmpical 
.sorghum plants. Reyes, a research agmmrnist at the brpw Chisti 
Research and Extension Servim Center, a d  M i l k ,  a Texas A&M 
University sorghum plant breeder, were in B ~ v i l l e  bq>ecting test p h t a  as 
part of the recent 1979 Srghum Workshop, which h v  over 100 ~ o q h u m  
research scientists from all over the worid. (Harrison Pho$Qgmphy) 
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Worldwide Workshop 
The recent 1979 Sorghum Workshop, which 
sorghum teat plots at the Texas A$M 
Research Station in Beeville, attracted more than 100 - 
sorghum experts from all over the world. Among those 
attending the workshop here were, from left, 8. 
Fredericksen and J. Craig of the A M  Departmeat of 
Plant Pathology; R. Giron and J. Ignacio 
the Rio Bravo Station in Tamaulipas, Mex 
Morgan, head of the Department of Plant P 
at A&M; Darrell hsenow, A&M pl 
Agustin Sanchez of the Montemy 
Agriculture in Mexico; Dr. Fred Miller, 
breeder; Jose Esparza of the Rio Bravo Stat ion; Lucas 
Reyes of the Corpus Christi A&M Research Station; 
Nelson Jimenea of Brazil; Dr. Howard Joharn of the 
Department of Plant Science at  A&M, and Jose 
Amador, extension agronomist of the W e s b  
Research Stat ion. 

Getting Ahead 
Lwas Reyes of the Texas A&M Research Station at Corpus C b t i  ia 
shown with examples of grain sorghum heads grown at the B d e  
Experiment Station. On the left is an African hybrid which could possibly 
be adapted to South Texaa production for human consumption. On the right 
is a common variety of grain sorghum g r o p  in this area. Reyea noted that 
while the darker grain grown l d y  k marketed by weight and used 
primarily in livestock feed, the lighter-colored African species c o n t a b  more 
nutrients and food value, which might serve to make it a more profitable 
export product m the future. 'Mike Redwell Phot6) 
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COLLEGE STATION---A sudden surge  of a  d i s e a s e  va r ious ly  known as g r a i n  mold 

and g r a i n  weathering i s  showing up i n  Coas ta l  Bend sorghum, one of t h a t  r eg ion ' s  

most important cash crops.  

The malady i s  be l ieved  t o  r e s u l t  from t h e  unusual ly wet sp r ing  and is caused 

by p a r a s i t i c  fung i ,  p l u s  n a t u r a l  d e t e r i o r a t i o n  by a l t e r n a t e  dry ing  and wet t ing .  

Farmers whose crops have been a f f e c t e d  s o  f a r  a r e  much d isappoin ted  because t h e  

o v e r a l l  season seemed t o  o f f e r  near - idea l  condi t ions  f o r  b o u n t i f u l  sorghum product ion.  

The problem became apparent  when they not iced  g r a i n  weights weren ' t  what they should be. 

"It 's a l l  a  s u r p r i s e  t o  us," s a i d  Lucas Reyes, research  s c i e n t i s t  wi th  the  Texas 

AM Univers i ty  A g r i c u l t u r a l  Research and Extension Center a t  Corpus C h r i s t i .  "We 

learned  about t h e  problem when farmers  began complainillg about t h e i r  bushel  and t r u c k  

weight being way down." 

He d i s c r i b e d  t h e  Coastal  Bend sorghum country a s  bounded by a  l i n e  from K i n g s v i l l e  

t o  Po r t  Lavaca, in land  t o  Aust in,  down through San Antonio and Cotul.la, and back t o  

Kingsvi l le .  

Although t h e  acreage is down a  l i t t l e  t h i s  year ,  farmers  usually put  about  a 

m i l l i o n  a c r e s  i n t o  t h e  g ra in .  That acreage ,  when d i s e a s e  doesn ' t  s t r t k e ,  can g r o s s  an 

est imated $90 ,mi l l ion  a t  cu r r en t  p r i c e s .  

Reyes s a i d  t h e  amount of acreage h i t  by  t h e  mold has  n o t  been determined yet,  "bzlt 

farmers  a r e  l o s i n g  money .'I 

A good average f i g u r e  on sorghum product ion he re  i s  56 pounds per  bushel .  But he 

s a i d  t h a t  has  dropped t o  52 t o  54 pounds, and farmers have found t h a t  t h e i r  t ruck  weigl--s 

a r e  10  t o  20 pe rcen t  l i g h t e r .  



SORGHUM MOLD--Add One 

Figures on a f f e c t e d  acreage should be a v a i l a b l e  sometime next  week, when t h e  

bulk of the crop w i l l  come out of t h e  f i e l d s ,  Reyes s a i d .  And t h e r e  may be some 

answers t o  o t h e r  ques t ions .  

"If  we can pin-point which new hybrids a r e  causing most of t h e  t roub le ,  then 

maybe we can take  s t e p s  t o  c o r r e c t  t h e  s i t u a t i o n  i n  t h e  fu ture ,"  he added. 

He s a i d  mold-damaged g r a i n  is  s t i l l  usable ,  Small q u a n t i t i e s  can be blended 

wi th  normal g r a i n  and fed  t o  l i ves tock .  

D r .  Richard A. Frederiksen,  p l a n t  pa tho log i s t  wi th  t h e  Texas Agr i cu l tu ra l  

Experiment S t a t i o n ,  emphasized t h a t  the  mold i s  no t  one t h a t  has d r i f t e d  i n  from 

t r o p i c a l  climes. In s t ead ,  t he  fungi  l u r k s  i n  t h e  s o i l  a l l  t h e  time, wa i t ing  for  t h e  

r i g h t  condi t ions  t o  s t r i k e .  

Those favorable condi t ions  occurred t h i s  sp r ing ,  when f requent  r a i n s  a c t i v a t e d  

more molds than usual .  Much of t h a t  moisturecame a s  t h e  sorghum was f lowering,  a  

time when some v a r i e t i e s  apparent ly  a r e  more suscep t ib l e ,  

Frederiksen s a i d  g r a i n  mold may poss ib ly  be t h e  most damaging sorghum d i s e a s e  

world-wide, and i t  can "erode gene t i c  progress" i n  p l a n t  breeding e f f o r t s ,  

He s a i d  the  mold seems t o  come i n  three-year cyc le s ,  and t h a t  1968 was a classic 

year .  

Loral  Castor ,  Experiment S t a t i o n  research  a s s i s t a n t ,  s a i d  t h e  mold causes 

reduct ion  i n  kerne l  s i z e  and g ra in  f i l l i n g .  Sorghum p l a n t  heads can look about normal 

and s t i l l  have damage. Such damage may no t  show up u n t i l  a f t e r  ha rves t  and t h e  g r a i n  

is  weighed. 

He s a i d  i t  is  poss ib l e  f o r  sorghum v a r i e t i e s  t o  have good weathering r e s i s t a n c e  

and s t i l l  be suscep t ib l e  t o  mold fungi ,  



SORGHUM MOD-Add One 

"This is because breeders sometimes base their weathering resistance findings 

on mature head conditions instead of the early flowering stage," the researcher 

explained. 

On the positive side, Castor said there are sorghum lines vastly superior in 

resistance to these molds, both in early and late infection stages. The lines are 

on the way, and their mold resistance will eventually show up in new varieties. 

