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... ‘Narrative' Sumary’ of :A¢complishnents and. Utilization

During 1975 rese"”ch toward the development of diseas

:and insect resistant sorghums expanded and advanced one

igeneration.ﬁv{f

Pests and diseases reduce .yields and. lower.quality: of‘“’

ftremendous quantities of grain sorghum throughout the world}if:

jeach year._ Sources of resistance to most of the major sorghum
7diseases, insect, and arthropod pests were identified through
’a national and international testing’program. ‘These included
head smut, downy mildew, maize dwarf mosaic, anthracnose, root

fand;stalk rot, seed weathering, several foliar diseases, sorghu

:mid s, reenbug, corn leaf aphid, and spider mites.””»
Sources of new germplasm were supplied from converted and',
partially converted exotic sorghums. Disease and insect re-: |
vsistant, dwarf height, photoperiod insensitive sorghums were
combined in random mating populations both for easy distributionﬁ
lto sorghum improvement programs in LDC's and as a research toolv‘
for improvement of grain sorghum in temperate regions.r Develop-,
ment of greenbug resistant hybrids, the discovery of high levelsm
_of midge resistance, and possible resistance to spider mites are;

jnew major breakthroughs in sorghum improvement., Both releases

Jof appropriate germplasm and publication of new findings on

finsect and disease resistance through workshops, conferences,:

isymposia and public and scientific publication 7

fdistribute .the results of this program.r ﬁ}

441



A data management syetem for more ‘rapid sumnarization
and distribution of internationally Guuwerative researcn was-

ptcpared.

. iv
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yf‘).ﬁm.‘ T Sryl DAy
A General Backgrouno

Sorghumn(Sorghum bicolor (L ) Mbench) is: one .of .the prin- .

cipal food and feed commodities of the world. Sorghum is ‘l,,xb
considered by many authoritiea as the third most importantvfoodf
grain, exceeded in utilization for food only by wheat and rice.;
Furthermore, sorghum is well adapted to cultivation under wide
extremes in environmental conditiona including arid, semi-arid:
and sub-tropical areae of the world where other ;food commoditie:
are often leaa well adapted.. |

v In: southwestern USA, where sorghums are :a: principal agri—
cultural .commodity, serious. diaease and ineect problems have

occurred repeatedly.f During the paet few yeara, there have bee

grave .logsses .caused by head smut (Sphacelotheca reiliana) down

mildew~(Scleroegora sorghi) maize dwarf mosaic. (MDMV); anthrac
nose. (Colletotrichum graminicola!llcharcoal rotv(Macrophominau

;ghaaeoli> ~Fusarium stalk rot . (Fusarium moniliforme), and a:

nunber. of . common follape. diseases.
,InsectsAcausing.significanthyield,loeeea,in;grain_sorghum

("A’« 2 u_» ¢

annuale are.the sorghum: midge (Contarinia aorghicola) .and gree

bug (Schizaphis grami um) . Banka graes mite (Oligonxchus
gratensis) is a severe problem in the great plains region. Eco

‘ omically injurious. ineecte that anpear to be increasing in

aeverity and distribution,arejwhiteggiﬁhsﬁ(Phyllop aga crinita)



‘;sugarcane rootstalk weevil (Anacentrinus deplanatus), corn

hleaf aphid (Rhopalosiphum maidis), and yellow sugarcane
aphid (Siphg.fjﬁggg. Consequently, the need for.superit
':"’Sufced’fof ‘disease 'and insect resistance in sc’s‘r'gﬁﬁns 1s urlgéﬁt;‘iy
needed in Texas as 'well as-throughout the’ world.. oyls |
RO ‘In 1963, ‘the Téxas Agricultural Experiment Station and s
the United States Department of Agriculture initiated a program}
wherebyjexotic'sorghums“from'the'WOrld Sorghum~Collection werexi
Gonvétted frén tall, late’matuitng; plioboperfod-sétiitive types
to shortes :,i‘f'éafnér‘ maturing; iésé:"ﬁhocéﬁeﬂfadiséﬁéii:i‘vé. lines
Conversion is accomplished by ‘an crossing and backcrossing
program using ‘the 'short winter days of Pierto Rico for crossingg
and growing Fl's, with’ selection ‘for- short, early plants :

within segregating populations during the long summer days

in Texas“‘ Many exdtic lines’ ‘have’been” reported ‘to" be resistantf

41' /(

to as number of disc*ses and insects, but until converted or
partially converted most ‘of ! these lines are not available o
for uee in temperate areas of the world. *During:thehconversionj"f

-----

partially converted exotic sorghums to diseases prevalent in d‘

th_v nited States and to some’ insects. Some of these‘sorghums
possess extraordinarily high levels of disease and insect

resistance.



B

Statement: of::Project: Objectives:, .

1!“

ﬁ’l; To. identify and define potential sources of: multiple 4;

"0182888 resistance ana 1nsecl: reustance in partially

)

"wit h gh'levels of multipleJdisease resistance and
_A]insect resistance.‘ | |

,3;’QT0 experimentally evaluate effectiveness and typea of“'

scceening and from artificially synthesized populations.

5:7'To develop uniform methods of determining insect ﬂnd

: diaease resistance and to studv. where annronriate.
i Ty * 250 2R x ., ; s v:

mechanisms of resiatance.

Contingedﬁkelevance of Objectives

t'rusCIearly,uthe objectives are part of . an: on-going pro—,v
gram which has: been actively developing at . the: Texas
Agricultural Experiment Station for the. past 12, years.‘
These objectivea~complement‘a broad—ranged interdiscip-
~linary research program which4recognizes the importance
‘pfmdeveloping‘agronomicallxnadapted,&diseasetand“inse'
iresistanttsorghum}cultiyars,,5Hntiliyeryyrecently;;thn
limi_ted germplasm resources have restricted sorghum

:improvement; however, the recent development of convercea



fVand“partially converted exotic sorghums at the Texas -
legricultural Experiment Stationfis“openingftremguéqggg

opportunities for sorghum improvement.

5 ”‘ SR D S St B A !
- i

These objectives are a sound and vital component

i PRI
‘: ‘41 & HENS -.\.\tm MGt r\ \ Al‘)

of sorghum improvement for agriculture. They represent

,\u', A R DA

ofithis research will have application throughout the

g mtin fek

" world.

Accomplishments to Date

" ’h .f tlodag SNy AL

‘Findings:"

~ Three large disease'and insect screening nurseries were

/{grown in the ‘Beeville, Texas area in 1975, and were referred
. e G ,»‘M‘t" V:' i e 'f/.';(n'.

*ﬁto as Berclair Head Smut Nursery, Berclair Downy Mildew Nursery,a

fand Beeville Station Nursery. The total number of plots in

ot .
'\x;".: TE

sorghum in each nursery was 3168 2800 and?7850 respectively.(
Primaryfdisease screening:was~forrhead smutaandfdowny mildew,‘
hﬁ%evEr;*ratingBLWere'slso'made5on’advsncedesterials andi[
%ngh&ms were rated for reaction to bacterial: stripe, grey
‘leaf spot, and zonate leaf spot. General observations were . -
‘made for general adaptation, yield potential, standability, and
'grain weathering resistance. In the. Beeville Station Nursery,~
'2800 plots were planted specifically»for'midge;resistance;

screening.



v

’In'theidiseas nurseries in the Beeville area, 800

e ,L’ ,}:,,." f 1(‘, ;

plots of'partially converte olines, mostly BC' and BC..

“were screened for disease resistance. of these, 600 were
3 '5 “ael N “"ﬁ\'l’.’i"f— P x..

From these materials. 210

- .44‘ : : !rsﬁ :,ﬁi ;
in s,invblving partially converted ¢ converted lines snd N
}z" '

£ ~>\ v '
»..‘»‘.l", 14‘. HERE N "'z;x,; \\ ]

A ’.‘» FEOS I ‘ is
tionally, 1400 s1 s and 290 S2 8 from various populations
v:“"" 4!",,"{5!5'}“" l;r, : t,
were evaluated for disease reaction. Within the S1 s,

\ :

'?,x.-ei? ‘‘‘‘‘ w2l ,iwwf I8

approximately 300 were selections made at Lubbock in 1974

for veathering resistant grain. The overall objective of

this large breeding effort is to develop disease resistance

in agronomicslly desirable, high yielding materials in the‘
following breeding areas. waxy endosperm‘B and R lines,
zera;era derivative B and R lines, lodging resistanth and R
lines, grain weathering resistant msterial, greenbugjresis—a
tantfnaterial midge resistantimaterial vand mite resistant
mirertal,

310y

Additionally, identifying breeding lines with

sunerior(levels of‘disease and insect resistance isﬁa'majorif
obigctive of these large.nurseries.z From these fouth Texaal
;Lééeéfés:*iéss individual head selections’were mad; in the
regular pedigree breeding material Frzgisgwan; w;'ows,

P TR T g 44“& hr,;i,, ‘r .

573 selections were made, of which 151 were specificallv.

for weathering resistance,



g ‘At Lubbock 1arge nurseries were specifically planted
3’” ”l: ’/*.f

for 1odging and MDM evaluation. Also, other nurseries of ,

regular breeding material were evaluated for disease and

N
!

insect resistance, yield adaptation, grain quality, and
standability

The IDIN a 30-entry test composed primarily of the =

o
RN,
B RN

best multi—disease and insect resistant sorghums with
appropriate elite sorghum for standard controls and disease

differentials (Table 1 ) was mailed to cooperators at

SIS g - B

22 1ocations. Data to date were received from 6 locations

RS ST ORVE DOL IR S S 852 3 DK X P A Do Sw. w1

in 5 countries. Argentina, India, Mexico, Senegal, and
SN } ;g l,‘r(,».! i ‘,";>H

Venezuela to date.

whdmation

Some nursery results will be received later because

Vet [ DN R LT P TR P

ST ~) : ra ¥
_»\f r. LAyl g B

of timing of growing seasons with seed distribution but

oo T AERRRTE RIS LB S £t ';fz:-;,., R

others unfortunately were lost. Drs. N.»Zummo and S. Manzo

o h i " Copit
132\, 3:‘;',5'::_: Gowgnnnnhn VIR Y TR N AN TS AP T B N S

did not receive their seed which was unfortunate because

A few o’ the IDIN entries were tested in the IAVN at Samaru,

providing extraordinarily useful data on differential reac—
W “ r“:;’x x : K ’ " IR

tion te. anthracnose (note section IAVN) Disease and insect
L.,z,d ,.F,"..'E‘.,! v i
reactions in Guaraboa and Sabaneta in Venezuela, were based
!

