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AN NUAL PROGRESS REPORT
 

I. General Background 

Sorghums(Sorghum-bicolor .(L.,) Moench), is one of. the prin

cipal food and feed commodities of the world. Sorghum is,. 

considered ,by many. authorities. as the third most important food 

grain, exceeded; in utilization for food only by wheat,.and rice. 

Furthermore,. sorghum is well adapted.to cultivation under wide
 

extremes in environmental conditions including arid, semi-arid,
 

and subtropical areas of the world where other food commodities
 

are often less.well adapted.
 

In southwestern USA, where sorghums are a principal agri

cultural commodity, serious disease and insect problems have
 

occurred repeatedly. During the past few years, there have been
 

grave losses caused by.head smut (Sphacelotheca reiliana); downy
 

mildew (Sclerospora sorghi); maize dwarf mosaic (MDMV); anthrac

nose (Colletotrichum graminicola); charcoal rot (Macrophomina
 

phaseoli); Fusarium stalk rot (Fusarium moniliforme); and a
 

number of common foliage diseases. 

Insects causing significant yield losses in grain sorghum 

annually are the sorghum midge (Contarinia sorghicola) and green

bug (Schizaphis graminum). Banks grass mite (Olingonychus 

pratensis) is a severe problem in the great plains region. Econ

omically injurious insects that appear to be increasing in
 

severity and distribution are white grubs (Phyllophaga crinita),
 



sugarcane° rootstalk ',eevil (Anacentrinus deplanatus), corn 

leaf aphidIA hojalosiphum maidis) and yellow sugarcane. 

a Sphid Consequently, the need for superior
Spha flava). 


sourcesw of diseasei and,ins'ect resistance in sorghums isb urgently
 

needed ifn Texas a &, well as, throughbit -the world.' 

,In-'1963, the " Texas Agricultural Experiment'Stiationand 
theiUnited' States Deartment of.AgricUltureinhitateda program 

whereby:exotic~s6,hums from.the World Soghum Collection' were 

,
7.convefted frmta'l; late maturihg,' photoperiod-sensitive types 

toshorter, rearlier imatur'ing, less 1photoperiod-sensitive lines. 

Conversion is accomplished by a 6rossi'g,and backcrossing 

programuisingthe short"winter days of Puerto' Rico' for crossing 

and'growing'-Fi's' with selection: for short, early'plants 

withinsegregating populations 'during the long dumier days 

in Tekas'-.Many exotic 'lines have been reported to be resistant 

to a number 'bf dise'ases and insects, but until converted or 

partially-conered; most 'of these lines are not'available 

for--used'in ttemperate':areasof the'world. During the conversion 

process, we have been able to evaiuate'resistance from some 

al-y converted exotic sorghums to diseases prevalent in
 

'ti United'States and to some insects. Some of these sorghums
 

possess extraordinarilyhiggh levels of "disease and-insect
 

ire
sstance.
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2 

Statement of Project Objectives
 

1. 	Toidentify and'define potential sourceslof multiple
 

disease resistance and insect resistance in partially
 

converted-and-converted exotic-sorghums.
 

To develop agronomically elite populations of sorghum
 

with high levels of multiple disease resistance and
 

insect resistance.
 

3. 	To experimentally evaluate effectiveness and types of
 

disease resistance from lines obtained through primary
 

screening and from artificially synthesized populations.
 

4. 	To-develop uniform methods of determining insect and
 

disease resistance and to study, where appropriate,
 

mechanisms of resistance.
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A. Nurseries
 

Three,large disease and insect screening nurseries were grown
 

in the-Beeville, Texas area in 1975; Berclair Head Smut Nursery,
 
'Berlair'D6wny
Mildew4Nursery, 1and Beeville,Station Nursery.:; The
 

total number ofp Its-in-sorghum ineach:,nursery was 3168, 2800, 

and 7850, respectively.:.Primary disease :screeningIwas.-for head 

smut s.and- downy mildew; however ratings wereialso"made on advanced 

materials and -.
tests ifor,-bacterialistripe, ,grey leaf fspot and zonate
 

leaf spot. General observations were made'forgeneraladaptation,
 

yield potentia1i standability, and ;grain weathering-resistance.
 