The mold and weathering problem is being watched and monitored by a team of 

Experiment Station scientists. In addition to Frederiksen, Reyes and Castor, other 

members are Dr. Fred Miller and Dr. Lloyd Rooney of the A&M Soil and Crop Sciences 

Department, and Dr. Darrell Rosenow, based at the Texas A&M University Agricultural 

Research and Extension Center at Lubbock. 
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IDST P U N T  RESISTANCE TO BE EXPLORED AT A&M CONFERENCE, JULY 22-AUG. 4 

The most fundamental approach t o  resolving insec t  and p lan t  
d isease  problems--plant res is tance--wi l l  be explored i n  a spec ia l  
conference Ju ly  22-Aug. 4 a t  Texas AGM University. 

Pa r t i c ipan t s  i n  t h e  Short Course on Host Plant  Resistance, 
sponsored by AGM and t h e  University o f  Cal i fornia  AID Pest 
Management P m  j e c t  , w i  11 hear about 35 l e c t u r e r s  from entomology, 
p lant  breeding, p lan t  pathology and r e l a t e d  f i e l d s .  

D r .  Marvin K. Harr is ,  shor t  course chairman, s a i d  t h e  shor t  
course i s  s i g n i f i c a n t  i n  l i g h t  o f  t h e  l a rge  amounts o f  t h e  
world's food and f i b e r  t h a t  a re  ruined each year  by i n s e c t s  
and p lan t  diseases.  

Short course l e c t u r e r s  have been drawn from Texas AeM, t h e  U.S. 
Department of  Agriculture, o the r  u n i v e r s i t i e s ,  in t e rna t iona l  
i n s t i t u t e s  and s c i e n t i f i c  organizat ions.  Harris  s a i d  a l l  major 
a g r i c u l t u r a l  crops w i l l  be discussed, and sorghum, corn, cotton 
and peanuts w i l l  be seen i n  t h e  f i e l d  nea r  College Sta t ion .  

Short Course p a r t i c i p a t i o n  is  l imi ted  t o  35 persons, Harris  
sa id .  Pa r t i c ipan t s  s o  f a r  a r e  entomologists,  p l an t  pa tho log i s t s  
and p lan t  breeders,  and many a r e  coming from Asia, Africa,  
Central and South America. 

Harr is  s a i d  a proceedings o f  t h e  formal presenta t ions  w i l l  be 
published a f t e r  the  shor t  course. 
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HYDROCYANIC ACID Several factors in- 
IN SORGHUM LINES fluence the level of 

hydrocyanic acid 
(HCN-p) that may be present in sorghums. Major causes 
may be genetic; stage of growth; nitrogen fertilization; or 
stress, especially that due to moisture or frost. Fifteen 
sorghum lines, including thirteen grain sorghums, one 
sudangrass and one sweet sorghum, were grown under field 
conditions for studies on HCN-p potential. They were 
planted on a Ships clay on land not fertilized the previous 
year and uniformly cropped with maize. Soil samples in- 
dicated levels of N, P2 0 5 ,  and K20 were less than 34, 114 
and 970 lbs/acre respectively, for a depth of 6 inches. Find- 
ings of scientists with the Texas Agricultural Experiment 
Station include: 1) potential levels of KCN-p were increased 
by adding nitrogen, even in lines or varieties that are 
inherently low; 2) two entries were consistently low in 
KCN-p at all harvest dates and only exceeded the "thres- 
hold of danger" (200 parts per million) at the preboot 
stage; 3) as expected, HCN-p tended to decrease with 
maturity of the plant; 4) but, two of the entries still re- 
tained HCN-p in excess of 200ppm, indicating a need to 
exercise caution with some varieties when allowing cattle 
to graze stover after grain harvest. Source: George McBee. 
Fred Miller, College Station, Tel. 7 13/845-254!. 

Agricultural Research in Texas 

MIDGE-RESISTANT Sorghum cultivars fi-om 
SORGHUM CULTNARS 20 countr ies  w e r e  

evaluated fbr resistance 
to the sorghum midge by scientists with the Texas Ag- 
ricultural Experiment Station (TAE S). The 210 cultivars 
were obtained hom the TAES-USDA sorghum conver- 
sion program. Midge damage ratings from three tests 
grown in two states in 1978 indicate that 10 cultivars are 
highly resistant (less than 30% seed loss) and 21  cultivars 
are moderately resistant (30 to 60% seed loss). Highly 
resistant lines had been collected from Sudan, Ethiopia, 
Uganda, India and Pakistan. These resistant lines are 
being improved for agronomic quality. Indications are 
these materials will sert7e as  sources of resistance for 
commercial breeders. Source: J. W. Johnson, Lubbock, 
Tel. 806/746-6101; G. L. Teetes, A. L. Wuensche, Col- 
lege Station, Tel. 713/845-3411. 



YOU CAN IMPROVE YOUR SORGHUM YIELD RECORD The Farmer-Stoc kman, August 1979 

N8 4 ITTER what your sorghum 
yic-1.1 1:iil be this season, you can  
bea i t  Probably by a considerable 
rnai - ~ r .  

A! t h a t  dkwsn't just go for. weedy, 
ncg:. - ,:d crmc;!). It also applies to  
tho$; -bin-busi ing pampered fields 
tha t  h;ve come from good seed, 
prcl  r fcr!  ilizntion, weed conirol 
zr.il ;l.lclquate moisture. 

Trt,i t kirlil of challenge might not 
hnvp meant so much in the last  few 
yoal.s,  hut with a degree of optimism 
shoxqing up  in grain markcts ,  bet ter  
yicltl might be worth thinking about 
again. 

That s ta tement  about improve- 
ment is not idle talk. Startlingly, Dr. 
Fred biiiler, a sorghnrn breeder at 
Tcsas X&M, esl imates tha t  the gra in  
sox-ght~rn plant  has the  potential un- 

Tile grsin sorghum plant 
h;ls tile pgfznbi31 u ~ d e r  
 id^ B! co:~difiafi~ fo yield 
up fc 35,329 Jb. of grain 
per acre* 

der  ideal condi:ions to yield up  to 
35,0(i(! Ib. of grain per acre.  

Mir,d you, that 's under ideal condi- 
iinzs. S s  one's d3ne i t  yet. n u t  the 
pott.r:r;.a! is th:.:.c. And yot; can usr 
w m c  bf the  planning go in^ into that  
figure in order  to improve your own 
crop. 

system," which would include! proper 
hybrid selection, land preparal  ion 
and cul tura l  practices such as c rcp  
rotziicjn, proper fertilization includ- 
ing cor.rcct timing a n d  placement of 
the fertilizer elements, proper plant- 
ing, insect, disease and weed control. 

"Through genet ics ,"  h e  s a y s ,  
"we've been able to come up with 
be t te r  hybrids than most would have 
ever believed possible. Higher yields, 

s tronger stalks, tropically or' wide 
a r e a  adapted hybrids. twin seeded 
sorghum, disease ant1 illsect resist- 
ance." 