on the 1974 IDIN. Major emphasis was placed on tropical

adaptation and seed mold or weathering. When Frederiksen
visited the nursery at Sabaneta, the plants were healthy.
Low levels of downy mildew were present but consistent with

expected host reaction. In Argentina, the season permitted



ev?t.uatlon“of thevIDIN .’for*foliar, d

M‘« Nk 4

-differed in reactionhto sooty stripe, rough\spothand Cercospor

:Resistance to sooty stripe appeareu Tatner common,.wnereas

:of7aﬁthrscnose;k Of interest here was that 80110-14, 30173'12a

5and 80599-6 highly resistant in theeU S. developed the

{diseasef 'These databsuggest that the virulent Nigerian rdce

is present:in Senegali’
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721 ‘

iable l International disease and insect nursery (IDIN), 1975
"ﬁntry . ‘ Variety, kind,‘
no.:- Designation:: - -.::iv wil IS no, or group
1 SC 56-14 12568 © Cau-Nig
2 SC 103-12 2403 Caudatum
3 SC 108~14 " - v . 212608 Zerazera
4 TAM 428 (110-9) 12610 Zerazera
5.  8C 110-14 : 112610 Zerazera
6 -8SC 112=14 (uc) 12612 . Zerazera
-7 SC 120~14~-1 2816 . Zerazera
#8. :8C 170-6~8-8 (4252) 12661 . . Zerazera
9 SC 170-6-17 (4267) 12661 Zerazera
10 - SC'173-12-6 : 12664 Zerazera
11:  TAM 2566 (175-9' 12666 Zerazera
12. SC 175-14 12666 Zerazera
13 .:8C 237-14 3071 - Dobbs
14  sC 239-14 3574 Zerazera
15 SC 326-6 3758 ‘Nigricans
16 SC 414~12E-P1 2508 - . Cau-Kaf -
17 SC 423-14 (2680) 2579 - . Zerazera
18  sC 599-6-3 (9247). L Rio -
19-  sC 599-6-10 (9188) Lol “Rio "
20  SC 748-5-3 ' 3552 ].Cau-Guin
21 NSA 440-12 g ;Kafir der. =
22 (B 3197 X sC 170-6)(1753) “Kafir = Zera der.
23:  (5C 599-6 X SC 134—6)(1880) - Rio-Dur Doc der.
24 QL 3. selection - ‘ C. Kaf ‘der.
"TAM 2567 -

Tx 2536 der,'if;
'Redlén. |
‘Martin . s
;'Combine 7078

“Y.E. Fet.’ der.,
,iSw. Sudangrass




1975 International Disenas Nurasrv Tasatdnna

:jroéaEioh;(nﬁmbef);

' Argentina (2)

s !i‘}«k}!‘" .§,f.. 2N ¢

'»lv«l{‘*» RT2S "”' :‘
‘Brazil (1)

o LMH 5"'»“ .

Ind:laa (5) &

‘Meiico;(Z)
Venezuela (2)

Maleysia (1)

"El Salvadorh(l)

}x") -“;_ R_J

Virgin Islands (1)

Uganda - cit) |

‘Nicaragua (1)

Columbiawi3)

" 'v'fﬁlgx B ,L;J \

i X %
Mg bt g res TP e o n
A B A

ﬁCdO‘efatérﬁiii

«7/ ,“.‘v) W

Elba Alessandrini

~Ricardo A.. Parodi

Manfredi

Robert E. Shaffer
rSéte: ‘Lagoas

“Ni-V. Sundaram ' K, A.: Balasubramaniyan

New Delhi Dharwar, India

Shree P. Singh
CIMMYT e
Mexico 6 D. F.

Mauricio Riccelli
'Maracay © o F

‘Mah : Shook 'Ying !

Serdang, Selangar, Malaysia
Francisco R. Arias M.
San::Tecia - R

Brhane.Gebrekidan .
Diredawa, Ethiopia

M. R._Wanjari
U.S.::Virgin Islands:

S¢.° 24 Mukuru
Serere

¥ibon ,
Arnold: Van Huis
Roberto.-Arguello ::
Managua, Nicaragua

T TR

Jim Wilson
Asgrow ‘Seed . Company

Cali, Columbin
SFUAT R e '
S. I. Salama
Giza,: Egypt.
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Twenty-four all disease nurseries were grown at 12 locations
'5in 1975. Data from many of these tests are summarized in the 2nd
'hnnual Progress Report on Development of Improved‘High'Yieldinguq.

vaorghum Cultivars with Disease and Insect Resistance, ta—c-1092
‘.4! oad Vf‘

}Exceptionally good data were obtained on. anthracnose, head smut,‘;

'gdowny mildew, and the usual foliar diseases in South Texas and

oot

fPuerto Rico. Artificial inoculation of ADN entries with MDMV
l,{w?_ermitted comparisons between natural and artificial disease reac- ,

tions. Certain lines for example, generally develop little diseases

P .
Sl cAE G frell

under natural conditions, but are very sensitive when inoculated.
R S Y SO O |
.everal sorghum lines included in the IDIN and ADN were

f}{" IO T it v.“ . 3;‘* K3 "h“‘.:'-f “
released or are in- the process of being released (Note seed

distribution An Seetion E)
3?

‘i, t"jn,}u ‘1 e sepdy

, Combination of artificial inoculation and near ideal weather

O wunmerad 50

h, aked L0 aned 2

conditions permitted 'some of the better evaluations for stalk rot.

.and 1odging;that haverbeen made durin’_the past five years/: Clearf"
?..t BN P shat i
?cut differences among lines were evident at both Lubbock and

l~ Ted «T’i«';_i

'Halfway.s,Sel.kl778 of SCs65 x SC 33 particularly appeared to

jpossess excellent lodging and charcoal rot resistance. TheL‘*ns%
! (‘Hk> . :

istandard resistant sorghum, New Mexico-3l had a moderately severe
nrating of Zhdfqﬂwhereas sel l778 was rated 0 55

' Head smut reduced sorghum yields significantly and the
,incidence of disease was negatively correlated with yield.l These_
;relationships were direct and proportional within the incidence

evaluated. Artificial inoculations were' made with Exerohilum

turcicum maize dwarf mosaic virus, Macrophomina phaseolina

Fusarium moniliforme, Pestalotia sp. and Pythium graminiceola. "




"Location of the 1975 A11'Diséase Nirseiie:

Lottt

Berclair, Texas (head smut nursery

o 3£ %,.,v, ;.,;N. "
fBerclair, Texas (downv mildew nurs

‘Chilicothe, Texas

-Gollege Station, Texas (2)

;Corpus Christi Texas
fHalfway, Texas
‘Lubbock, Texas (6)

Pecos, Texas (2)

N R
$ f RN N

Victoria Texas:“‘m

“' £33 '1

Meridian, Mississippi

Experiment, Georgia

wmh R ST I
Manhattan, Kansas (2)
El Centro, California

R R

Isabela, Puerto Rico

1?9mpiédiﬁﬂgx£cef(2)ﬁnﬁ

i Principal Diseases.x, ik

Head smut, downy niIdew’

'*nGﬁﬁ&*airaéa;ffaiiage diseases

S KPS

Periconia root rot

a1 ze ‘dwarf ‘mosaic, Helmintho-.;

sporium blight ‘

Boad smut
AT R

Charcoal rot

Rust, seed:weathering;achar-v
coal rot, lodging, Fusarium
.head ' blight, corn leaf
aphid MDM

Mites

Head smut

e Cagoe b B
add

"Foliage diseases

S S
U’-»‘u(,‘ REF:

'Anthtacnose
Cprd G e e i
MDM °

J'.?l'“:‘»f .1:‘.,.\_) ooy
Late summer disease complex

AN Lo
SR B b2 zj“ 3+ ¢ "f

| Anthracnose rust. zonat¢

.1eaf”spotﬂx

Leaf:blight;, rustiy



;‘!‘ﬁ! i-?

'random mated in 1975., TP12 TP13 and TP14 are’ new highklysine,

‘line axy and R line waxy populations, respectively.

‘"l S SRS R b A

12

Sorghum entries from Kansas,. Oklahoma, Mississippi Nebraska

Arkansas, Iowa, California and the Regional yield tests

included ‘dn:'at least one: of the major disease nurseries in“S th

Texas.&jfﬁ
Second year evaluation of weathering resistant sorghums dem—
! . .~,,,x," 1 >
onstrated that selections at Lubbock were very effective. The

ithree best non—brown lines are SC 279-14 sC 546-14 and SC 748—5.

S 5 a0l

These data confirm in part that resistance to seed molding is env,

,vironmentally nonspecific.

4 e
dovr Duoneanl

e
R T] .
R Y o
a.:rmtut ,,.t :'LP AN

ﬁ%syi*na “TPIR,.TP2R TBSRB TP7B TPllR, TP12, TP13 and TP14 were

,""»?H N .2’51("9 ’

. p(“j!

. SO ddmon Gisen ke “w - .
Populations, TP1R (greenbug resistant) TP2R (multiple disease

SIS e T R R X ) wrnllaY

e RikE Farn v :x?‘).f}“'l'i‘

iresistant),,TPﬁB (standard B line), TP7B (disease resistant B line);

‘ Q' !'/, ‘.‘.’
i e i.‘ PR Uy

'and TP8R (midge resistant), were all released or‘are in the process ;

’.4

L
of”being released for distribution. Population improvement through~

)‘ é"

s vtesting and under condition for natural selection;ﬁwas done fh

;*u 31’; P T .4‘?';‘-1':4){."."1 SR

.in both South Texas‘and;at Lubbock.

TPld'was reselected for greenbug teBiBLauCE; LRCeT ;. largeswg;g

Vnatural population of insects. Major screening nurseries for midge
ﬁand mites were grown in South Texas and West Texas, respectively.;g
ﬂSelections from pedigree breeding nurseries indicate that high

‘levels of midge resistance can be transferred from the brown-seededl

line, TAM 2566, to non-brown sorghum. Hybrids produced from green-~

bug resistant lines released in 1974, TAM 2567 and TAM 2568. produc
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600 percent more grain than standard hybrids when-gréenbigs were™
not controlled.

Four sorghum lines, SC. 599(9188), ScC 599(9247) B TAM 618‘andx

-'(u ST

TAM 2568 had less leaf deathxand stalk death and ‘a smaller percent:e
reduction in seed size from mite feeding than did several standard?u
'!w’i’f‘ll':‘ f R T )
sorghum varieties when exposed to high mite populations. Selec-»

D3l LR sk e

tions from F3 rows of crosses betweenrmite susceptible and resis-

b‘ ¥ e % '

tant lines indicate that mite resistance can be transferred to e

agronomically improved sorghums.
Greater numbers of greenbugs feeding for a 1onger period of

.
ANt 1 e y ,._,,, - iy
% i TR P

time on resistant sorghums than susceptible sorghums were required
..: ‘} .‘:' ’,w‘-': ‘ . : o s - g H
‘to cause an equal amount of yield loss. However, the same amohnt

-
Hei SR f T ;

of damage, this is, the same amount of leaf loss to resistant sor-
ghums‘resulted in similar amounts of yield loss when compared tol
\:hsceptihle‘sorghums.ﬁ Under natural conditions, resistant sorghums
Qe;g not severely damaged‘and only under artificially produced
:ohdiéions such asTcaging, which excluded oredators and oarasites.
vamla 2

did significant damage occur..

e

Py \}ls -""‘1

field to mimic a large field pisnting, reenbug<numbers on resistant-:l

sorghum were about one-third that found on susceptible sorghums.