-Inthe dl'sease nurseries in the Beeville area," 800 plots of
 

partially converted,,lines.
. mostly B and'BC2, were screened for 

disease ,resistance. -Of these, 600;were:items not 'previously 

screened. From these materials, 210 individual head selections 

were made. 

In the Beeville area nurseries, 2630 F2 through F8 breeding 

lines involving partially converted or converted lines and U.S. 

elite lines were planted for disease screening. Additionally, 

1400 S1'sand 290 S2's from various populations were evaluated for 

tdisease reaction. Within the S1 s, approximately 300 were selec

tions made at Lubbock in 1974 for weathering resistant
 

grain. From these South Texas nurseries., 1693 individual head
 

selections wore made in the regular pedigree breeding material.
 

FromS 1 and S rows, 573 selections were made, of which 151 were1 2 . 
specifically for iweathering resistance.
 

In the Beeville.Station Nursery,12800 plots were planted 

late in the season specifically foi, midge'resistance evaluations. 
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From',this6,nursery., 1593 selections weremade, anfdplantedlat 

Weslaco. Selections totaling ,705 were-:made from thel-Weslaco 

nursery, 

The overall objective of this large disease resistance 

breeding'effort in,South Texas is to develop disease resistance
 

in agronomically desirable, high yielding materials in the
 

following;,breeding areas; waxy endosperm B and R lines, zera

zeralderivative Band R-lines, lodging resistant B and R
 

lines, grain weathering resistant material, greenbug resis

tant material, midge resistant material, and mite resistant
 

material. Additionally, identifying breeding lines with
 

superior levels of disease and insect resistance is a major
 

objective of these large nurseries.
 

At Lubbock, large nurseries were specifically planted
 

for lodging, MDM evaluation, and greenbug resistance, in
 

addition to other nurseries for regular breeding material
 

involving such things as other disease and insect resistant
 

material, yield, adaptation, grain quality, and standability.
 

In the regular lodging and disease resistance breeding nur

series at Lubbock, 1917 selections were made. Also, 720
 

selections were made for lodging resistance in random mating
 

populations, S1, and S2 rows.
 

TPIR was grown under large natural greenbug populations
 

at Lubbock and 136 agronomically desirable plants resistant
 

to the greenbug were selected. Over 1000 selections were
 



made from 38-; F2 ofrom'crosses resispopulations ainhg greenbug 

tant isources .and,lines.containing mi'te resistance, lodging
 

resistance, disease resistance, midge resistance and.waxy':-

endosperm.
 

* mite,:resistance breeding.nursery was planted.near'Pecos,
 

Texas.containing three replicated:-tests-with aiwide range of
 
germplasm as well as,383 F head.rows. Selections numbering 124
 

were made1from:A7 F rows that appeared to combine mite resis

tance-withimproved agronomic traits.
 

B. Sorghum Introductions
 

Seed were harvested from 37 midge resistant sorghums.
 

These were entered in the sorghum conversion program and also
 

distributed to A. J. Casady at Kansas.
 

During 1975, several food sorghums, grain weathering
 

resistant sorghums, and high yielding grain sorghums from
 

Coimbatore, India were introduced and are growing in quaran

tine.
 



7
 

C. Disease Studies
 

C-i. All;Disdase Nursery' (ADN) .. 

The ADN contains lines with a broad spectrum of resistance,
 

as well as lines which possess one unique resistance source. The
 

ADN is tested against the widest range of diseases possible under
 

a wide range of environmental conditions. The ADN is updated
 

yearly, as new breeding lines, which combine superior disease
 

resistance with improved agronomic traits, are identified. The
 

best lines from the ADN eventually become candidates for the
 

International Disease and Insect Nursery (IDIN).
 

Thirteen new entries were added to the 1975 All Disease
 

Nursery (Table 1.1). These included new or improved sources of
 

resistance to diseases, grain weathering (seed mold), lodging,
 

charcoal rot, and greenbugs. Twenty-three, 70-entry, 2 repli

cation tests were planted at 15 locations in 1975 (Table 1.2).
 