Brerner says with scjme of the  new- 
e r  adapted sorghum hybrids, plant- 
ing has  become \ m y  critical. Espe- 
cially irnp0rtar.t is adjust ing )):ant 
populations to given soil and local- 
ized moisture c~nd i t i ons .  Improper 
planting r a t e s  cu t  yields. Aild even 

Tropical Adapts! $D~~!:BE~IS 
TROPICALLY adapted sorghum hybrids hold lots of promise. If you're not 
already acquainted with them, here's a definition from Dr. Fred Miller of 
Texas A&M. 

Tropical adaptaion simply refers to a hybrid bred from at least one 
"tropical" parent line. It refers to the abi!ity of a sorghum hybrid to main- 
tain high yield potential under short day length and high night tem2era- 
tures. 

One way it differs from "normai" temperate hybrids is that temperate 
hybrids mature faster when moved to southern climates because of their 
genetic makeup. Shorter day lengths and long. hot nights cause rapid 
ma!u:ity in places like South Texas. Since thc ternperates mature faster 
when moved south, they don't set as many leaves, don't fill out heads as 
well as in northern zones, don't have the stalk quality they might normally 
have, aod dcn't yield as wcl!. This acceleration of the plant's maturity is 
the major reawn southern sorghum yields have been traditionally lower 
than n~r t5ern yields, according to Miller. 

In contrast, tropically adapted hybrids grow well in areas vhere day 
length is shcrt and nights are long and hot. In fact, he believes tro2ically 
adapred hybr~ds s!oi~: doirn their nlsr;t!ime respiraticn rzle, c.ugending 
less pt;c:osynttlate for plant ma~ntcr,snc,? and !eav~nq !r~orc for :>rain. 

A temperate I?ybr:d might flovder in 75 days at Lincoln, W b . ,  arld ilov~er 
at 50 days at Ccrpus*Christi. On the other hand, a tropically adapted 
hybrid might flower in 70 days at Lincoln and 75 days at Corpus Zhristi. 

New rrescarch indicates tropical hybrids have a !ower base rnctabolic 
ternperat~ro. In laboratcry tests at Taxas ASM to measure ,et,,pe:ature 
require6 for yermir-iiltron, tropicat hybrids gern;inalc< at 44 to 45 degrees 
whifs temperate hybrids needed 50 to 51 degrees for sermination. 

more  important, poor, uneven s tands  
invite weed problems and further 
yicld cuts .  

"We know from experience tha t  
c rop  rotation is very important  lor 
tnro main  rca:;cns. ?he first is to con- 
trol s o r ~ i ~ u n ~  c l i se~~ses .  Anfl second, 
weeds can becorn? pr-t,b!err,s ivhei; a 
con~inuous  crop of soi-glum i:; grown 
on a given t~*a\:t of !aild year a f te r  
year." 

Bremer a:so cites res?arch done a t  
the  Bl;?cklr~nd Pc-search CP;?TPI. ;it 
Temple that  skr;s-s yiplds can  be in- 
creased an average of 1 9  yercerit by 
narlmving rows from 4i) in. to 30 in. 

"Re feel that cthrtaii~ tillage prac- 
t ices can be redu[-ed by the judicious 
use of ckc~nic;..ls," he says. "C-ith 
continued coilcesn over t he  fue l  

!fi;pr~,rer p fa n fh?g cu fs 
yi~lds. Poor, uneven 

prok!~r?":s cad cut info 

shortage and higher fuel prices, min- 
imum tiliage icc*!li:iqnvs a r e  once 
again hcing isonsid~i.c?tl by many px'o- 
duccss. Fc:v~.I. trips ?.i'rOSS 3 fic'ld 
with hc:lvy ~.ti.uip:r.cnt c:in mrln;, :;-c 
dif:c.,.ence 1.w t vb7t~cn :-, pprclit, a break- 
even situation or. even a loss. 'The 
plow isn't cr\!td,l:~d.  Thcre stil! is a 
deii:ri tc piace fhr .  i t .  bur in many cas- 
es pb!*il;ii~s .? r-ellab!c hr:blcic?e bppl;- 
c : . r i ~ n  ;night b? cscd as a more eco- 
nor!~itzl sttbslit .rtt.." 
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Agricultural Research in Texas 
TURAL EXPERIMENT STATION Vo LSfi0.8 

A u p n t  1979 

WHAT THE SCIENTIST SEES 
Larvae of the w r g h u ~ i i  ~iiiclge, Corrtarirtia wrgIrico& 

(Coquillctt). are so snillll I l lat one or Illore can co~nldclc  
r k v c l l ) p ~ ~ l c ~ i  t w i t l l i ~ r  rr singlc sorgli~rlrr slrikclct, wllcrc they 
usually fccd upon the dcvc lop i~~g  pls111 ovirry. Ocsl~itc tlleir 
sni;~ll sim. sucll 1arv;rc can, wlrcli lrrcsc'llt ill large ~runibers, 
severely dmiagc devclopi~lg scctls and grcatly rcducc yiclds. . 

Because sorflru~n ~n idgc  I~IN;IC C';III COSI TCX;IS P;lrl~lcrs 
~ r ~ i l l i t w s  o f  t lo l l ;~~s  a1\1rr1;11Iy 111 yicl t l  lt~sscs o r  c l i c~ i i i cd  
currtrol Iticasurcs, Texas Agricultural t lxper i~r~cr t t  Station 

parts. However, undcr tlrc direction of Dr. <leorgc Teeres, 
asstxi;rlc profcsst)~ o f  c ~ l l t ~ ~ ~ ~ c ~ l o g y .  gradual:: rcscarcl~ assist- 
ants Ko~r Pet r d i a  a ~ r d  A l l e ~ i  Wue~lsclie h;rvc dcvisctl ways o f  
trsi~lp 3 SC';IIIII~II~: ~ICCIIOII I ~ I ~ C I ~ S C ~ J ) ~  (SI:M) t o  ~ I O V ~ C I C  
~ i iag~i i l icat ions of the larval Ireilcl as rnucli as 7500 times 
actual sizc. By nIeans of SlSM ~~~ ic rograp l rs  sucll as tlrc one 
d i o w ~ ~  l)c810w (Icfr). r l ~ c y  Il;~vc I)ccr~ 31111~ l i b  r t l c r ~ ~ i l y  ;rrlcl dc- 
scribe i~rdividual ~nout l ipr t~ts.  'I'lic resul~s of t i lcir study 
indicatc tl iat ~nidge larvae I'ccd 011 plant fluids ratlrcr than 

(TAIiS) scic~~t is ts  arc sccl i i~lg i ~ r~p rovcd  ~ ~ ~ P ~ l a ~ c ~ i l e ~ r t  striltc- by cliewing plant tissue, and tliat cxtra-intestinal digcst io~i 
gies fo r  the control o f  this pcst. ~wobal)ly aids ill tlic ~rrodtrcl ior l  of  suff icic~rt qu r r~~ l i t ~ t ' s  o f  