S RS : ’.‘v;laf i rb' mplidee
Predator numbers in general were lower in reaistant than susceptible;

d s o
b S S L VS R ST AU

sorghum. The ratio of predatora to greenbugs was about equal in

either sorghum type.
In 1975, sorghum nurseries containing sources of divérééfgérmj'

plasm were screened for resistance to the corn leaf,aphid,if



14’.‘ L

Rhopalosiphum maidis Fitch Based on damage ratings on these sor—
e RTead SO

ghums, it was apparent that some of the commonly used sorghum

s 1,‘51.:,' L !"I

parental lines ‘were highly susceptible to corn leaf aphid damage.\

v .
(AN X . : s w‘z;—: ESCHTEIS NS

For example, ‘ "Redlan" was extremely susceptible‘

il E A i Gy ! e Yok :‘ T G
- HAlso, in these screening trials, several zerazera sorghums,
EIERAEE PAtie EECRAEL T O ,‘:-"7‘ S R «‘4 sl Twinnd
'especiallyT%M 428 resisted corn’ leaf aphid damage.v The resistance
AR l 2 :‘1 ." "‘,"u\ x & "2.. LR AP

of TAM 428 is effected by the other parental line used in hybrid

EE J* KEESN h

combination. Sources for resistance to the corn leaf aphid do

FEN aorter et ‘,&J iy j‘,,"\_v.,t 2 r f;«',}"‘; ERE R

»exist, even in some agronomically improved lines.

a";l“

n the laboratory studies. there were no extreme preference

;respgnsesAof %anks’grass mites to selectedlaorghgé'ifgéggi“éoygyero
total{lenﬁthyof thekdife span(of‘theyBanks grassﬂmite w?é,?%g?%f}-
,cantly,fhofter;when‘reared4on’§9“d9?fﬁwthan when reared‘on SC 56/6
Agg;7gng.¥_lx 378'{58 39r%Sweet‘Sudan, orkhonezisorghums,‘.This‘

may. imply that there is some antibiotic effect of SC 599-6 sorghum

148 ‘v' o HEEE Sy Y}‘*.js‘ _v,'_,” T

on the Banks grass mite. The effect of plant growth stages 1-6 on

CINAACEA Sy IS o z‘r u‘c NIRRTy 1

mites is that there is a longer life span and ovipositional period

.' it ,f.» RYAR R R Bty ‘,j,‘-'{'(‘,,

with fewer eggs deposited per female mite per day, while at plant

.,LN 5oy _'-

, e

growth stages 6—8,1there is a shorter life apan and ovipositional

mu R sy e ’-wu.*”wwu ST R R S AL

period with higher number of egge deposited per female mite per :

1' LA T 2T

‘In field tests, mite populations began to increase between.

‘an August 6 at plant growth stages 5. and 6 “which continues

S ~,‘; o B ]\ g{‘:"r .-f-, 7;_._ z ,r,f;"l "g.yf‘v:"

: these growth stages which permits mite'population increase.;

P a
rPuizese .-“(11-“( *E
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‘ractors-wnicn resulted in’ iower mite numbers in the field were

Ve s :" s#iwz, :

la)‘differences in maturity of the plants, b) differences in plant

: VoL
Y, ,;, . «4\',(‘ w‘ 4 “‘:T

“t es;"and.c)‘differences'in sugar content. Factors which

influenced damage were'y a) low sugar content and b) early ééni'

4

éc nce; Those entries which showed Tow death stalk ratings‘were

thdse which also showed ‘the lower percent‘lossvin seed size and

good qualities for' resistance.

,fData obtained from a Large Scale Mite Test indicated that the

Small’Scale Mite Test was a valid test In that evaluation;bfwmite

iR

as it was on‘thexlarzer

s

numbers was _']ust ‘a8 accurate ‘on small plots

!‘,»r.: ‘5-‘;;‘ DI B

itk

The laboratory and field data indicate that the most promising

\«t’} - {7

=sources of resistance to the Bankstgrass mite occur in converted

. LEE
iRio sorghums which are high in sugar content and are non—senescent.
-2.""Interpretation of ‘Data’ and Supporting Evidence:

-‘ The Second Annual Report for ta-c~1092 presents essentiallm,

the_complete body of data which should be referred‘ 'fforrmorei

specific details of progress made during the past;year. Somehof»_'

thsgmore significant findings included the confirmation offsources

of superior resistance ‘to seed. mold,[weathering) ngeed mold ranks

as one of the major deterrents ‘to the utilization of dwarf early
maturing varieties and hybrids in LDCs. In Senegal Nigeria andp

at  ICRISAT, selection for mold resistant;sorghums represents oneg

of their major research effortsrijegbgliggeﬁthgt-gug3pr9g§§myjtj
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will b includedﬁin 1976 erentation of races of pathogens

;,1, ) ..ll

Thehdiff

between sorghum growing regions of the world_dramatically under-f“

3 511 ‘I“l ekl E EETRI I A G ‘.1 . b N

for cooperative interna ion'l_testing and continuous;vf

,, LN

trichum graminicola have been suspected but these new data represent
ualu ERNRE R AR Y

the first evidence for different races attacking sorghum.

.,:,..x{-.,‘,. vemt o
Prex - “,p\v‘ R ST Lt SEE R

The progress toward developing 1odging and stalk rot re”istant

sorghums will benefit the more arid sorghum growing regions,where

R T IR AW Cit) ».‘1 45 PR L"a:-

‘high temperatures and low moisture conditions promote these con

B IO A 12 S R e ;‘-;r;-z‘,; ERB RS

ditions. The:greenbug resistant sorghums will be grown on. two,,

TGN END G- 00 SO PR NS

million hectare in North America during 1976 — which means a

to control greenbugs chemi—

,‘;a

$20 000 000 dollar savings from cos

Fonptsl I iy

cally as well as eliminating other undesirable effects of pesticidef

fl ?fCommercially acecéptablé midge”and ‘mite resistant sorghums, in:

, .

'time"may also be" developed.

R R L

%The use of disease and insect resistant sorghums means the

IaSwwell*as*devéloped“countries._ ‘The’ outstanding value of the research

fonVsorghumuimprovement“in Texas has'beethhe‘ability‘to'coordinate,
iagronomic characters with host resistance. This is because multi—

'millfion:%hectaré field laboratories (Texas farms) annually challenge


http:linesa.al
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seyere environments
5 ; g : : 4' : I‘%‘
At.the same time, examples o - some of the finest grain~

Lin the world..y

ﬂsorghum cultivation exists in Texas. The broad based state-wide

Ny 4; sy

~ties and programs in'Africa, India, and: South;America.qSStaf;i

romv

'ta—c-1092 represented our programs at Consultant Meetings at ICRISA

;and have visited Brezil‘ Venezuela, Senegal Nigeria,_andiCIMMYT

"F .
»J i;“c },

?regarding sorghum improvement research Dr. H. Doggett v1sited Texas
jA&M University in March 1976 and Rob Williams will be here in April

;Dr. S. Singh along with other CIMMYT staff, visited our nurseries

IS

.in;June.f’

Research Design.iw“
AR T e oh
Q»Subtile changes;:in design are needed An. part, to facilitace

s‘is

3data processing summarization and handling.n Currently,,we are

(expanding the use of computer facilities for data banking."Tof

"’1 ,n 4;‘,._&*; . .
' '\;ru‘

%permit more international involvment we are discussing proc: ures

g R )

iwithyh,;DoggettqrofyICRISAT, onvbetter methodsaof egshangipgégerm&

;oiasm’and5integratingﬁresearchrprograms.
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“E."" " Persons requesting and receiving seed of disease and- insect,
resistant sorghum lines or germplasm in 1975 B

KIﬁfernationalz

Elba B. Alessandrini H.vDoggett E
ARGENTINA INDIA

Carlos Barberis ' M.,<$#Kadam
ARGENTINA S

M.

Continental Grain Co. S Pawar ?
ARGENTINA S ‘INDIA ' oy

R. G. Henzell PralhadiKarkikar*
AUSTRALIA INDIA

Pacific Oil Seeds N. G .. Rao
AUSTRALIA R INDIA ‘
Continental Grain Co. L.-E. House
BRAZIL U LEBANON .

M. A, Fapis T Gonzale\Granados
BRAZIL‘ s MEXICO:: '

k% 7 Overmaﬁ’ Shree Sin5u~~
BRAZIL“x o MEXICO N

C. J. ROBSGttO ) 0. So DanuLa
BRAZIL et NIGERIA
R._Schaffert R:! B; Thankape3 .
BRAZIL . NIGERIA

C. Y. Hsieh . ' L. E. Wallace
REPUBLIC OF CHINA NIGERIA ‘
Alfanso Diaz — D. F. C. dela Cruz
COLUMBIA PHILIPPINES

S. Rautou - :ntinental Grain Ce
FRANCE. {AILAND e
H. G. Schuet. auricio Ricealli:

. GERMANY INEZUELA'



U. 5. = Private.Breeders:

;James 'Allison - e
‘Taylor Evans Seed Co.»

_Freddy G. Alston
»George Warner Seed Co.

Gayland Anderson
'Hunt Seed Co.‘,-

'Jimmy L. Barber
}North Amer. Plant ‘Breeder:

"Charles Berry*j

PAG Seeds o

‘Carl Claassen

Pacific Oilseeds, Inc.

‘Hugh Clearman
WAC Seed Co.

Leon Clement
Delta & Pine Land Co.'::

Dick Crill g
Northrup, Kingf&'Cog

Gene Dalton
Pioneer Hi—Bred, Int.

R. L. Ellsworth .
Excel Hybrid Seeds, I

J. L. Ervin .
Holden Foundation Seeds.

Ted Givens
ACCO Seed Co.

K.‘I.. Greenly o
Midwest Research Assoc.

D. F. Gross
Trojan Seed Co.

Art Jonnson
Browning Seed Co.

19

:Howard Harrison
Coker's Pedigreed Seed Co

Tom Hoegemeyer
Hoegemeyer Hybrids, Inc.

B. R. McGhee

‘McNair Seed Co.

‘R.,C. Mitchell
R C.kMitchell Seed Co. "

" R..D. Oliphant
[Conlee Seed Co., [nc.

fiJamestsborne _
‘ENC+ Hybrids -

~H. C. Pacagnini
“Argentina

Paul Revier -

‘Funk Seeds, Int.

'Wayne Richardson
‘Richardson Seed_Co.

31G1enn ‘Robison -
‘gDeKalb AgResearch Inc.

IC. 0. Sandlin
.{Funk Seeds, International

wDr. S. P. Sengupta
,MDRrCOT Seeds, Inc.

I‘Raymond Sidwell
‘“Northrup, King & Co.