Thirty-two entries in the ADN were highly resistant to downy
 

mildew at both Berclair nurseries. Downy mildew resistance has
 

remained stable from year to year. This has not been true for head
 

smut. Some 22 lines identified as resistant last year either lost
 

resistance because of race 4 or had erosion of resistance at
 

Berclair. Only 14 entries were resistant at all 3 head smut
 

locations (Table 1.3). Ten of these head smut resistant lines
 

were also among the best multiple disease resistant lines. Some
 

erosion of resistance was also noted for anthracnose. TX 2536
 

appears to have more anthracnose now than it had a few years ago
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(Table 2.7). Excellent resistance to Cercospora leaf spot has

-been identified under field-,cnditions,in'-,:ADN entry, 56 F.(IS 2936 

x IS 3922) (Table 1.4) whereas little good resistance to zonate
 

leafspotexistsamong the ADN entries. Zonate leaf spot develops 

very rapidly in maturing plants. Consequently differences at times
 

may be attributed to maturity as wel as genetic differences. 

Duriiig the past few years naturally occurring maize dwarf mosaic 

h'as been compared with artificial inoculations (Table 1.5). 

Fo some items, such as TAM 2566 and SC 599, artificial inoculation
 

results in a high incidence of severely diseased plants while
 

under natural conditions only 0 to 10 percent of the plants
 

become diseased. This reaction known as the "Rio reaction" con

stitutes a previously undescribed source of resistance (escape)
 

to MDM. The "Rio reaction" has been found in SC 112, SC 120,
 

SC 175, SC 228, SC 326, and SC 599. A high frequency of escape
 

may be related to insect preference, feeding habits or some other
 

factor which protects the plant from insect virus transmission. 

The "Rio reaction" is dominant and present in F1 Hybrids entry 

(SC 599 x SC 110). 

Various agronomic data including date to 50 percent bloom 

at Lubbock, plant height, head exsertion and desirability are
 

presented along with leaf and plant death ratings, lodging,
 

seed weathering and the late season disease complex from El
 

Centro, California (Table 1.6). Some of the items specifically
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screening in the ADN. These results suggest- that weathering 

at -both Corpus Christi and College Station, were quite similar. 

The late season disease complex known in other circles as 

Arizona-root rot Problem remains as an etiologic mystery. The 

disease was cont:rolled by massive applications of specific 

fungicides (M. Burns and R. Voigt) but to date, the pathogen 

cause 'has not been demonstrated. Nevertheless, several 

sorghums in the ADN were highly resistant. 
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Table 1.1 All disease nursery (ADN),.1975 

Entry 
nio. 

,. 

Designation 
.. .. 

is no. 
Variety., kindgroup 

or derivation 

1' SC 56-14 
2 SC 89-9 
3 ' SC 97-14" 
4 SC 103-12 
5 'Sc 108-14 'i26 

12568 
12598 
12602. 
2403 

-

2609 

Cau Nig 
Cau-Nig. 
&onpicuumn 
Caudat'um, 
Zrazera 
Zerazera. 

7 TAM 428 (110-9) 
8I 'SC 110-14, "i2 
9. SC 111-9 

10 SC 112-14 (no uc) ' ' 

.12610 
" 

12611 
12612 

Zerazera-
Zerazea 
Zerazera 
Zerazera 

1112 SC: SC i2-14 (uc)"115-IE-i. 
12612
2683 

Zerazeracau-Nig 

13 
14 
15 

SC 120-14-1 
SC 170-6-8-3 
SC 170-6-8. 

(4244) 
(4252) 

2816 
12661 
12661 

Zerazera 
Zerazera 
Zerazera 

16 
17 
18 
19 
20. 

SC: 170-6-17 (4267) 
SC 170,14E-3 
SC'173-42-6 
TAM 2566 i(175-9) 
SC 175-14 

12661 
12661 
.12664 
12666 
1266 

Zerazera 
Zerazera 
Zerazera 
Zerazera 
Zerazera 

.21 
22 
23 
24 
25 

SC228-14 
SC.237-14 
SC 239-14 
Sc.279.14.* 
SC 324-12-2 

2549 
3071 
3574 
7419 
2681, 

Zerazera 
Dobbs 
Zerazera 
Conspicuum 
Nigricans 

26 
-.27 
-28. 

29 
.30 

SC :325-12-Pi 
SC 326-6 . 
SC'"330-9-i 
SC 33344 . 

SC 334-9-P 1 .i 

2462 
3758 
8187, 
3063. 
.3499 

Nigricans 
Nigricans 
Nig.Fet 
Caudatui, 
-Caudatum 

31: . 