In tlrcw ~ i c w  ~rra~lrgcrncnt slrutegics, plant rcsistancc is  fluid l i ) r  larval dcvelopriic~it. I n  addition. thc SIihl 1i11cro- 
cxlwctccl to  Iw a 11i;rjor coliipc,llc.~rl. 'I'Al'S scicutists slutly- graphs Iravc been uscd b y  Dr. A ~ r r i  Sorcnsen t o  prepare the 
i ~ i g  tl ie ~ l i c c h a ~ r b n s  involved in plant rcsistrrnce believe that first deti~i led illuslratic)lr of  ir larval sorghurii iiridge Itcad 
s hct  tcr u~rdcrstarir l i~ly of I low t l lc larvae I'cctl is i luports~r t. (rig11 t. hclow), (Sou~cc: I)r. (;. I.. Tcctcs, ('c~llcgc Station, 
Light niicrosc.t)pcs c:r~lac)t provirlc l l ic l i i g l ~  rriag~lil lcation 'I'cl. 7 1 3/H45-34 1 I .) 
arid li lro detail rcyuircd for study o(' l l ie ~ i l i ~ i u t c .  ~ i l ou t l i -  

\ 

nate 6 
The electron nlkro~graph, shows Iltc chternal niorphology of the Nnlc 8 

NMMI thp~ l ts  of 3 lrtr larval iltstar, irtr'l~~cli~tg: IaI)ru-~Iy()~'a1 plate ( I p), 'This i$ a tlisgranlatic frc~l~tdl vie-w 111 t l ~ c  larval I~cad arrd rnoullr- 
mandible (m) ,  nratulihulv rislbws (Irlsrli arrows), nraldihular lohc parts, Basctl on mxtry SI-ht rnir.rogral$l~\, X7S(Y) ( i l l u r t r ~ t ~ ~ t r  hy A. 

(Mack 3113 wllite nrro\\ 1. ~ iu \ i l l a  (III\). i~tri11111 (I), iiguh (li), and A. Sorcowt~). 
8itopl1urc (s). 
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Successful Farming i n  the South 
m 

in the South 
Minimum tillage gives year-round forage. It residue was then burned before seeding the clov- 
may be the way to raise forages on grass sod in er and rye with a minimum-till drill. 
the South, say Louisiana State University agron- Ryegrass established on sod provides grazing 
omists Marvin Allen and Lee Mason. They're from early December through May, when the 
planting corn and f ~ r a g e  sorghum in bermuda- tiahingrass starts providing forage again. Clover 
grass and bahiagrass sods after first suppressing planted in October should be ready by March. 
grass nowth with herbicides. Yields from tests 
have equalled those conventionally planted. Nematodes cut grass yield. Yields of cool-sea- 
They've-also gotten good stands of ryegrass and son perennial forage grasses are severely reduced 
clover the same way. on light-textured soils when nematodes are pres- 

To suppress the grfiss for corn and sorghum, ent, advise Auburn University agrortonzists. 
one qt/A of Roundup was broadcasted prior to When chemicals were applied to control the 
plan&g. Two qts/A of ~ ~ t r e x  was banded. pests, second-year grass yields increased 50-90% 

To establish clover and ryegrass, researchers during autumn and early minterperiods. 
applied 1 pt. of Paraquat. The dried up plant Stubby root, stunt and lance nematodes re- 

duced root weight of tclll fescue 60%, orchard- 

BEST AVAIL ABLE COPY 
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grass 47%. ~nfes ted  grass fLlds, the agronomists 
note, are highly susceptible to au trimn drought. 

Tropical aotghums Jump ylelds by 20%. And in 
some south Texas areas grain sorghum yields have 
doubled from tropically adapted varieties that were 
first introduced in 1974, explains Texas A&M sor- 
ghum breeder Fred Miller. 

"In most of the world, sorghum is used as a human 
food and red color is a prejudice factor," he says. 
"That's why we're now breeding for white seeded 
sorghums which can be used for both human and 
animal consumption. 

"By using best management practices and getting 
reasonable rainfall, some farmers are producing 
5,000 IbslA yields with white seeds, rather than the 
3,000 IbsIA red seed average. Eventually, I'd like to 
see a total phase out of all red hybrids." 

In the next few years, Miller expects more disease 

Infested stands lack competitive vigor and 
eventually become infested with weeds and 
warm-season perennial grasses. 

Although the Alabama tests clearly show 
greater yields are achieved by treating for nema- 
todes, the researchers caution chemical control 
measures are not pmctical at this time* 

New lodge resistant soybean. If you're experi- 
encing lodging problems with Lee 74 soybeans, 
hang on, help's on the way. 

The Oklahoma experiment station has re- 
leased "Sohoma," a new variety reputed to be 

resistant and higher yielding lodge resistant and high yielding based on tests 
white sorghums. Experimental- -1, ' '-. 
ly, Texas ABM now consistently 

in both Oklahoma and western Arkansas. 
produces white variety sor- \ Sahoma falls in maturity Group VI, about 2-3 
ghums yielding 12,000 I bs/A. days earlier than Lee 74. It's a bit larger 

seeded than most of the varieties beirlg 
grown in the region, tests higher in both 
protein and oil. Plants are shorter than Lee 
74, have average drought tolerance. 

Alfalfa benefits from killing frost. Grrtz- 
. * -. . . ing or cutting alfalfa for hay soon after the 

. first freeze-down not only stretches will! er 
feed supplies, but more importantly re- 

p 1 . '-. 
. duces weevil damage next spring. 

\ .  

.z $ "fIarvesting after a freeze this fall will 
2~ destroy some of the weevils going into the 

: -\)  
\ a. 

1 
winter and reduce the number of places for 

: n .  

P .c; them to lay eggs," explains University of 
1: .. - &,A&.4 ,, + I Kentucky cntomolopist Chris Christensen. - .--..* - "'y. 

. -< \, 3. -. -By Charles E. Sommers and Greg Lamp, 
i~~ L Y & & -  &-- ,?. ,. Crops and Soils Editor i+.,.#* , 
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DR. FRED MILLER INVITED TO SI'UDY SORGHUMS IN CHINA 

Fred Mil le r ,  a l eade r  i n  g ra in  sorghum inves t iga t ions ,  is  one of 
seven U.S. s c i e n t i s t s  se rv ing  with an a g r i c u l t u r a l  exchange team 
i n  t h e  People 's  Republic of  China f o r  t h e  next f i v e  weeks. 

Mi l le r ,  whose research with g ra in  sorghums has received a t t e n t i o n  
i n t e r n a t i o n a l l y ,  was i n v i t e d  t o  serve with t h e  U.S. team, whose 
ob jec t ive  w i l l  be t o  s tudy t h e  acqu i s i t ion  of  germplasm of  soybeans, 
sorghum, m i l l e t  and vegetables.  

The U.S. r ecen t ly  entered  i n t o  an a g r i c u l t u r a l  exchange program with 
t h e  People 's  Republic of China. The program involves r ec ip roca l  
v i s i t s  by s c i e n t i s t s . .  

"Our team w i l l  v i s i t  production u n i t s  where a broad range of  germplasm 
of major crops is under evalua t ion ,  including soybeans, sorghwns, 
m i l l e t s  and vegetables.  We w i l l  be permit ted t o  s e l e c t  ma te r i a l s  
o f  i n t e r e s t  t o  t h e  U.S. from PRC se l ec t ions , "  Miller explained. 

The U.S. team w i l l  v i s i t  t he  Academy of Agr icul tura l  Sciences and 
nearby product ion u n i t s  nea r  Peking, Kir in,  Shanghai, Shenyang and 
o the r  provinces. 

"Our team w i l l  d i scuss  t h e  f u t u r e  exchange o f  germplasm and r e l a t e  
o t h e r  crop information covered i n  t h i s  f i r s t  exchange program. Once 
t h e  team a r r i v e s  i n  China, members w i l l  be guests  of t h e  Republic 
o f  China," Mi l l e r  added. 