;fBill Townsend ,
“fGarrison Seed’ Co.r

jGene Turney ﬂ”
i'Frontier Brand Seed

&D. L. Van Horn
McNair Seed Co
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U.S. - Private Breeders (Continued,

H. Kidd
Pioneer Hybrid, Inc.

R. R.‘Kalton‘
Land 0'Lakes, Inc.

R. F. Koenig
‘Miller Seed Co.

Noble Koepp
Growers Seed

N. W. Kfamer

ACCO Seed

‘M. D. Lacy

‘R.. C. Young Seea &;Gratn

fArmbn‘Lauderbackp,
WAC Seed, Inc.

‘Bruce Maunder
‘DeKalb AgResearch,E;ggi>



U S. = rupllc Breeders::

1. ATKING:
Iowa State Univ

. Eastin,
"n'lv “nf Nah

Ralph" Finkner
N.. M. State Univ.

H. L.,Hackerott oy
Kansas' State ‘Univ

Greg Hinze

Col. State Expt. Stattu.

Abad Mbrales
Univ. of Puerto Ric

‘Faul Nordquist
{Univ. of Nebraska

S )Pada .
U. S Virgin Island

Ko S‘ Porter
Puyrdue University

Bill Ross,se
Univ. of Nebraska
T. Sotomayor
Puerto Rico

Dr, :R., Voigt
Univ. "of Arizona

W. K. Wanjari
U. S. Virgin Islands

Dale E. Weibel ,
Oklahoma State Univ.

Bill Wiseman -
USDA. Tifton, GA

21

G. Worker'
California

Dr.. J. 0..Yorn .
Fayetteville "Arkansas

V.- E; Youngman -
Dept of " Agron. .
Jolorado State Unix
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iiﬁielegieallList and Short‘Abstracts of Research Reports for 1975 Representing
" Efforts to Disseminzte the Results of. the Research Project,

L.: " Frederiksen, R. A., D. T. Rosenow, and L. Reyes. 197/5. Races ot Spacelotheca
vfeiliana on Sorghnm iny&exas. Plant Dis Reptf:; 595549-551.
2 Frederiksen, R..A., D. T, Rosenow and L. Reyes.< 1975 : Resistanee to

| Exerohilum turclcumin sorghum. - Plant Dis Reptr.__ 59:547~-548.

i} Frederiksen, R. A. '1975. The role of ;lant'quarantine in control of millet

\’,l‘.

and sorghum diseases. African:Journal of”Plant Protection., In Press.

bl Freteriksen, R. A., D. T. Rosenow, and L Reyes.f 1975. s

Sorghum Newsletter

in orghum ‘to the‘Banks grass mite.

2

Sorghums resistant to the greenbug, midgegand Banksf‘e”

.g),jJ

,9th Biennial Grain Sorghun Research and Utilization

1975. “Evaluations of sorghume
for feaction to insecticide resistant’ greenbugs.v go:gnnniQewslettefff
18 90.‘. o | |

le.-xJohnson, J. W.; D. T, ROSenow -and G. L. Teetes. 1975; Releaseloffinseetf

resistant sorghums. Sorghum Newsletter, 18 90.

'll., Johnson, J.'W.¢¢G,NLgVTeetes and Dm{T. Rosenowg-_197$.‘ Evaluation of
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fsbrghumxnyqrids%foriresistanceﬁto@theﬁcbrn}leafienhidgaaa 5
V,Sorghum :Newsletter) wl8191% hini fndfewmi® o
12.Q;Johnson.”J. W, 1975, Techniques:in.breeding:foriineanrt vasiatanna

.International ‘Sorghum’ Workshop. Mayaguez,‘Puerto Rico.» January.

"387-405'

13.;¢Johnson, N W.m%l975ww The development of pest resistanc 80tgnum. :
US/USSR*SymposiumJoniPestsManagement. Lubbock,:Texas. In Press

14.ngohnson,xJ. W. a1976..wMite resistance and new!greenbug releases *aff
Texas Certified Seed Producers Annual Conference. Lubbock.
Texas.m

15..'Rosenow, Duciy 33, W.,Johnson, F. R. Miller and:L.vE. Clark.: =
1975.. Release,ofvconwertedfalien’lines from the WOrld Sorghuu~

Collection. Sorghum Newsletter. 18t 87-88.

‘&fk,gbsenow, D. T.» 1975.. Progress in sorghum breeding in the AmericaSj
and potential for future improvement. International Sorghum
erkshop.vkl975., Mayaguez, Puerto Kico. ~p.'&61;467.“

l?. Rosenow, D T. l975.' Introduction and use of sorghum germplasm in%

- e U. S. to minimize vulnerability.3 Agron..Abs.f P 6}.~

'l8. Rosenow, D.‘T.v 1976.' Sorghum conversions releasesaend;characterisitics.o

exastCertified Seed Producers Annual Conf Lubbock, Texas.

dei?leetes.lG.gL. Management of {nsect’ pests in grain sorghum.» 1975.

iinternstional;Sorghum Workshop.v Mayaguez, Puerto Rico.

Ty

2 ‘?éétgékis;ap"fIntegratedTcontrblfcf#arthrODOd%DeBtSéOIf?qunmmL
lSlS{:FUS/USSR symposiqm=9n;p¢5:jﬁa@agéa¢ﬁt;.“Lubgbék‘,mexaayj

217 ‘Teetes, G. L. Insect resistance and breeding strategles in sorghum.

1975. 30th Annual Corn and Sorghum Research Conference. 1In Press.


http:nranum.hI
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22,5 Teetes, G..L.~fStatus of greenbug resistance;;il975;"Prbceedings
9th Biennial Grain Sorghum Research andMUtiliZationConicgcneen
. Lubbock, Texas. p. 84-86.
izq;ﬂrTeetes, G. L., J. W. Johnson and D. T. Rosenow -1975, Response ‘of
. improved resistant sorghum hybrids to natural:and artifical
‘greenbug populations, J.«Econ.»Entomol. 68: 546—548.«u«i
?Zﬁyﬁn$u1een,¢D.uM. 1975, Observations on resistance to sorghun leaf

blighta‘ M. S theais. Texas A&M University, College StatiOu.

25mc4Vudhivanich,sPrakong.,:i975 : tudies'on.oospore germination,

chemical control and cultural control of Sclerospora sorghi,

‘Westonhand anab’ in sorghum- M_Su fhnnih’:ﬂquaslA&M Uni-

riveraity;uCollege! Station;uTexas .
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RACES OF SPHACELOTHECA'REILIANA ON: SORGHUMMIN»EEXAS
R. A./Frederiksen, D..T. 'Rosenow. and L. :Reyes:: ‘

ABSTRACT

Race 30fSphacelotheca reiliana, causing head. smut of aorghum, has

sk SRS RTINS

spread from a few counties in 1969 to become the predominant race'through—

7,: 9fi'~’e' .

I y dnty
Wil '*.»\4*(3“ T AN

out Texas in 1974. During the past 2 years, a new population of the head

Hl J ; ;.;\{“. ",;L,,.[ 1 ‘ vy b ; i et Mt-l. . .":~;‘:.‘.}‘.' him ; m

smut fungus, ace 4 was discovered near Victoria, Texas. Race 4 of
S. reiliana attacks TAM. 25/1, a partially converted line derived from a

tropical sorghum.‘ TAM 2571 is resistant to race 3 and to most other

sorghum diseasea. =

51,9?7;5~‘.¥33’ﬁs,é‘1§nt'effni§;'a:Répt’r”;fv»;’59'}54§-§55_715

Research supported in part by the United States Agency for International
Development through Contract AID/ta-c~1092 entitled Development of -
Improved High Yielding Sorghum Cultivars with Disease and Insect Resistance.
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:RESISTANCE TO EXEROHILUM TURCICUM IN SORGHUM.
yR. A. Frederiksen, D. T. Rosenow and L. Reyes

00 AVVL

A short temperate zone sorghum selection, TAM 2572 derived from the

-exotic line 183758, was resistant to Exserohilum turcicum in field trials?

ENE: N R ‘ZiL'”.-f.‘i'i:‘i :

in Texas and near Tampico, Mexico, as well as when artificially inoculatedA

;'J "; -L RO A ; "

in the greenhouse.‘ Only fleck 1esions developed in both the field and f‘u

A

e ;:»,,o.b';.'.‘

5greenhouse,

t1975}1.P1ant Dis. Reptr. ‘59:547;548‘

,Reeearch supported in part by the United States Agency for International
Development through Contract AID/ta-c~1092 entitled Development of
Improved High Yielding SorghumiCultivars with-Disease:and Insect’Resistance.
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“"'é"‘ ol o
THE ROLgﬂggrgLANT QUARANTINﬁjIN CONTROL OF MILLET AND SORGHUM DISEASES;ﬂ

R. A. Frederiksen

ABSTRACT
Essentially all “of the major and damaging diseases of sorghum are
*ﬁreeént in the African countries. Plant quarantine programs to prohibit
fthe entrance of these diseases are not needed. However, these programs
can play a major role in monitoring the existance of current diaease
problems, the distribution of key pathogens and potentially significant

physiological races.‘ Examples of key pathogens for sorghum. their

distributioniand;severity is’ reviewed.

1975, Afitcan Journsl of Plant Protectios. In Press

B e S e e

Research supported in part by, the United States Agency for International
Development through ‘Contract AID/ta~c-1092 entitled Development of :
Improved High Yielding Sorghum Cultivars with Disease and Insect Resistance.
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_RESISTANCE IN SORGHUM TO THE BANKS GRASS MITE ?
’D. ‘G, Foster, G. L. Teetes, J. W. Johnson and D, T. Rosenow

ABSTRACT

§ The Banks grass mite, OligonychusApratensis (Banka). continues to
pose a threat to grain sorghum production on the Texas Higth"”Jh’f“v
(‘g st T L TR R

Although, gennerally a sporadic pest of grain sorghum since about 1967

O S

concern over this pest stems from the damage it inflicts and from evidence
that the mite ,can readily develop resistance to insecticides.:, The Banks
grass mite presentlv ‘cannot be controlled with insecticides registered

BT ‘L' N ’*}x‘ ;‘n'-.',;«;

for use on corn or grain sorghnm in&the Trans-PecosMarea Pf Texas.k

Differential preference reactions of the Banks grass mite when given
a choice c£ Homey, KS 30, TX{?QQP. or SC 599 are presented. KS .30 appeared
to be the most preferred sorghum ana was 1nresteda:with'a‘mean or“il.4 mites
Tollohed resnectivelv By T%' 7000 (1'0) §C'590" (£0Y. and Honav' (17).
Greatest number of 'eggs were laid by female mites on TX 7000 sorghum
(35.1 after 72 hr.) followed respectively by KS 30 (27.8). SC 599 (18.6).
‘and. Honev  (16.5) .