32 
33, 
34, 
35 

SC 414-12E 
SC 420-12 
SC 423-14 (2680) 
Sc 423-14 (2686) 
SC 54614 .. 

' 

.2508 
.7064 
2579 
2579 
7550 

Cau-Kafir 
cau-Kafir 
Zerazera. 
Zerazera 
ConspicuuM 

Continued



TAbl 1.1 6 i"nu'e' 

Entry' 
-no. Deignaion,.S"no 

Variety, kind, group 
or derivationi''' 

36 SC_ 574!6-P1 . 8337 Cau-Nig,, 
37 SC 599-6 3' (9054) . Rio deri. 

38 
39z 

Sc 599-673,(9245).. 
S4C 599-6-3 (9247) 

Rio 
Rio 

deriv. 
deriv. 

40 SC,,599-6-10 (9188) - Rio deriv. 

41 
42 

SC 599-6-10 
SC"599-11 ' 

(9193) -
-

,Rio deriv. 
Rio d'erv. 

43 SC 680-3-2 8264 Dobbs 

44 SC 748-5-3 3552 Cau7Guin 

45 SC 167-14 12658 'Dur-Bic 

46 NSA 440-12 - Kafir deiv. 

47 NSA 817-3 - Y.E. deriv. 

48 ,NSA,837-1 - Y.E. drv 

49 NSA 935-6 - Y.E. deriv. 

50 Q3 '(sel)'j - C. Kafir deriv. 

51 
52 
53 
54 

(B 3197 X 170-6) 1750 
(B 3197 X 170-6)- 1753-2 
( SC 110-9 X Sc 120-6)(4130) 
(SC 599-6 X-'SC'1346)(1880) 

-
-
-
-

Kafir X Zerazera 
Kafir X Zerazera' 
Zerazera 
Rio X Dur. Doc. 

55 (SC 120-6 X Tx 7000) - Zerazera-Caprock 

56 
57 

(IS 2930 X IS 3922) 
(SC 56 X SC'170)!,'1584 

-
-

Y.E. deriv. 
Cau-Nig X, Zera 

58 
59 
60 

(SC 56 X SC 170) 1922 

(SC 56 X SC 33) 1778 
(B 406 X Rio)-2 

-
-
-

Cau-Nig X Zera 
Cau-Nig. X Durra: 
Martin-Rio 

61 TAM 2567 " Tx 2536 Gb. res. der. 

62.,,(7X2536 X .170-6)-l0 (5252) 
63 (SC 599-6:X-,110-.P)-24(5396) 

-

-
Y.E, X: Zera 
Rio X Zena 

64 
65 

(B 3197 X SC 170-6)-7(5451) 
Tx 2536 

-
10542 

Kafir X Zera 
Y:.'E-. Fet.,-,deriv. , 

66 TxO9 87 C. Wh. Fet. 
.67 Tx .7078 415 Comb. 7078 

68 B Tx , 398 412 Martin 

69 B.Tx 378 413 Redlan 

70 Sweet Sudan 721 Sudangrass 



Table 1.2 Location'of the 1975 All Disease Nurseries 

Location: 


Berclair, Texas (had smut nursery) 


Berclair,. Texas (downy mildew nursery) 


Chilicothe,7Ta6" 


College Station, Texas (2) 


Corpus Christi, Texas 


Halfway, Texas 


Lubbock, Tei (6) 


Pecos,.,Texas (2) 


Victoria, Texas.: 

Meridian, Mississippi 

Experiment, Georgia, 

Manhattan, Kansas (2) 

El Centro, California 

Isabela, Puerto Rico 

Tampicb'.Mexi6c (2.) 

PricipalDiseases. 

Head smut, downy mildew 

Dowy,mi:ldew, .foliage diseases 

Pericoiia root rot 

Maizei dwarf mosa c, HelaLincho
eporium bli t 

Head smut 

Charcoal rot 

Rust, seed weathering, char
coal rot, lodging, Fusarium
 
head blight, corn leaf:
 
aphid, N4DM
 

Mites 

Head smut
 

Foliage diseases
 

Anthracnose
 

MHD
 

Late summer disease complex
 

Anthracnose ,.rUs t-,"'zonate 
leaf .spot 

Leaf blight, rust 



Table 1.,-3 ncidence-of head smut (Sphacelotheca reiliana) race 3 and downy mildew (Sclerospora sorghi) In the All Dis'ease Nurseryat 
.JSeiclsir and Victoria, Texas, and anthracnose (Colletotrichum gramincola) at Experiment, Georgia and Meridian, Mississippi 

Dodamid % systemic~aea % Y;lt b 
_______mildewHead_______ -) Anthracnosd-
Berclair Berclair Victoria Berclair Berclair
 

head smut downy 'mildew head smut head smut downy-mildew Expiment Meid ian
Entry 

no. Desiation nursery nursery nursery nursery nursery Georgia Miss. 