Mi l l e r  w i l l  be concerned with c o l l e c t i o n  of d a t a  and germplasm on 
sorghwns and soybeans. 

Also concerned with soybeans w i l l  be D r .  W .  R. Fehr of Iowa S t a t e  
Universi ty,  D r .  K. Hinson of t h e  Agr icul tura l  Experiment S t  a t i o n  
a t  t h e  Universi ty o f  F lor ida ,  and D r .  K. R. Bromfield o f  the  
Plant  Disease Laboratory a t  Frederick,  Md. 

Exploring p o s s i b i l i t i e s  f o r  vegetable germplasm exchange w i l l  be 
D r .  E .  Z .  Wann, d i r e c t o r  o f  t h e  U.S. Vegetable Breeding Laboratory 
a t  Charleston, S.C., and D r .  John Bouwkamp, o f  t h e  Universi ty of 
Maryland. D r .  W. W. Hanna of t h e  Coastal P la ins  Experiment S t a t i o n  
a t  Tif ton,  Ga. , w i l l  be concerned with c o l l e c t i n g  germplasm of 
m i l l e t .  

M i l l e r  met o t h e r  team members i n  Washington, D.C. , Aug. 13 and 
a t tended a b r i e f i n g  ses s ion  conducted by t h e  U.S. Department of 
Agr icul ture .  The team then l e f t  f o r  Tokyo and continued on t o  
Peking. 

Mi l l e r  re turned t o  College S ta t ion ,  Sept.  17. 
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, 
Bssearcher Mitler Invited 
Te Study Sorghum8 in China 

A Texas AgriculLural Ex- 
periment Station leader in 
grain sorghum investiga- 
tions is one of seven U.8. 
scientists serving with ;rll 

agricultural exchange team 
ia the PdOple's Republic of 
C b a  fur ths next five 
lwmks. \ 

Dr. Fred R. MiUer, wbose 
rmmarch with grain amA 

-ghums has received atten- 
tion internationally, was in- 
vited to serve with the U.S. 
.team, whose objective will 
be to study the acquisition of 
~ p ~ m  of soybeans, mr- 
em, milht and v m b k .  
- TBsu.s. 
L b . m . g b e d * a l a -  
chlnge program with the 
People's %public of China. 
~ h c  program involves reeig 
m l  visits by scientists. 

"Our team will visit pro- 
duction units where a broad 
range of germplasm of major 
a o p s  is under evaluation, in- 
duding soybeans, sorghums, 
millets and vegetables. We 
will be permitted to select 

- a $ # i w u O I M b h  
wa-b.lle#le m #ldushs*" 

e-w-w- - 

"ckrtttamm * 
future exchange at grrm- 
plasm and relate other crvlp 
information covered in tb 
first exchange- program. 
Once the team arrives in 
China, members will be 
guests of the Republic od 
China," W e r  added. 

Miller will be c o n c e r d  
with collection of data and 
germplasm an sorghums .ad 
soybeans. 

Miller met other team 
members in W ~ s h i n m n ,  
D.C., Aug. 13 and attended* 
a briefing session conducted 
by the U.S. Department of 
Agriculture. The team then 
left for Tokyo and will con- 
tinue on to Peking. 

Miller is scheduled to rrr- 
rivebeLbCou.FStrtia 
Sept. 17. 

FARM JOURNAL - Mid February 
1979 

Will sorghum feed and power the future? DP- 
spite r~lany mixec? reports on the econonlics of 
producing fuel from grains, Frederick R. Rlillcr, 
Texas A&M geneticist (photo), thinks the ans~ver 
may lie in changes that can be bred into tk~e plant. 
The variety shoivn y ieldcd 6,000 to 7,000 Ib. of 

grain per acre and 37 
tons of sto7;cr, he say>. 
That stover yield ivould 
produce about 275 gal. 
of methanol for use as. 
alternative fucls. "Th\> 
solbghums under dcvc.1- 

3 opmont now co~lld HIIOIV 
an entire plant to sup- 

8 
2 ply energy for man, an- 

! imals and mechanical 
tL vehicbs," he says. 
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Dr. Jerry Johnson and Dr. Darrell Rosenow show 
new midge-resistant sorghum hybrids at Lubbock 
Texas Agrlcutture Experiment Station. 

Midge Resistants Are Closer 
One of the  most significant 

advances for Texas grain 
sorghum producers this year 
is the release of midge 
resistant lines of sorghum. 1 The sorghum midge has 

' heen one of the most 
devastating insects through- 
out the state for many years. 

Dr. Jer ry  Johnson, Pro- 
fessor and plant breeder for 
t h e  Texas Agricultural 
Experiment Station, located 
at I,ubbock, Texas, has been 
a leader in midge resistant 
research. Dr. Johnson and 
other sorghum researchers 
have been working on this 
project for about 6 years. 

Dr. Johnson stated that Johnson, "we get about 
they have been able to 60-70% seed set on the 
transfer the midge resist- resistant types. But if the 
anre from the original lines q u l a t i o n  gets extremely 
to agronomically improved b&$, approaching 150 or 
lines which are not brown more per head, the  resistant 
(high tannin) varieties and lines are destroyed the same 
are better suited to  Texas as susceptible lines, so we 
conditions. The lines that. still have spraying threshold 
have been released t o  seed numbers to  work out, and 
conlpanies for inclusion into we still have to look at  these 
commercial hybrids have lines in combination with 
heen named TX2'754 - insecticides." Jollnson said 
TX2781. midgc populations ran as 

Dr. Johnson points out high as JOO per head in South 
that these varieties are not Texas th is  year, 
"totally resistant to the ,Jd~nson is also involved in 
midge." If the midge the - . continuing - - - - - . research --. 

population is large enough, involving problems of head 
there will he damage. So, smut and toleranee to Maize 
more work is needed inc&is kiswarf Mosaic Diseases. He 
area, before wough infoma5 stated, "We have some 
tion is available to use them promising lines coming along 
adequately in a pest in this arcla as well." Dr- 
management program. Darreil Rosenow, also of the 

"When we have a light 1,ubbt~k Station, is alsr, 
midqe population adequate directing much attention tc 
to destroy the normal research in sorghum diseas- 
susceptible varieties," said es. - - - -- *- - - - - 



BROADER ROLE 
FOR SORGHUM? 
Researchers say Several African countries pro- 

duce sorghum beer, which re- potential f'' portedly is less bitter than Ameri- developing can brews but has a higher alcohol 
grain sorghum as content. Other products made 
a food crop from sorghum include a cola-like 

Sorghum, sorghum everywhere, 
but not a grain to eat-at least not 
for people in this country. It's no 
secret that among the majorgrain 
crops raised in the United States, 
none is used more exclusively for 
feed than grain sorghum is. Less 
than 1 percent finds its way into 
any type of product used for 
human consumption. 

That doesn't necessarily have 
to be the case, however. Food 
scientists at several universities 
are using grain sorghum to make 
all sorts of tasty goodies, includ- 
ing bread, cookies, tortillas, noo- 

/ 

dles, a puffed cereal-like pro- 
duct, and a cheese-flavored 
snack that looks and tastes much 
like several made from corn that 
are now on the market. 