Little effect on the duration of -the developmental stages of the mite : -
onﬂvarious:sorghUm,tvoeSLWereirecorded;;ﬂHdWever.;sisnifieant“dethzonftﬁé;
laboratorv biclogv:of the naat was ohtainad.  Mean developmental time in’
days ‘of ‘the various ‘1ife stages of :the mite 'was as follows: -egg (3.9)

larva: (2.0), pronymph (1.5), deutonymph (1.8) and adult (13.5)

1975.. Sorghum Newsletter. 18:89-90

Regearch supported in part by the United States Agency for International.
Development through Contract. AID/ta-c-1092 entitled’ Development of
Improved High Yielding Sorghum Cultivars with Disease and Insect Resistance
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EVALUATIONS OF SORGHUMS FOR REACTION.T0.INSECTICIDE RESISTANT.GREENBUGS -
J.'W. Johnson; G. L.:Téetes .and:J, M. Phillips
ABSTRACT

Resistance to: disulfoton.in populations.of.ereenbugs was suspected
ifolleinggiailufégtOAQbtain1gdequate'controi,in;grain:sorghumwgrQWn-in
some areas.of.the:Texas.High Plains:in 1974, Teetes (Personal communi-
cation;.1974); reports. that.laboratory. tests confirmed the finding of resis-
‘tance to disulfoton.and.demonstrated a.decrease.in susceptibility. of about
30=£o0ld.

Sorghums; previously: identified as:resistant.to biotype C were evaiuatea
for seedling;resistance’ to;the insecticide’resistant.greenbug.population

and ‘found to be resistant.

1975, Sorghum Newsletter. 18:90.

Research supported in part by the United States Agency tor international
Development through Contract AID/ta-c-1092 entitled ngglopmgn;,qf Improved
High Yielding Sorghum Cultivars with Disease and Imsect Resistance.
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‘RELEASE OF ‘INSECT RESISTANT SORGHUMS*
J. W.. Johnson, D. T. Rosenow -and ' G'*Lk

‘Teétes

ABSTRACY

‘The ‘Texas Agricultural ‘Experiment-Station released sorghums resistant:
tdfgfééﬁbugs and midgé. * “TAM Bk-#3 -and LAM Bk-44 are greenbug res1STant
‘I4ne composities, TAM'2567 and TAM'2568 ‘are‘yellow endosperm greenbug resis-
‘tanr restorer 1ines.” Tﬁﬁﬁﬁsbb“is”a*tnree&dwéffi~bfoWnﬂseededfliﬁe wiih
high ‘levels of resistance to the’ sorgnum miage._

Grain ‘yields of hybrids made with TAM 2567 and TAM 2568 idre presented
Y1éld “6£°the susceptiblecheck Hybrid~(a widelvarowh:hetérovellow
‘hybrid)’ was*40%-below ‘the*TAM 2567 hybrid when-igreeribug ‘populations were:
-arge.

‘Midge damage ratings of TAM 2566. and other lines are presented.
Tests in Georglia and Mississippi-were grown’and”evaludted:for:resistance
by B:: R. Wiseman and Lynn Gourley, respectively. Hybrids produced with
‘LAM” £ZDJ00 are agronomically deslrabie, .DIOWN SEEeaed TYpes willLi Dlgid yieliu
potential. Midge resistance of TAM 2566 hybrids is intermediate between.

TAM 2566 ‘and" the female line used in producing the hybrid.

1975, Sorghum Newsletter. 18:90.

xesearcn supported in part by the United States Agency for International
Development through Contract AID/ta-c-1092 entitled Development of Improved
‘High Yielding Sorghum Cultivars with Disease and Insect Resistance. ‘
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pyg.rguxoy gr *snncmm ugaan;s FOR RESISTANCE 10, THE CORN LEAF APHID -
*.’ Wi Joh' R L Taétes "and ‘D, “T+'Rosenow

‘ABSTRACT

L‘The corn 1eafﬁaphid;*RhepalosiphumAmaidis (Fitch);preachedfdanaging

levels in several tests on the Lubbock Center in 1974, Prior to bloom-
ing, the tests ere evaluated for damage caused by corn leaf aphid feedi _
Enitries in the irrigated Texas Sorghun State Wide Performance Test vere
‘classified into five groups based on phenotype appearance. Damage ratings.
ﬁerefayeraged-fcr'ailémedium‘late and late-maturing hybrids that héd~
similar phenotypic appearance. Since there appeared to be a maturity- »
damage interaction with early hybrids having less damage regardleas of
: patrentage. comparimone are nresented nnlv for hvhrida of similar maturitv.
Four experimental hybrid tests, each with three replications, had

common hybrids as checks. Ratings taken on each test were averaged and
_are presented.

| Data from the study indicate that of the hybrids evaluated TAM 428
‘hybridsare ‘more ‘resistant’to cori 1oaf ‘dphiids ‘than"the standard 'Fed
hybrids and that the yellow endosperm hybrids ‘tested ‘'were' the most: sus-
ceptible of the three groups. It appeared that different females~had :
little or no effect on reaction of hybrids, where the same: pollinator wag’
:psed; Several greenbug resistant hybrids were included in the test but
‘there was rio: indication of an sssotiation:of greembug' resistance derived

‘from SA+7536-1 and corn: leaf aphid resistance.:

1'975'; Sorghum Newsletter. 18:9,1*' o

Research supported in part by the United States Agency for International
Development through Contract AID/ta-c~1092 entitled Development of -
Improved High Yielding Sorghum Cultivars with Disease and Insect Resistanc



"RELEASE 'OF CONVERTED ALIEN LINES FROM THE WORLD SORGHUM. COLLECTION
,D. T. Rosenow, J. W. Johnson, F. R. Miller, and L. E. Clark

-, ABSTRACT

- The Texas Agrlcultural nxperlmenc Station oI the TeXAR A&M Im1-
'versity System and the Agricultural Research Service, U. S. Department of
:‘_Ag;‘icultt‘lre', announced the released in December, 1974, of 120 combine
»height, early-maturing converted alien lines for use as genetic stockz
‘and ‘germplasm source materials by.sorghum breeders. These 120 converLed
lines were developed in a research program, known as the sorglium conversion
‘program, conducted cooperatively by the Texas '‘Agricultural Experiment
Statioﬁ and“‘the Mayaguez Institute of Tropical Agriculture (formerly the
‘Federal Experiment Station) of the Agriculturalngsearch Service at,Mayagpeg,

Puerto Rico.

1975. Sorghum Newsletter. 18:87-88.

Research supported in part by the United States Agency for Iﬁter-
national Development through Contract AID/ta-c-1092. entitled.
Development of Improved High Yielding Sorghum Cultivars with Disease
and Insect Resistance.
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;PRDGRESS IN SORGHUM BREEDING AND. IMPRDVEMENT IN.THE AMERICAS AND
'POTENTIAL FOR FUTURE IMPROVEMENT
D. T. Rosenow

AB‘S'I’.'RA'C'I"?;

Early historv includes.introduction and improvement in these’
vassrelties. through..simple selection. : The development of combine height
varieties in the '1930's marked the beginning of mechanized harvest.

,'Develbpment:of‘hybrids,in the.1950's was the catalyst for dramatic
expanded. areas of production. andfformationvofznrivate seed companies.
Major breeding problems first encountered in. the 1960's are discussed.
\1y:.The avallability and utilization of new germplasm, beginning in the
'iate 1960'3. marks-the beginnine of a new era in sorghum breeding and
improvement in the Americas. The World Sorghum Collection and the cooper-
ative Texas Agricultural Experiment Station--United States Department of -
Agriculture sorghum conversion program are providing the new, diverse
ggrmplasmfsources;- The potential in this new germplasm appears outstanding.
6utatandingusontce9jof;diSease and insect resistance, lodging resistance,
.and ‘grain quality factors have already been identified and are in use in

breeding. programs.

’1975, 'International‘Sorghﬁmswakshbp,-MéYaguéz,'Puerto'Rico.

Research supported in part; by the ‘United’ States ‘Agency. ‘for' Infernational
Development through Contract" AID/ta-c—1092 entttled Development of Improvedv
High Yielding Sorghum Cultivars:with Disease and Insect Resgistance. ;
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| INrkUUGILUN Any USE OF SORGHUM GERMPLASM IN THE UiS.A: TO MINIMIZE
VULNERABILITY EEESOR A
D. T. Rosenow

“ABSTRACT

-~ Mucn alvers:u:y exlBl;B' 1]1 BULBHUL [OULEBUUL LiLULUL \ &/ kuu\—ul 0o

Ll ‘,,fx

Unfortunately, ‘most 1linés ‘in the world Sorghum’ Collection are‘offtropical

origin ‘and will not mature ‘in’thé United States because of’ their short day f

photoperiod requirement. ‘Use of such introductions is difficult. iA'llv'

breeding scheme invorving backcrossing has been developed to transfer tall,
tropical varieties into short, day—neutral genotypes adapted to temperate o
zones. "This project known as’ the Sorghum Conversion Program, involves a ;?v
backcrossing program under short winter days in’ Puerto Rico, with selection‘

forlshort,“early”genotypes under'long“days‘in’Texastl The"convertedjiines"

are Teleased’ to all’ breeders and represent diverse germplasm,‘much avail-

A i

able’ for the first time in ‘a usable form 15 temperate Zomes ‘?Fiiw‘private'

erbs ] ~

.‘ ‘ B
companies have small, but similar, conversion programs. The conversion

KAt BT RV 'r,!; IR

('g

notably disease and insect resistance ‘and’ grain quality factors., Promis-132

ing evidence erists in the conv rted 1ines “Fof" net cytoplasmic—genic .
sterility systems.' Many sorghum breeding programs are makingkextensive use;

of this new germplasm._:

ﬁ%93§9*ng:°nf;Absf ,p‘uﬁlf

Research supported in part by the United States ‘Agency for International
Development through Contract AID/ta-c-~1092 entitled Development of Improved
High Yielding Sorghum Cultivars with Disease and Insect Resistance.
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RESPONSE OF IMPROVED strsmmt»soncuun'fnmnxns TO*NATURALAND *ARTIFICIAL
.GREENBUG POPULATIONS = = e
}G.AL Teetes, J. W, Johnson,and D. T. Rosenow

- Agronomically {mproved greenbug resistst sorghun, Sorghun bicolor '

L. (Moench), hybrids infested with fewer greenbugs. Schizankdia oraminum
(Rondani); were damaged less and produced higher yields than a genetically’
comparable greembug suscentible hvhrid under natural ineart infoatsrians
8T uuunoc&, lexas, Xields or resistant hybrids were not significantly ‘
;increased by insecticide treatment under natural greenbug infestations.‘-
jWhen large greenbug populations were artificially created by excluding
predators and parasites with screen cages, yields of resistant hybrids
were reduced. - Indications are that,areenbug-reSietantfhvbrids‘with‘
resistance incorporated from one parent should be sufficient to prevent

;yield-loss'byanatural greenbngﬂpopnlationrleve;af

;15751‘ Journal ef‘Entemology. ”V01}f68(55}546¥8.