51 SC 56-44A 0.0 0.0 5.9 15;6 .3 

2 sc89.9< 0.0 0.8 0.0 2.7 o~o 1.8 1.0 
0.0 4.8 0.0 3.2 1.0

3 sc 97-14: 0.0 0.0 

0.0 1.0 1.04 SC 103-12 0.0 0.0 00 3.1 
1.9 35.0 20.0 5.0 1.0


5 SC 108-14. 0.0 0.0 


0.0 18.5 11.0 i1X8 :1.0
SC 19-.12 0.0 0.0 

11.0
0.0 '0.0 0.0 0.0 1.57 ti4i zlo9)0.0 ~ ~ ~ 0.0 1.o2 1.o: 0.0 0.08 SCCiM-11o-14"428(109).. ~ 0.0 0.0 

9 Sc 111-9 0.0 1.6 0.0 3.6 0M0 1.2 1.0
 
1.8


-10 SC-112-14(no uc) 0.0 0.0 0.0 6.1 0.0 1.5 


5.2 1.5 1;1
11 SC 112-14(Uc) 0.0 0.0 0.0 4.8 

1.6 2.6 2.7 -1.0 1.012 SC 115-1E-4 0.0 0.0 

0.0 0.0 0.0 17.5 0.0 1.0 0

13 SC 120-14-1 


0.10 11.0
14 SC 170-6-8-3(4244) 0.0 0.0 1.5 0.0 

0.0 0.0 1.2 1.0


15 SC 1706-8-8(4252) 0.0 0.0 1.2 

-16 SC 170-6-17(4267) 0.0 1.6 19.6 2.9 4.8 4;0
 

.17 Scz10-14E-3 0.0 0.0 50.0 0.0 0.0 1162
 
0.0 1.0 1.-018 SC 173-12-6 0.0 0.0 0.0 0.0 


0.0 7.9 0.0 2-.8 1'0.
19 TAM 2566(175-9) 0.0 3.0 
8.5 34.8 0.0 1.3 2.6
20'. SC175-14 0:0, 0.0 


0.0 3.6 0.0 1.0.O21 SC 228-14 16.1 0.0 

0.0 .0.0 1.3- 1.022 SC 237-14 0.0 2.5 3.6 2.0 0.0 1.023 .SC 239-14 0.0 00 0.0 

24 SC 279-14 5.0 0.0 12.0 11.6 10.7 2.;2 .. 0
0.0 0.0 1.3 1.0
:25, SC 324-12-2- 0.0 0.0 0.0 


Continued
 



Talble 1.3 -Contn'ued 

Downy mildew 2 systemicp' Head semt (Z) b/ : 

Berclair Berclair Victoria Berclair Berclair -inthracnose-
Entiry 
no. Designation 

head smut 
nursery 

downy mildew 
nurserV 

head sut 
nursery . 

headSmut 
nursery. 

downy midew 
nursery 

Experiment 
Georgia 

Meridian 
Miss" 

26 ZSC325-12;] 0.0 0.0 0.0 0.01 0.0 2;5'eIr 

27 
28 

SC,.326461 -1 
Sc 33' -1 

0.0 
0.0. 

3.0 
0.0 

0.0 
0.0 

1;8 
o. 0. 

2.0-
0 "0 

1;3 
2.8' 

1.0, 
2.1. 

29 SC*333-14 2.2 6.7 7.1 12.0- 33'- 2.7 1.Z: 
30 SC 334-9-Pl 0.0 0.0 2.1 1.7 4.0 1.7 1.0." 

31-
32." 
33 
34 
35. 