Lloyd Rooney, a cereal chemist 
at Texas A & M University who's 
been working on sorghum qual- 
ity for the past 12 years, says 
there's no question that sorghum 
is mainly a feed grain in the U .S., 
and will be for a long time to 
come. But he doesn't discount 
the possibility that some day it 
may become a food grain as well. 
Used elsewhere. In many trop- 

ical areas-particularly in Asia 
and Africa-grain sorghum is a 
basic dietary staple for much of 
the population. In India, it's 
made into chapattis and rottis, 
which are similar to Mexican tor- 
tillas. Enjara and kissera, the 
basic breads of Ethiopia and the 
'Sudan, are made from fermented 
grain sorghum flour. 

soft dri* ponidge, soups, baked 
goods prepared from a combina- 
tion of sorghum and wheat flours, 
and even cosmetics. 

Rooney says the red-and 
brown-seeded sorghums U.S. 
farmers grow aren't very satisfac- 
tory for these products. "Most of 
the sorghums raised overseas 
have nice white kernels, a bland 
flavor and better milling proper- 
ties than the types we raise 
here," he explains. 

New color. For a number of 
years, geneticist Fred Miller and 
others at Texas A & M have been 
working with some of the  
whte-seeded types. Miller says 
most of the sorghums coming 
out of the Texas research pro- 
gram now are white-seeded. All 
have been analyzed for food 
grain quality and many have 
been selected in part for their 
human-food potential. 

Miller is also working on some 
vegetable-type sorghums with 
sweet seeds that are harvested 
green and used much like garden 
peas. The grains are eaten in 
some parts of India and Africa, 
and Rooney says that when he 
took some to a Texas A & M 
faculty potluck, "people were 
coming back for seconds and 
ashng what it was." 

In addition to sorghums for 
food uses, the Texas scientists are 
developing types with more 
sugar in the stem. These, Miller 
says, could have real potential as 
rdw material for fuel alcohol. 
"In Brazil," he explains, "some 
sweet sorghums have been 

Cereal chemist Uoyd Rooney 
displays food products made wilt, 

grain sorghum, including a package 
of cereal sold in South Africa. 

Mir Khan, a research scientist at 
Texas A & M University, checks loaves 
of breed made from a mixture t 4 
of grain sorghum and wheat flours. F+ 3 

found that $eld more fuel per 
acre than sugarcane." 

Another angle Miller is loohng 
into is whether both grain yield 
and plant mass can be increased 
simultaneously in sorghum, or if 
nnP mllrt he qacrificed tn inrreaw 
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Geneticist Fred Miller is developing 
sorghums hat produce white, 
&(end-flavored seed suitable for 
use in a variety of foods. 

the other. He hopes evei~tually .o 
develop selections that will pro- 
duce large amounts of both grain 
and stover. 

Scientists at other institutions 
are also looking at sorghum as a 
food crop. At Purdue University, 
for example, geneticist John Ax- 
tell is developing hgh-lysine va- 
rieties with twice the protein 
value of normal sorghums. 

'The federal government is get- 
ting into the act, too, by funding 
a major sorghum technology pro- 
ject to be conducted by research- 
ers at eight universities. 

Carl Hoseney, a cereal chenust 
at Kansas State University, ex- 
plains that the mail? goals of the 
project are, first, to develop stan- 
dards breeders can use to tailor 
new sorghuins to specific food 
requirements and, second, to 
improve the primitive sorghum- 
processing methods now used in 
most developing nations. 

Export potential. The sor- 
ghum technology project is 
primarily intended to help 
people in less de\reloped coun- 
tries get more out of the crop, but 
Hoseney says the work could 
benefit U.S. farmers as well. "1 
think sorghum has good export 
potential," he explains, "but in 
order to develop it, we'll have to 
pay much closer attention to 
what potential customers need." 

Geneticist Fred Miller agrees. 
"Any sorghum that   ill work 
well in food products will also 
make a good feed grain, so 
there's really no reason not to 
develop and use food types," 
Miller says. "With sorghum 
being well established as a food 
grain in so much of the rvorld, rve:. 
should be able to export a great 
deal of it if suitable varieties are 
available and if American farm- 
ers d l  grow them." 
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Texas Seedsrnen Ad~ised- 
.IIpu - 11 5 

Crops T Fuel 

New Enthusias 

Meeds Caution - 

SOUTHWEST FARM PRESS 

December 1979 

By Calvin Pigg, Editor 

FORTH WORTH, Texas-Mushrooming enthusiasm 
over rospects for turning agricultural commodities 

now. 
P into uel energy can only be "cautiously justified" 

Any major-scale conversion of 
biomass into alcohol fuels must 
conlc as part of a larger in- 
tegrated feed, food, fiber and 
fuel complex to be anywhere 
near econamicaily worthwhile- 
at least for now, speakers ap- 
pearing before Texas seedslnen 
generally agreed hcre recently. 

Gasohol will play only a 
"trivial" role in solving the 
nation's e n e m  dilemma, the 
200 gathered mexnbers of the 
Texas Seed Trade Association 
were told. 

However, among southwest- 
ern-grow crops, corn, sorghum 
and sugarcane are leading 
candidates for fuel alcol~ol 
making. 

Dual-Purpose? 
Noting fev.r-~.!tched farrrkr 

interest in an obvious "energy 
ft-or,~ farm crops" drive, state 
seedsn~en considered at their 
1975 Hilton Inn meeting hcre 
whether tneir plant breedcrs 
sh~uld go to work "recon- 
stxucting " certain crops for dual- 
purpose roles. 

l'hcmc of the meeting was 
"Different Approaches to 
Alcuhol Production in Texas." 

Featuring top-f ligh t experts ill 

the energy field, the session 
focused on just how fragile the 
fuels from agriculture questlcjn 
actual!y is today. 

I n  orqt;anizatiol~ business nut- 
ters, H South Texan, C . H .  
\Var.nl. en Jr., was r~ni~icd TS'I ,I 
prcsicieilt. Wai ilken is wilt1 Wlicao  
Sccd Cornpan:. of Ple;~s;rrrton, u 
peiinut seed F -educing firm. I i c .  
s ~ ~ ~ c e c d s  Aman Lauderbck o! 
Hereford in Ulc post. U NEWLY EtEC'fED OFFICERS OF ihe Texas Seed Trade Association ar-e C.H. 

Warnken Jr. of Pleasanton, president, left, Gerald Proctor of Stamford, first vice 
president, and Wayne Richardson of Vega, renamed second vlce presiderli. TSTA 
executive vice president a h e l  Neely of WBCO is  at right, rear. Secdsmen devoted 
Fort Worth session to whet her breeders should forge ahead with development of 
fuel crops -- and they got several different answers. 
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Breeder Says Crops Easily Altered 
Forages Important 

"We also feel that in the very 
near future, forages for fuel- 
making are going to become 
more importa~it," said Kreso- 
vich, noting new processing and 
conversion techniques. 

He detailed two newly de- 
veloped, costcutting conversion 
processes, one called the Ml'r 
process, devised at Massachu- 
setts Institute of Technology and 
another popularly . called the 
Chem System, developed by a 
private firm. 

He said whereas older methods 
of making ethanol once required 
150,000 Btus to produce, the 
figure with the newer procedures 
is no greater than 20,000 Btus. 