ﬁResearch supported: in part by the Uniited’ States’ Agency for Internatipnal
Development through Contract. AID/ta—c-1092 entitled Development of
Improved: High Yielding Sorghum Cultivars with Disease and Insect Resistanceg
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OBSERVAIIONS ON RESISTANCE T0- SORGHUM LEAF: BLIGHT&;’
Do Mo Tulﬂen '

ABSTRACT

Resistance to sorghum leaf blight, caused by the fungus, Exserohilum

E

»turcicum. was investieated in tha Finla i the laboratory. Evaluations

'0£"70" cultivars revealed no generalized resistance to other foliar diseases

L

or charcoal rot in those cultivars showing resistance to 1eaf blight.

Breliminary testing suggests that E. turcicum resistance in TAM 2572 is

,.l

controlled by tuo dominant genes.

‘,!»/

Some factors found to ephance sorghum leaf blight infection inclndas

--a

f ) .""3‘
an 1nocu1um density greater than'1,000 conidia/cm“ leaf surface: a

susceptible host in the 3- to 5- lear stage or maturity; saturated or

al

near-saturated atmosphere for a 48~hour incuhatinn navind  Damanan-
uinoculateu uceuiiugs 1o tne iaporatory was indicative of reactions of plants
infected in the field

A high percentage of germinating spores produced appressoria on

leaf surfaces amd s nypersensitive fleck response”involving mesophyll

Eis e but failed to, elicit typical 1esions.; A'histological, studv: nun—‘
gests Lhat, mycelium,progresses from;mesophyllnto.vascular tissue#where it
proliferates in susceptible reactions. Resistant cultivars appeared to be
better able to restrict mycelial colonization at tthL vascular tissue’

xusceptible cultlvars. The pathogenesis of this blight is funda-‘

A»Vnnnn'ln'r MINOAITNA: AnAtimwAa bl

mentally one of a localized wilt disease.H

e:‘rorm or'an apparent host-produced:occlusion’ (hvneraenatrivi s dm . -

resistant cultivars) ‘and £fou the fungus hyphae (in’susceptible’ cultivars).


http:accu.".L1
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e wiEvidence'ifor a¥host= specifid“toxinaproduce Yy keoturcicum*is'presented

for' the first time.

1975, M. S, thesis. Texas ASM University, College Statiom, Texas

iResearch supported in:part by. ‘the United States: Agency ‘for International
'Development through Contract AID/ta—c—1092 entitled Development of -
Improved High' Yielding :Sorghum Cultivars with :Disease and Insect: Resistance
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TUDIES ON 00SPORE GERMINATION, .CHEMICAL :CONTROL -AND CULTURALTCONTROL oF
SCLEROSPORA SORGHI, WESTON AND UPPAL, IN SORGHIM -
"Prakong Vudhivanich

ABSTRACT
leta-glucuronidase and susceptible host extracts failed to atim—

wulate germination of:: oospoxes«of Sclerospora gorghi., Sometimea a

u,.,tew“ooapores germinated, but.. the: :average never exceeded 1%.: Theii»'.i
oospores from fresh 1eaves tended to be more viable than oospores from,“
drv leaves.

In greenhous trials under .controlled.soil temperatures. the incor-
fporation of nmq ang NaN,: into ocospore. infested soil reduced disease
fincidence.ﬁ The appllcatlon Oor KN, ‘at-a rate of 5 ppm completely con-

AR

it”olled infection., Both“producta;at'a_rate‘of;lo,ppm}alao;reeulted-

Ein’complete control. At this rate, KN3 caused a marked reduction in
'stand and plant growth. e o o

d ,,chhlor076rmethoxyr4+(trichlorOmethYl)-weaueffectiwe;in;control-
Ling downy mildew when applied as a seed ‘treatment at a rate of 1.0 .gm
per:-kg of seed. : 'Soil incornaratinp with*Pyroxychlor%controlled-sor-
’ghum downy mildew in the greenhouse when soil incorporation was made |
Vat 0. 0005 0. 0025. and 0.005 gm per kg of soil prior to planting. Foliar
application of" Pyroxychlor at emorgence and. S-day intervals gave reaults
which;wereﬁnot;statistiCally different.

‘Cultural’ eant+nl v deep plowing to a depth of 25.to. 30 cm reduced -
the inoculum of ‘the sorghum downy mildew pathogen. Mold-boaru pLowing’
Almost completely removed the inoculum from surface soil.
kIngcropjrctation'experiment..Burgandy pea, cowpea, flax. (C.I:1789).

Luther -barley, Ora.oat and sorghum-sudanerasa hvheid: (Haverasar): ehaead



1975. M. S. Theain. Texas AEM University; College Stetion,yfexae?

Research supported in part by the United States Agency for Interna-
‘tional Development through Contract AID/ta~c-1092 ‘éntitled Develop~
ment of Improved High Yielding Sorghum Cultivars with Disease and
Insect Resistance.
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International Trips Made Regresentigg Efforts to Disseminate Results
of the Research Project ,

BRAZIL

' From February 14 to March 2, 1975, Drs. Jerry“w;fJohsnoneandﬁceorge."”

-L;;Teetes~travelled41n¢the sorghum-growinx;regions’anq&y&sitedﬁgggeral‘n -

research centers in NOXiucasL, sUULD ana cencralsnra21l:}1Dr; RObért E.;,f

Schaffert, with the Brazilian National Project on Corn and Sorghum,"

coordinated the tour. Also assisting with the tour were Dr. James Overman,

Dr. Mbhamed A. Faris, Antonio F. de: Souza Veiga and Carlos Joree Rosseto.
The following areas and centers were visited' Rio de Janiero, i"

Guanabara, Sete Lagoas, Minas Gerais (The main, ‘new’ corn and sorghum

ra search center will. be located here), IPEACO (Research Center), PIPAEMG

(Research Farm), Uberaba, Minas Gerais IPEACO (Research Farm and

PIPAEMG), Capinopolis, Minas Gerais. Research Farm of Agroceres,
ﬁibeirao Preto, Sao Paulo, Research Farm of Contibrasil' Campinas, Sao
Baulo, Instituto Agronomico, Sao Paulo, Sao Paulo; Belo Horizonte, Minas ‘
}Gerais, Recife, Pernambuco, IPA and IPEAWE' Salvador, Bahia, and |
;Brasilia.

~In general, the insect situation in sorghum in Brazil was not
fextremely different than in Texas.\ The sorghum midge is the key peet. f
EBollworms and fall armyworms infest the heads and whorls of sorghum,;
fbut are occasional pests as thev ava in Tavaa The greenbug aituation f’

e LMS WUBL LuLEIESTiNg. AN the state of Minas Gerais, greenbugs ,f~'“

were.present on sorghum, but there was no’ wheat or any historv of wheat .

1in_the area. Seeds were sent to' Brazil of ‘the various plants reauired
to determine the biotypes.
The sorghum midge could be managed by planting}dnﬁe manipulation

in some areas, but resistant varieties will be extremely important inf
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thatideveloping; country.::Mldge:resistant sorghums:developed;in Tex
:ﬁereﬂobeeryedfin eeverel;Interhatibnal,Disease andeoSeeriuurseriee‘
éiﬁxBraZLI.u‘Theirireaction;toemidge appeared very&similargto,what ﬁ;
been ‘observed:in: Texas.i.:

‘ Dr. Carlos‘Rosseto has -also.discovered: a:midge:resistant sorghun
aAF}ﬁS;&&Wegvereiablelto~obtainféeedupflthisidine;g;Thepeooperarive.g

‘research effort with the Brazilians should continu

MEXICO

~ From Abril'lﬁ-lB, 1975, R. A. Frederlkeen toured the sorghum
lresearch nurseriee.eo&'feellities with Dr. Shreelsingh; CIMMYT, in Poza
’Rloe and El Batan, Mexico. IDIN notes were made on rust and Cercospora.
-leefuspot.; Other sorghum diseases present included 1eaf blight,M
.Fusarium; atalkmrot. JFusarium'head blight. hacterial.atrina. anthracnnaa.
??Qrghumxdowny@mildewgtmaize>dwarf;mosaic,uzoﬁateuleaf spot.and: seed
@oldiiﬂtater;wianuneaand:July;ya;sorghum.downy mildew epidemic: developed
invmaize-at;the Poza Rica nursery.site., Several sorghum selections
«ati-Poza:Rica wure: noted with excellent leaf disease resistance includ-
iiﬁgy@e?tainﬁitemsxreleaaedyfromttheerxas“Agricultural»Experlmenp,

:Station;’

'VENEZUELA
©'From Ausust 22-29, 1975, R. A. Frederiksen completed a tour of the
downy‘mildew epidemic in Venezuela. The visit was sponsored by Fondo
Nacional de Investigaciones Agropecuarias, Venezuela. A report describ
ing a Venezuelan national program for control of downy mildew was pre-
%

pared with Dr. B. L. Renfro, Rockefeller Foundation, Thailand.‘:Ther

following areas or topics were recommended
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‘rj‘,"‘i;?-3%:-De€r'elot>mentrfof'»::'a coordinatéd:Venezuelanmai zé ¥ andvaotehinit
“improvement program.:

II.t?An*butline of research neeqedrtoﬁmAkexééiéié&i‘gaﬁf£§i%féé6ﬁ:
mendation suggestions'for‘cooperativeﬁaﬁbliedﬁresearchﬁdiﬂfiw

?ﬁ ‘*breeding, pathology, andurezulation were:madeis:s

@iéﬁiﬁ@ditional*e491Pmentﬂan§:?¢899F9¢9,neededf¢95§¢9¢18i5f§}55§n&'
‘mildewvcontrolk

lv; Expansicn of the.researchvstaff,:;Wegrecommend;hiringrat,least,
one senior staff sclentist to7helpxc6brdinate therresearch. ‘
Graduate training and other educational programs. Several

enezuelan students are at-Texas ASM and others are expected.

NIGERTA-INDIA!
Ji%4) From»September 23 o October 9,-1975, Rs-A.. Frederiksen: traveled
i*'tc‘f?-IIZ"’t'idia"'ivfor"a"d‘owny‘m;l.ldew:andue"‘i:g’o't:’:~"‘cori"s:u‘:lta'r‘ui’sEu.ineet::’mg‘’ortf‘fp”earl

millet ‘at' ICRISAT, and-had: the opportunityxto review the millet“and

?SOrghum research in' Nigeria enroute.