Sc'414-12E. 
SC 420-412 ,.. 
Sc423-44(2680) 
SC 423-14(2686) 
SC 546-14._-_ 

0.0-
0.0 
0.0 
12.5 
0.0 

3.0 
0.0 
0.0 
4.3 
3.4 

0.0 
0.0 
00 
6.3 
6.7 

0.0 
0.0 
4.6 

10.0 
6.0 

0.0 
0.0 
6.1 
3.3 
3.4 

1;5 
1.3 
1.2 
1.5, 
2.5 

1. 
10. • 

1.0 
2.94 
2.5 

36, 
37 
38' 
39 
4'), 

SC 574-6-Pl 
Sc :599-6-3(9054) 
S-.599 -3(9245) 
SC:5996-3(9247) 
SC 599-6-10(9188) 

2.2 
12.3 
23;8' 
3.8 

26.7. 

0.0. 
1.5 

11.1 
6.1 

18.0 

0.0 
1.4 
2.9 
2.9 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
2'3 
0.0 
0.0 
0.0 

L2. 
21.5t 
10 
1.0 
1.0 

1'1 
1i

1;0. 
1.0
1.0 

41 
42' 

SC 5'99 6-10(9193) 
Sc-599-11E 

23.0 
0.0 

5.0 
6.5 

3.4 
4.9 

0.0 
0.0 

0.0 
0.0 

1.01 
1- 0 

10
0 

43 SC 680-3-2 2.2 9.8 0.0 0.0 0.0 1.47 r-.0 
44 SC! 748--S-3 5.0 3.8 0.0 3.3 1.9' 1.2 1'.0 
45 .- SC 167-14 . 0.0 2.5 0.0 0.0 0.0 1.2 1.0 

.46 NSK 440-12 6.4 11.0 4.7 21.2 4.0 1.3 1.0 
47 -NSA 817-3 13.9 -0"0 0.0 3.9 - 0.0 3.7 1-.0 
.48 NSA 837-1 22.5 '42.8 3.7 17.5 14.3 1.8 .1.0 
49 NSA -935-6 - 10.7 26.7 2.4 11.0 0.0 1.0 1 0
50 QL3 (el): 0.0 0.0 1.5 9.4 8.8 5.0 1.5 

'Continued . . 



Table 1.3 Continued 

Downy mildew Z .systemic'Y Headsmut (2) a b/ 
Berclair Berclair Victoria Berclair Berclair -

Entry .. head tsmut downy mildew head smut head 'smut downy -mildew Experiment Meridian 
no Designation nursery nursery tnursery nursery nursery Georgia Miss. 

:51 (B 3197 x 170-6)1750 0.0 0.0 0.0 0.0 0.0 2.0 2.1

52 (B .3197 :-11706) 1753-2 0.0 0.0 1.5 0.0 0.0 2.0 

53 (SC 110-9-i SC 120-6)(4130) 0.0 0.0 0.0 4.0 0.0: 1,1 1.0 

54 (SC 599-6'x'SC 134-6)(1880) 22.5 11.7 2.7 2.2 0.0 3.0 1.
 
0.0 0.0 1.3 3.3- 1.5 1.0
55 (sc 120-6 X Ti.7000) 0.0 

56 (IS'2930 x IS 922) 0.0 0.0 1.8 2.0 3.7 1.2 1.0 
157 (SC!56-x SC 170)1584 4.0 31.9 13.8 2.2 0;0 4.A 2.8 

58 (SC:56 x SC 170) 1922 2.9 0.0 23.4 6.3 0.0 33 2.3 
59 (SC56 xSC 33) 1778 13'2 5.5 -2.2 0.0 0.0 2.8 1.0 

1.0
!60 (B 406-i Eiob)-2 24.3 29.2 9.0 3.4 5.0: 1;0 


'61 TAMi 2567 83 8.5 5.9 18.3 4.4 1.6 2;1
 

62 (Tzx2536 x 170-6)-10(5252) '0.0 0.0 0.0 0.0 0.0 2.5 3;.
 