"In the next year or so, I 
believe they'll have it down to 
only 5,000 Btus of energy-so 
we're not talking negative 
energy balance anymore," said 
Kresovich. Ethanol has an 
equivalent 80,000 Btu. 

In a later interview, Kresovicb 
told SOUTHWEST F A R M  
kJRE!% that some of the current 
e?tl~usiasm arnong land opera- 
tors over the fuels potential, in- 
cluding investments a few are 
making, is only "cautiously justi- 
Red." 

"There is a large amount of 
potential in biomass energy in 
Texas. However, people must 
take caution in all the various 
aspects, not the least is safety on 
on-farm distillation of alcohol 
and the legal ramifications." 

He said any successful alcohol 
system will neef' to consider 11sc 
of all fermentation by-products 
for !he fuels scheme to be 
profitable. 

"Don't go overboard," he 
suggested. 

"Energy systcms for agricul- 
ture are multiuiscipli~~ry, you 
have to know about commodity 
production, chemical engineer- 
ing and a good bit about 
economics." 

Another speaker was Texas 
A&M sorghum breeder, Dr. Fred 
It. Miller of Col1,ge Station. 

Easily Altered 
Dr. Miller said conhercia1 

irain sorghums can be altered 
fairly easily for an additional 
role as an energy crop. He en- 
visioned s grai)l sorghunl plant 
five to six fect tall giving high 
grain yield5 ant. havinp, a large 
stcrn anba pro; iding increased 
sweetr~ess (sugars) for con- 
vcrsiosl into fuels. 

"Many . new methods are 
available to plant breeders to 
genetically engineer specific 
types of plants," he said. He said 
a similar type of genetic 
rebuilding applies to con,  
sugarcane, wheat, peanuts, 
soybeans, sunflowers and other 
high carbohydrate crops as well 
as to sorghum. 

The plant breeder said 
sorghum might be reconstructed 
for fuel purposes easier than 
other commercial fann crops. 
"The main reason such recon- 
struction is possible, we believe, 
in sorghum," said Dr. hliller, "is 
that we know so much about 
sorghum through our work with 
the world collection of sorghums, 
where specific traits have been 
singled out and drawn into 
present day hybrids." 
Hc said now with the fuel 

possibility, crops such as 
sorghum, could be altered to 
sewe as multi-purpose crops 
such as for feed, food and for 
fuel. 

He said building materials can 
be manufactured from cellulose 
fibers left from the sorghum 
plant. 

Maximize Grain 
"We need the grain to produce 

both food and feed from 
sorghums-we cannot change 
that part of our reconstructed 
plant," Dr. Miller told the 
secdsnicn. "In fact, if we could 
produce more grain that would 
be to our advantage. Any excess 
grain over market needs for feed 
or food could go to produce 
alcohol." 

He said the different need is 
for added sugar, or the amount 
of total fermentables, in the stem 
of plants as a source of energy 
for alcohol and as sugar for food. 

The breeder's final prediction : 
*'We will see much Illore 

awareness of total plant 
utilization from our major 
agricultural crops as we move 
into this era of harvesting both 
food and fuel from our ficlds. 
This will bring the need to 
develop new plants with multip!e 
uses rather than jusl sorghur~i or 
corn for grain." He called it a 
s~~slem of "nlorc total utilizatior~ 
ot grcen plant materials." 

The Texas A&M expert said he 
is active in one research project 
.to devise a high energy system 
with sorghum. 

"From all we know about 
economics of farm fuel 
production today," concluded 
Dr. Miller, "producers arc well 
advised to leave fuel making 
alone unless they can use all the 
by-products. He said dried 
distillers grain, a left-over from 
fermentation, is commonly 
utilized in cattle feedlots and on 
dairy Earms in some areas. 

A commercial seedsrnan, Jim 
Lindsey of Plainview, precidcnt 
of Pioneer Hi-Bred International, 
Incorporated and president, Sou- 
thern Seedsmen's Associa tion, 
was next speaker on the p r e  
gram. He spoke on "The Seed In- 
dustry Challenge" to fuel crops 
develo ment. 

He c!llengcd his fellow seed 
merchants to stay alert to all 
fuel crop possibilities, as a "new 
economics of energy" emerges. 

Suspects Doubts 
"I suspect that many people it1 

this room harbor some doubts 
about the likelihood of farm 
crops becoming a serious source 
of energy-or that the prociilctio~~ 
of fuel will be a serious nlarlcet 
for farm crops," said Lindsey. 

The seed official pointed out 
that the economy of the U.S. is 
based on energy and the cost of 
that energy will increase. "In 
other words," said Lindsey, 
"therepll be a new economics of 
energy. And, it's not just  a 
matter of rewriting the old rules. 
'I'he whole rule book has to be 
thrown out and a new one i.: :G be 
written. 

"If we feel we're sticki!i our 
neck out in getting scriuus a!:r~ut 
gasohol." continrled the spnkcr. 
"think of the guy who put.; his 
money on the status quo tiadrly- 
he won't make it." 

Lir~dsey told his fellow sccd 
industrymen that the "part- 
abllity" fo gasohol, the 9-tiz-1 
blend of gasoline and ethanol 
(alcohol), is a key part of the 
alternate fuels question. 

Gasobol Advantage 
"None of the other alternate 

energy sources can be moved 
around so easily-not nuclear, not 
solar, not really coal," strtssed 
Lindsey. "Gasohol is tta3! i ,*~c  
easily available fuel fur ex- 
tending our fast-dwindiing 
supply of motor fuels." 
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Be .aid it will be exciting to 
sce what t l ~e  seed industry can 
coril1.i5ute "to this exc~iing 
ch;lpler in man's euperience." 

Tlte three-day conference con- 
clvdsv! with luncheon remarks by 
Davltl E. Gushee, chief of en- 
viro~mlental and natural re- 
sources policy for the Library of 
Coilgl-css in \Vashirlgton, D.C. 

In his assignment, Gushee 
provides cong:.essionsl members 
with data on the nation's energy 
nratlers. He was less en- 
thusdastic about gasohol serving 
the national interest. He said 
Congress has been reluctant to 
do much in "uneconomic energy 
arms" such as gasohol repre- 
sents currently. 

Congress Moving 
Gushee's tact was that the U.S. 

Congress appears not to be 
moving forward on energy policy 
dcve!opment but that actually it 
is. "Corlgress recognizes that 
many specific legislative actions 
cln cr:clrgy can be highly counter 
productive to our citizens. 

He told the luncheon audience 
that g~sohol "in the national 
polic:y sr.ene is actually a trivial 

~nail(,r." 
"It is a trivial matter," he 

exp!ained, "because as things 
stand today you 111ust write off 
four cc~its a gallon in national 
highway tax funds in- order fo;. 
gasohol to compete in the open 
n~arket place." He said for 
g3s0:101 to be viable, it has to be 
subsidized by either direct or 
indirect means through the tax 
systcnl. 

"In the final analysis," said 
Gushee, "gasohol is more ex- 
peluive the gasoline." 

Cites Examples 
Ile said Iowa and Nebraska 

are in trouble with their state 
highway maintenance progranls 
dtrc tc diminishing funds for 
repair. Gasohol hith a four-cent 
a ~;rt!Ion state tax exemption, ne 
satd, has penetrated 10 percent 
of thc total niotor fuels nlarket in 
Lllosc slates. 