”or two days,*meetings were
~héld with' JoP; 26 staff and members of the facultv of Ahmadu Bello'
;University and ‘tours” were made of thefresearch ‘plots! and&farmers,fields
in Northern Nigeria. Major research activities included atriga’ smut,‘
rergot, .and downy mildew resistance selections in pearl millet, seed
fmold,‘striga, anthracnose. andnoval.leafaspot‘research on. sorghum.
‘Dr.. Znmmo conafdars himself to be.a foliage disease pathologist and. by
. unigye: coincidence, environments during the past 2 years have per-=. =
‘mitted severe levels of foliage disease development, - It was observed'
LuaL. DIe GUUILU 800 D1UOIl N,:ri8NZ0 dre CONTILDUL1lNg 1eadersnip to: - .
- cooperative programs which have significant:value,
In reference to the trip’tcngBlSA$5fohefef;tﬁegﬁajdfﬁccncerns;at

_the consultants meetings Wéﬁlfhéfqﬁ¢9t1°“395‘Phyai°1¢81¢3?4¢9?ﬁ°f
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. Sclerospora graminicola),:causingidowny mildaw. D bZummietand 5116

iuGlrard;.(Bambey, Senegal)arescooperating ‘inva*multi-countrvitecional:
iénurseryiprogram chat will\provide evidence to determine? whether such
{Jracea<exist. ~For examnle-.Seneqal duarf naarl m411nr.4raﬂ4ntalttutf

Bambey, Senegal, was heavily attacked at Samaru,.: Gonsequently,
n”their report willfbexof value to-each: of - the: millet,imnrovement
syprograms,

HnnA’similar nuraery _program has beeén established for: striga;:and"

itwincludea»aorghum, maize, and millet differential varieties. “Between
:atheseﬁnuraerieavandithenlocal’pearl,milletw"siekfplots",wobservationa
zﬁﬁa&é been,madeiénaaourceslofﬂresistance‘for downy -mildew; ‘ergot;:
éﬁatriga,wandwanutvw

- Inv addition«to host- plant resistance, biological:control~of: striga

iS\being investigated. Dr.rZummo =18 evaluating ‘the effectiveneasaof

2u;pathogensxofustriga. While 4t:zwould: be inappropriate for'me .to

»review the apecificsﬂof ‘therprogress:to-idate, I. was,impressed with
‘the&potentialnuaefulnesaHof,suchﬂa;controlnprOgramrinyAfricaf This
nqafkéreqaireaﬂaahighupriorityuatatusiand:Shouldabe‘cdntinuedffbllbwing
| 'tne.;términatibn‘*of‘sf.‘I'-" P.::26.,

mvvanother:technique»developed at;Samaru:.was:azstandard scale for

wevaluating geed: rmold.;;'Seeds from different lots: werejaeparatedf and

:graded intOHIOflotsiranging:from free from moldszto completelyfcov-:

ered.a Thesenseed lots;wereﬂ riedJ‘killed, and fixed andusub aamplea
uofaeachxlot ‘were.. distributed’tozconperating scenters: for reference? [
iwhen -grading ‘seed lots-:for mold.»*Allxaeed1lots to*be graded: are‘f
Ethreshed%and examined under a loxvlens;v“Highlyrconsiatantwandnrepro-

‘dieible evaluation among various workers have been possible using.this

system. On the field trip between Zaria and Kano, striga, anthracnoae"


http:willbec.of

'kernel»smutxand other»foliar diseases‘were noted‘"’

;InyIndia, an*indepth studyxand review on: downy‘mildew andoergot
yf pearlwmilletuwasnmade;with.11 other consultants andiICRISATustaff
memberstnwrhe;panel established researchtprioritieS‘andxrecommendations‘
%H?thwgféppresentednto:the:ICRISAT'staff:ueg | |

ffggSorghumaandgmilletnresearchsplotSuwerebtoured1with$Drs;‘Williams,_v
Ra0-and Singh, cereal pathologists at LUKLSAY. Currently, :they:shave
;developed useful techniques for. artificially ;evaluating :seed:mold
}and ergot.- :While:we:do.not anticipate working with the. ergots of:
milletﬂand sorghum ‘insthe-U, <8, | “their seed mold. techniques:;willsbe
‘verynuseful;bifheyrhad largexplantingsiongAMabRSnas;i46,34Z§‘andd48.
at ICkISAT which generally looked good but;hadlpooruseedaqualitysunder
prevailinguconditions at, Hyderabad. Allnofvtheousual‘fOIiage pathogens
uwerevpresent?at«Hyderabad and the: staff anticipates ‘a:full.scale:
screening ‘program: during future growingrseasons." Both'milletaande
90rghum\downy mildew nurseriesrare&beingsestablished

Following the*consultantsAmeeting,<a tour was:made 'withoDreds
‘Sundaramiof the IndiancAgriculture Research‘Institute androthers
Mysore to spend a day with Dr. Safeeulla .and. hisrstudents;m4Dr.,u’
*Safeeula hasxaniexcellentlnursery and'laboratory;research program'
onﬂdownyﬁmildew;and;an impressive staff‘ Most‘of their researchﬂis
“publishedland‘itiwas,of considerable interest .to. examineifirstzhand

wtheir dxenics culturesaof Sclerospora graminicola andvmicroscopiczw

sections of downy mildeWtinfectedvseed 4Iralso:visited*the;staffwat
Coimbatore,,where4they have -a!large” and aggressivexsorghumjand millet

>improvement program{for SouthrIndia. ;We;were;ablewto visit Professor

iGovindusat: theUniversity ofwAgricultural Science, Hebbal Bangalore,


http:Safeeulla.nd
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'brierly,:and spent-one:day at Delhi reviewing the: sorghum and millat
\work at IART'with Dr..Sundaram. - Currently, Dr. Sundaram 1§ directir
‘the All:India: Coordinated; Sorghum:and’ Mii:-iet‘ ?ﬁésééfc’l{if'as Wellias

fmaintaining a strong pathology research program for these'cereals,

7D. ing 1975 for example, ‘he . sent out some 3000 "mini trials wof

‘f

;5?3F12m1119t' These trials wvere partially for disease and agronomic
.data as'well as for. extension purposes. Another highlicht of his
‘Program has-been the selection of ergot resistant millets.'w The
nature of this resistance’ is not - underatand. hut T wanld atranoly
{urge that it be examined;; We also toured a number of farmers' fields
’of sorghum and millet. He wanted me to see the low yielé ;otential
‘of the "common" millets, the high degree of damage in the downy
fmildewvsusceptible hybriqs_and thg'egtte@ely%favotabie resg}ts\of

1the newer downy mildew resistant hybridss; In; sorghum, mostly of a




F.. Statement of Expenditure

, o - S Estimatéd
‘Budget Category. Estimated Actual - Planned for ° 3 year total
R ‘ - - 2/15/74-3/1/76 - T 2/1577642/2.5/71 /15574-272871
I . L e LR e . E :

falaries and Wage $54,700 51,388 54,600  $105,988

Fringe Benefits 74,770 iﬁ,sqg' 5,191 8,992
Overhead. 26, 212 24 . 902 26 ,;:750 ’ - 51, 6.52
Equipment and Subplies 23,600 28,343 15,140 43,483
Travel and Per Dlem 25,397 27,561 21,188 48,749

Other :Diréct Costs -15;2853 '6.062 ' 7,15;620. 21,083

Total:. $149,946- 142,057 $137.889 4970 Q46

‘oY
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~Sorghum 'Resistance Mechanism . Soughwest Farm Press, January, 1976.

Can You Hold Greenbugs in Check? Dekalb Crop Management, Spring, 19751'

Greenbug Resistant Sorghum Hybrids, The Progressive Farmer, December,,1974.

‘Greenpngvkesistant'SorghomfeTARS. Brief Reports on Agricultural Research
‘in’ Texas, July, 1975.

‘Sorghum With Resistance to Greenbugs, Dekalb Crop Management, Fall 1975.
jTAES Field Day’ to Spotlight Cotton Varieties and Greenbug Resistant Grain
~Sorghnns;.TEAS News‘Release. Research Report #78, August, 1975.

,Creenbug Resistant Hybrids Need More Management, lhe Frogressive rarumer,
March, 1976.

YTAES:Releases’Sorghumereeding_StoCks., TAES»News,Release. Kesearch Keport

i, June, 1975. |

New''Sorghuns” Fight Gréenbugs, Farmers” Stockman, Décember, 1975.



o) NEWS

THE TEXAS AGRICULTURAL EXPERIMENT STATION / J. E. Miller, Director, /. The Texas A&M University System
Agricultural Rescarch and Extension ante‘r: / Lpbblock / Telephone (AC 806) 746-6101
December 6, 1974
RESEARCH REPORT #55 .

LUBBdCK -~ A Lubbock research scientist has been invited to address.
a premier gathering of U.S. agricultural researchers in Chicago,
-December 10-12.

He is Dr. Jerry Johnson, a sik-year veteran researcher with the.
‘Texas Agricultural Experiment Station at Lubbock.

Johnson's'topie,fthe development of insect resistance in sorghum
varieties forﬂthevHighuPlains,‘is one of 20 selected talks for the 29th
'Aﬁhﬁéi’@gﬁnxand"SOrghum Research Conference.

k’ﬂl.‘he _Prestiglous meeting sSDonsoread DV TNe:AMErican .Deea Lrdae ASS0-
ciarion 1s. expected to draw some 900 of the countrv's ton corn and sor-
_ghum. researchers from-throughout the U.S.

“ThéﬁTAESiscientiét7will”departhubbockfbnafhé;ch;fféfnfﬁfﬁg5thé_i'
13th

Johnson, recently promoted to associate professor. received recog
nition in the press and in séhOlagticﬁjOurnalsbearliér,this yeargaléﬁé‘
Qith his co-researchers for develbping}midgeﬁ(an*insebt),resistantﬂsoi;
ghum lines for the High Plains. He also has been instrumental in -
helping to develop greenbug resistant métébiélffof?thehﬂighffléiﬁé;
working with TAES researchers Dr. Darfell’Rosenow and Dr. George Teetes
Rosenow is associate professor, working iﬁ éorghum'research; énd

Teetes is associate professor in entomology.
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Cj THE TEXAS AGRICULTURAL EXPERIMENT STATION / J. E. Miller, Drsciton | Thi Tikas ABM Univdrsity System
\_—/—_
Agricultirral: Research and:Exténsion.Center./; Lubbock i/ Telepkions (AC-806) 7466101

February 21, 1975

Research Report ‘#60

TAES' SORGHUM SCIENTIST STILL HAS NOT. HARVESTED SORGHUM

LUBBOCK -~ An agricultural scientist:here :is::four months jehind in harvestiny.
part of ‘his ‘grainisorghumi' <What's more;:the crop-=some of it istanding;. some
fallehfdﬁét-éwoh}twb%vharvested%fqrﬁanothermtwo‘to;fout;ﬁeeks,}

-‘Dr3jDartglluRDSendW$-aséoéiatesprofessorswiLhAthe;mexabhng:;cultugalggg;

‘periment’Station ‘is“using’High Plains.winter:winds:to improveexperimental
‘sorahum4varieties.

“Moxespecirically, his:alm-1s:tojdevelop:.a: sorgnum;plant’ that:won'tu.xeadily
fall over;'bénd; <break:orileaniundex:we atures,: Sgientintle
and farmers. ‘alike refer to each of:these maladius as lodying.

MStrong winds s which’ reach 50:mphior:higher: severalstimes:duringsthe;wint.r
nause ‘most’ commerc:.a.L nybrms TO! become: LUV PEercenty-LOGYed i i Sa)y s, -FIBSRHUW ooy riay
comparison: we have “several experimental: SOrynui. iLines. :LoatyLOGgesie s (LRl L3y,
percent under the-samé:‘conditions.:

Plants which are.bent, -broken, ox ;ganing prevent efficient harvesting, or.
‘cannot’be harvested at -all

"Moisture stress, weak neqk lodging (heads 'broken over ét bésé’ bv wi.l'idé‘)" er
‘ice), and stalk breakage caused DY scrongvﬁiﬁdsAaﬁerghﬁg@éﬁéﬁ*ﬁtoﬁlémg‘éthUHﬁunud
on the High Plains," Rosenow explaihs.