63 (SC 599-6 x 110-Pl)-24(5396) 0.0 0.0 0.0 7.0 4.0 4;5 3.5
 

64 (U 3197 X:SC 170-6)-7(5451) 0.0 0.0 1.4 0.0 0.0. 1.6 1.9
 

65 T 2536. 16.8 5.7 3.8 14.6 
 2.9 17 1.7
 

66 tx 09 i; 81.3 20.0 47.2 25.0 10.0 3.2 3.8
 
'°  
67 Tx 7078 5.5 13.3 15.5 51.6 36.7 5.0 1.6 

68 t Tx°398 0.0 1.5 8.0 9.2 7.7 4.7 4.0
 
69 -x'I378 0.0 4.3 
 0.0 2.9 2.9" 48 1.5
 

70 SieetSudan 60.0 0.0 4.0 8.6 
 0.0 4.0 3.0
 

-vteda the Incdence ofineced r edt .100 iv :ins.'Basd o from a replicated field nursery totalling approximatel10p1nstheincdenc ofinfetedplants 

Anthracnose rating based on the combined reactions of foliar, head and peduncle infections, based essentially on the scal 

presented in Instructions on note taking for IDIN. 



Table 1.4. 	 Foliar-disease ratings for zonate leaf spot (Gleocercospora sorhi) and Cercospora leaf spot (Cercospora Sorhi) in the'All 
Disease-Nirsery at Victoria, Berclair, and Lubbock, Texas and in Puerto Rico. 

/
-Zonate leaf 	spot - - Cercospora leaf__po__ _.______ 

Entry . .	 " Victorla Berclair Berclair . Berclair Berclair Puerto 

head smut downy mildew Puerto Rico bead smt doinj ... ildew Lubbock icono. Desianation 	 hed sm-t 

if) SCW56-14 	 3.8 4.5 4.0 4.0 .3.0 2.0 4.4 4A0 
3.0 2.0 2.0 2.53 .02 SC 89-9 	 2.8 2.8 3.0 

.3 SC 97-14 	 3.3 3.3 3.5 3.0 .2.0 2.5 2.9- 3.0 

4 SC 103-12 213- 2.5 3.0 4.0 :3.0 2.0 3.3 3.5 
" 5 Sc-108-14 	 2.5 2.5 2.5 3.0 2.8 2.0 3.3 3.0 

6 SC 109-12 	 2.5 3.0 3.5 3.5 3.5 3M0 3.5 30
 

7 TA-428(110-9) 	 2:.3 2.0 2.5 3.0 2.8 2.0 2.3 3.0
2.5 3.0 2.0 2.4 3.0
8 SC-1-i14 -	 2.5 2.3 2.5 

2.0 2.9 3.;09: Sc lf-9 	 3.3 2.8 3.0 3.0 20 
10. SCL12"114 (no uc) 	 3.5 2.0 3.5 3.0 3.0 2.0 3.7 4.0 

11 Sc 112-14 (uc) !3.0 	 3.5 4.5 2.0 3.0 3;0 l5 2.0. 
12' SC 115-11l.-	 3.0 3.0 3.0 3.0 2.0 2;0 2.4 3.0 

13' SC 120-1441 2.5 2.8 0 3.0 1.0 .0, 1.0 2.5 

14- SC,1706-8-3(4244) 2.3' 2.3 2.0 3.0 2.3 2;0 3.1 4.0
 

15 :SC'170-6-8-8(4252); 3.0 2.3 2.5 3.0 3.3 2.5 3.0 3.0
 

16 SCI 174617(4267)_ 	 2;3 2.3 2.5 3.0 3.0 2.0 3.3 3.0
 

17' SC 170-14E-34" : 	 2.3 3.0 2.o 
 3.0 2.0 1-5 2.9 4.0 
18, Sc 173-12-6 2.5 ].3 2.0 3.0 3.0 1.5 2.2 3.0 
19.- TAM-2566(175-9) 3.0 3.3 3.5 3.0 3.8 3.0 10 3.0 
-20 SC 175-14 3.0 4.5 2.0 2.0 3.0 2.5 1.0. 2.0 

-21" SC '228-. 3.3 3.5 4.0 3;0 2.0 1.9 3.0M2; 

22' SC 237-14 2.8 2.8 2.5 3.0 2.5 .2.0 2.7 . 3.5 
23 SC 239-14 3.0 2.8 4.0 3.0 1.5 .1_.5 2..9" 3.0 
24 SC 279-14 4.0 3.8 4.5 3.0 2.5 2'.5 1.6 3.0 