"As we view it, ' contirlueci the 
I ,it)rary of Corrr;rcss officiirl, 
"O:CI.~! is an o~)porLuili ty lor 
~!:~- .c~ l~o l  if you (lo ! t your.sc.lf, and 
cni~sidc:r it as a secondary cn- 
tcl.pt.it;c to a farnl!nl: operation." 
IIe ?:.!d czonon1ic , do not permit 
arl c.pcr.~tor to f: lly ch:irge his 
land and labor ccl ts to fuel cner- 
gy production. 

L132ARY OF CONGRESS energy question and that gasoline is still cheapct' 
52: ,lialfst David Gushee tells seedsmen than the alternative fuel. 
g~scihol is a trivlal part of national energy 

"You cannot afford the cost of 
harvesting and stockpiling bio- 
mass materials for its energy 
purposes alone today," added 
Gushee. He said Congress is con- 
sidering $709 million in incentives 
to- promote gasohol production 
but that the bill as originally 

. proposed will be altered consider- 
ably. 

Concluding, Gushee suggested 
that for gasohol to be feasible as 
a general nlotor fuel, prices for 
fuels rtlust rise considenibly or 
federal policy nlust be changed 
to subsidized gasohol and tt~eil to 
spread the inc~l6ciiscd costs to 
citizorls througll ltlc ~ : I X I I ~ ~ ;  
systcn~ . 

1)urillg the TS'I'A l)ubir~css 
~nccting, in acltiitio~l to nrbw of- 
ficers chosen, thrcc ;j(ltlitional 
directors were desigr~a led lo 
scrvc 111~ organizalion. 'l'tlcy arc 
Dclbert Hcss of Pl;~irrview, 
Curtis 'rally of .lustit1 i~nd Roy 
Holland of Ix>ralnc, Tcsirs. 

With I~cadq 11.3rter.s 111 Waco, 
the 'I'S'I'A's eacc~rlivo socrctary 
is Ollie1 hl. Nccly. 

& 
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m "VJe will see much more awareness of total p!at~t ut i l izat i~n frSo:n our a 

Thursday, November 8, t 979 
maior agricultural crops as we move into this era of harvesting both 

fuel from our fields." vrT,e.mg . ,.- -> d - , d  

Other newly eiccted off~ci:a': 
inclwfe Gerald Proctor, Bronco 
Seed Cornpafly, Stamford, first 
vice president, and Wayne 

' 

Richardson of iega who was re- 
chosen second vice president. He 
heads up Richardson Seeds, In- - corporated. 

"You have here in Texas 
systernc, that can produce both 
food and energy on the same 
land and at the same time," one 
speaker, Steven Kresovich of the 
Battelle Columbus (Ohio) Labor- 

- atories, told the gathering. 
No Trade-off 

"There is no trade-off. We can 
get food and we can get energy 
from the same land," said 
Kresovich, who is agricultui.al 
coordinator for biomass produc- 
tion systems for the 1929-founded 
non-profit research organization, 
active in biomass energy de- 
velopment for the past five years. 

Kresovich explained as an 
example that with either corn or 
sorghum grain, the carbohydrate 
to make the alcohol can be 
removed while protein for food is 
left intact in the kernel of grain. 
, "In the short term, ethanol 

(anhydrous ethanol) produced 
from starches and sugars 

. through fermentation," con- 
tinued Kresovich, "is the easiest 
and most costeffective way to 
go. This could he done under a 
nwnbcr of different skill levels," 
said the Battelle specialist. 
"Alcohol from biomass can be 
produced with farm skills, with 
cmperative skills or on a multi- 
million dollar r ,finery basis." 

Kresovich said that with new 
methods it appears the con- 
version to alcohol can eventually 
be cost-effective at all three 
levels. He said, however, on- 
farm alcohol making via. a 
modernized still device is highly 
confining to the operator. 

Carbon Materials 
In the long-run, methanol 

(aicohol) will be produced 
conlmercially from all carbon 
containing materials, he said. - "Jast give me total biomass at 
the che,~pest possible cost and 
the chenlical engineers will do 
thc rest," saicl Kresovich, ad- 
ding: "Farmers can k fuel self- 
surf icicnt thcrnselvcs bilt the 
technology ani i marketing will 
citntcnnine the ovcrall feasibility 
of going public with massive fuc1 
aicbollcll product :on." 

Su,t:gcst ing the I1.S. riceds 
"~wrsyectivc" into its enc:rpy 

situation, Kresovich said Texas 
farmers consume an equivalent 
210,000 barrels of crude oil in . 
their operation daily. 

He said agriculture's energy 
requirement is expected to in- 
crease at a rate of 9 percent a 
year until 1985 and increase by 
11.4 percent annual gain by the 
year 2000. 

Fuels Not Same 
As to the alternate fuels possi- 

bility, the Battelle energy coor- 
dinator reminded the seedsmen 
that methanol and ethanol are not 
the same, in terms of energy 
equivalents. Methanol has only 
one-half the Btu equivalents of 
gasoline. Ethanol, used in gaso- 
hol, contains two-thirds as  much 
working energy as gasoline. 

He said the U.S. Department of 
Energy has projections calling ' 
for methanol to be produced 
comnlercially by the year 2000 
for 50 to 60 cents a gallon and 
ethanol for $1 a gallon. "But we 
can't wait that long." 

IIe said the only plant 
producing ethanol today with 
corn as  a fermentation feed- 
stock, located in Decatur, 
Illinois, is producing anhydrous 
ethanol for $1.28 to $1.58 per 
gallon today. 

The sugar in biomass materi- 
als, such as in sugarcane, is fer- 
mented to make the alcohol. 

Leading Crops 
"When energy production 

through biomass in Texas is 
spoken of," explained K~*esovich, 
"tl~c three leading candidates 
a corn, sugarcane and 
sorghum, specifically sweet 

sorghum." He said Battelle has 
conducted research on the latter 
two. 

Much information has been 
brought out about " e n e r ~  
balance", whether you draw 
more net energy from the con- 
version than you put into the 
manufacturing process, Krese 
vech continued. 

"A lot of critics say it takes 
mot* energy than you get out of 
the final product and that's t n ~ e  
if you use information from 
1954," he added. 

"We have at hand today break- 
throughs in technology that will 
give us a more positive energy 
balance." He said that as 
examples, with latest know-how, 
corn converted into alcohol fuel 
can give a 1.05times net energy 
gain, a 2.43-times gain is possible 
through sugarcane and a tw+ 
times energy balance is found 
when sweet sorghum is con- 
verted. 

Noting other considerations, he 
reminded his audience that "net 
energy balance" doesn't have 
anything to do with the cost of 
making the corlversion from raw 
material into any final fuel 
product. 

Kresovich said with the latest 
conversion methods it is now 
possible to convert sweet sor- 
ghum or sorghum grain into 
alcohols for a "positive energy 
balance" at around $1.10 to $1.15 
a gallon, "and hopefully this will 
coine down some more." 

lie said. one advantage in the 
fermentation of corn or sorgl~um 
is that a protein-rich byprcduct 
hiis potential for either h u l a n  
food 01' as livestock fee& is- 
readily available. 
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