'Severe moisture stress late in the season can turn:a‘well.irrigated 'strglun

[ =morea-
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field into a mass of fallen stalks with poorly developed grain. - When plants
gp,intpjsevege moisture stress during the grain developmdnt sﬁége,'étalks are
ﬁéakened and charcoal rot often developbs inside tha stalk."

Charcoal rot is a threat to both irrigated: and dryland farmers alike,
Rosenow adds. In fests at the Texas A&M University Agricultural Research and L:
tension Center where lodging test plots are grown, irrigatioﬁ water is.cut off
late in thé season to induce moisture stress. Then charcoal rot-infected tootl-
picks are inserted into thebbaéé'of the stélké; Allowing re#earchers'to'ldentity
experiméncal sorghum lines with superior charcoal rot resistance.

" "Unfortunately, it appears that for a hybrid to have gyood 1odgiug resista,
both parents must be .resistant," Rosenow concludes. . "This means, it takes much
longer to finally develop an agronomically acceptubicfhybnid.

Sorghums that stand well.through winter at Lubbock have.an cxcetlent chancs
oflbeing resistant to other types of lodginy, he emphasi;es. These include ror o
lodging, when the entire stalk leans due to wind and wet soil, and root rot.
Wifh the latter, the root system decays, making .plants more suscentible to
lodging.

. Rosenow's research efforts are in.cooperation with TAES scientists Dr.
Jéfry Johﬂ;on, sorghum breeder, Dr. George Tectes, entomologyintl, hoth of Lubbia
Dr. R. A, Frederiksen,-ﬁatholog;st, Dr. Fred Miller, sorghum Lreceder, and br..

Keith Schertz, AKS-uspa geneticist, all of College Station.

joj-nsm

FOR MORE INFORMATION, CONTACT:

Dr. Darrell Rosenow

Texas AaM Agricultural ,
Research and Extension Center

Route 3 :

Lubbock, Texas 79401

(806) . 746-6101
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THE TEXAS AGRICULTURAL EXPERIMENT STATION/ J. E. Miller, Director/ The Texas AGM University System
College Station, Texas 77843 ‘ Telephone (AC-713) 845-2211

August 25, 1975 FOR RELEASE ON RECEIPT

A SPECIALIZED SORGHUM BREEDING PPOGRAM WAS REVEALED THIS NEEK TO THE AMERICAN
SOCIETY OF AGRONOMISTS MEETING IN KNOXVILLE, TENNESSEE. RESEARCH SCIENTIST,

DR. DARREL ROSENOW OF THE TEXAS AGRICULTURAL EXPERIMENT STATION, DESCRIBED

THE SORGHUM BREEDING METHOD TO TRANSFER TALL, LATE MATURING TROPICAL SORGHUM
VARIETIES INTO SHORT, DAY-NEUTRAL LfNES TO ADAPT SORGHUM TO TEMPERATE ZONES.
CURRENTLY, MOST SORGHUM LINES ARE TROPICAL AND WILL NOT MATURE IN TEMPERATE
ZONES. THE PROJECT IS KNOWN AS THE SORGHUM CONVERSION PROGRAM, A COOPERATIVE
EFFORT BETWEEN THE TEXAS AGRICULTURAL EXPERIMENT STATION AND THE USDA AGRICULTURAL
RESEARCH SERVICE. AMONG THE MOST NOTABLE CHARACTERISTICS IN THE PROJECT IS
THAT THE CONVERSION PROGRAM WILL INTRODUCE BETTER INSECT AND DISEASE RESISTANCE,
BETTER LODGING RESISTANCE, AND IMPROVED GRAIN QUALITY IN THE SORGHUM.
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G Work Plan and Budget Forcast for Coming Year

' 1.

converted exotic lines for downy mildew, head smut, .foliage.

disesses, webworm, bollworm, cordleaf aphid, yellgw sugarcane
aphid, midge, and mite in nurseries at the appropriate locas
tions in the state.

2. Breeding lines containing diséase and insect resistance
will be screened and evaluated for resistance to aowny mlldew,
head smut, maize‘dwarf”mébaic, lodging, charcoal rot, greenbug
midge, and panx s grass mite. 1ney will also be evaluated for
anthracnose, seed mold, head blight, gray leaf spot, ‘zonate
lear spot, leat blight, rust, and bacterial stripe 1f they
reach sufficiently high inféction levéls.

3. The Internaticonal Diseame and Tnaect Niraery (IDIN) 'will
be undated to include new and 1mmraved Aiassaa and Andant
resistant sources. ' The IDIN will be diatribufed #a 411 neranna
thguesting seed and to anvone. throughout the world with which
contact- has. been‘ eatablished and which indicate an interest
in-‘obtainine nromising. sorthum materials. ‘Data recording
forms and inatruetions will be sent witn each test.

4, The All Disease Nursery (ADN) wil: pe upaated to include
lmproved disease resistant sources as well as elite insect
resistant sources. The ADN will be growﬁ at stratecie To-

cations over the United States for disease evaluation, Insect’
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{tLodgingtnurseries;willsbe planted atisevaralilgcations
overviexas: toiscreentoromisincilinas’ far.itha.aswawal Fwana
ﬁrmuouzlnznwnlcnamavwoccunwsuchwnnmroocﬁlgdglng,@wegk neck,
moilsturei/atresa-charcadl rat:tuna lndednne. . a from_Ffunaze gtalk
breakage; "and:insect-lodsing: complexes.

631} Artificial inoculations with melectad nathnoana 111 ha
”’&one to complement natural Bc‘rean'lno»nrnaﬁnfmj.}when:.
‘a)<isolation: of:specific raceséorzdiseases:arevneedgd,wﬁ)
f'f'c"h’.':z»:I."denl::l.f:lc;zen:iou;c)fvtf?¢’:ez"t:-a’i.'n?hom:i;z‘enet::lcr~t:r:a:l.t:s".‘;,c)A‘durimz
off-seasons when;natural- infection 18 net -nnarible,:;and d) fo
studies' on natuie’ and mechanisms of-host. resigtance; |

<Biolpgical; chemical,’ and cultural conﬁrngOEgﬁeIectéd
pathqgens w111 be studied as a means of&gnhancihgxhost re- .
sistance: oriias::alternate means: of:control
8. The Grain:Weathering:Test (seed mold).will.be..oroun atr
severals locations throughout Texas, under. severe.weatharine
conditions:to..8creen: for.resiatanca: .ta asad.mnld.. . Malda
Eromvarious :regions;will also be .used iniartificiallv
lnocudated tests,
9. Jjeveral populations containing disease and insect re-
1stance will be grown and random mated. TP13 (R-lina waww)
and TPl4 (R=line wavv) will ha wrandam matad 4n Duawka DLl
and be random mated the third time at Lubbock during the
summer or 1976, TP10 (MDM resistant)vwill be artificially
inoculated for MDM and only the resistant plants random

mateda. in 1rY (lodging resistant), 200 5, iines wiii pe
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evaluated for lodging resistance:and root rot for recombinmati
Aﬁnew~head smut resistant population will be developed by
“recombining head smut resistant Sl's.selected from several
‘existing populations. Up to 5&)81'3 from the existing popule
tions will beascreened:for:head~smutwresistaneexatsvariouem
'smutnnurserieswoverﬁthe Stategwhiehirepresentytheqdifferent ‘
rhteéﬁoﬁﬁheadesmuth
&gﬁemﬂselectedeelite:disease andéineeetkresist&nt;breeding‘lir
iﬁillibe:releasedgand;distributedaasitheyberesidentified'andi7
éseedﬁisﬁincreased.muAieo;urandom€mated:pbbulétionﬁ%such es
TP2 (multiple diseasewreaietant)ﬂ»TPl3 (B waxy),uand TP14

= (R’ waxy) may be: released ifﬂthe random matings ‘are completed
%successfully.xb

Continue towselect;improved:agronomic lines with midge

rresistance fromlthe midge breeding:nuraery.; A replicated
}Midge>Reaistant*teat'willxbeaaseembled from the:: midge resit-
tant lines selectedifrom breeding nurseries in 1975. The
test will be grown at(several’locationa throughout ‘the Southe

United States and South America.-

'~ Midge resistant selections will be made from TP8R.
for evaluation in.5q rows to identify those lines to be
composited for additional random mating. §; rows will
“be grown in the Rio Grande Valley in the winter of 1976

SR LT

Selections will be made within Sl TOoWS of improved

agronomic types tor includion 1in the midge breeding nursery.
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15.

16.
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19.
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Emphasis’will be placed on the development of midge
resistantiﬁh";iines;;»Selections»will bé madé from F. popula-
tions of midge resistant lines and elite U.S. "B" line
material. These selections will be crossed to "A" lines and

both the "B" lines and F 's will be planted in one or more

1
midge nurseries to identify lines that are midge resistant%

l and have produced sterile Fl hybrids.

Continue to backcross previously identified greenbug
s

’ resistant lines to elite v.S. lines to transfer the genes

for resistance into improved agrsnomic types.

) Fvaluate the performance of greenbug resistant”sorﬁhums
under“erpanded acreaée of 1976;'h

JiGrow Sy rows from TPIR to. identify thoseirohsﬁtoih% in-
cluded in the next cycle or random mating.

NEvaluate mite resistant sorghums, Fl hybrids and derived
breeding lines in nurseries at Pecos.

'fContinue screening and evaiuation or gorghum midge

resistant sorghums. Conduct screening trials of regional

tests of selected material prepared by Dr. Jerry W. Johhson.

" Developr a uniform testing program of ecreening\midge'resistant
‘sorghums by manipulation of planting dates and adult midge

 counts.

Continue to improve techniques for determining the mechan-gi

5,1sms of resiatance to the sorghum midge and spider mites.a‘

'iCompare resistant and susceptible sorghums under natural?and
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introduced - infestations and detefmine  a)Hek§fdeprItibn?andﬁ
hatching, b) larval development ‘and’sutvival’ “and c) adult

smoavroanrs and ocaovw

Budget:Estimate.

:LUBBOCK SOLLEGE STATION. Grand

nathology Entomology total
'Salafy & Wages $31,00(C $11,100 $8,500 $50,600
Fringe beneritsx 3,000 1,125 725 4,850
uverhead#* 15,190 5.435 4,165 24,790

Equipment & o :

" gupplies 83,140 3,500 3,500 15,140
TravelA& .
_per diem 10,500 4.500 4,600 19.600
Other direct ' ’
costs 8,700 IRV 2;500 15,020
Total $76/530 . $29,480 23,990  $130,000

Based on 0.08525 Salary and wages and TAMU Insurance
Contribution ($180 pér-émplovee)

dk : ' :
'" percent of salary and wages.