25' 1SC 324-12-i2 3.5 4.5 4.0 3.5 2.5 -.2.5 3.8- - 4.0 

Cotinued 



Table 1.4. Continued 

Zonate leaf spota
/ Cercospora leaf spo-asa 

/ 

Entry
no.--one-ig-ation-.-

Victoria
head-smut 

Berelair
head smut 

Berclair
downy mildew 

Puerto Rico Berclair
head smut 

Berclair
downy mildew Lubbock 

Puerto
Rico 

26 SC 325 -2-Pl 3.0 ' 4.0 4.0 3.0 2.0 2.0 4.1 4.0, 
-27 SC 3266 2.5 2.3 2.4 2.0 1.8 2.0* 1.0 1.51 
28 'SC 330-9-P 2.0 2.0 2.5 3.0 2.5 2.0 - 2.8 3.5 
29 .SC 333-14 3.0 3.3 3.5 3.0 2.3 2.0 3.4 3.0" 
30 SC 334-9-Pl 1.8 2.3 2.0 2.0 2.8 1.5- 3.2 3.0% 

31 SC 414-12 - 2.0 2.8 3.0 3.0 2.3 2.0 2.9 3.0 
32 -SC 420-126 3.8 4.0 4.0 3.0 2.5 2.0 3.3 3.5. 

33 
34 
35 

SC 423-14(2680) 
Sc 423-14(2686) 
SC 546-14 

2.3 
3.5 
4.3 

3.3 
3.8 
4.8 

2.0 
4.0 
3.5 

3.0 
3.0 
4.0 

2.0 
2.3 
3.0 

2.0 
2.0 
2.0 

2.7 
3.1 
3.9 

3.5 
3.0: 
3.W 

36 SC 574-6-Pl 3.0 2.8 2.5 3.0 2.3 2.0 2.4 3.0 
37 
38 

SC 599.-3(9054) 
-SC 599;-63(9245) 

2.0 
2.8 

2.5 
2.5 

2.0 
2.5 

3.0 
3.0 

2.5 
1.3 

2.s 
2.0 

1.0 
1.0 

3.0' 
2,51 

39 
40 

SC 599-6-3(9247). 
SC 599-6.40(9188) 

2.8 
4.0 

2.8 
3.5 

3.5 
4.5 

2.0 
2.5 

2.5 
1.8 

1.5 
2.5 

1.0 
1.0 

2.02 
2.0' 

41 
42 

Sc 599-6-10(9193) 
SC 599E 

3.5 
3.5 

3.0 
2.8 

3.5 
3.0 

3.0 
3.0 

1.8 
2.5 

2.0 
2.0 

1.0 
1.0 

3.0' 
2.0 

43 SC 680-3-2 3.5 3.0 3.5 3.0 2.5 2.0' 2.9 3.0' 
44 SC 748--3 1.8 2.5 2.5 3.0 2.0 1.5 2.9 3.0 
45 SC 167-14 2.3 2.5 3.5 3.5 2.5 2.5' 2.4 3.5! 

46 NSA 440-12 3.0 3.5 3.5 4.0 2.5 2.0 2.9 
47 NSA 817-3 2.5 3.3 2.5 3.0 2.0 1.0 2.8 3.5' 
48 NSA 837-1 2.8 2.8 3.0 3.0 2.0 2.0 2.8 3.0 
49 NSA 935-6 3.0 2.3 2.5 3.0 1.3 1;5 2.2 2'.5 
50 QL3 (sel) 2.8 3.5 3.0 3.5 1.8 2.0 3.8 4.0 

Continued 



TibeilI. 4. -Continued 

Entry . 
no'. Desimnation 

51 (B '3197 x 170-6)1750 
52 -(i3197 170-6)1753-2 
53 (SC 110-9 x SC 120-604130) 
54 " '(SC 599-6 ' Sc 134-6)(1880) 
55 .(SC 120-6 x Tx 7000) 

56. "(IS 2930 x IS 3922) 
57 _(SC56 z SC 170) 1584 
58 (SC 56 ' SC 170) 1922 
59 (SC 56 . SC 33) 1778 
60 (B 406 x Rio)-2 

61 TAM:2567 
62 (Tx 2536 x 170-6)-10(5252) 
63 i(SC,599-6 x l10-P1)-24(5396) 
64 :(B73197 x SC 170-6)-7(5451) 
65 Tx 2536 

66: "Ti09' 
67. Tx 7078 
68 ' Tx398 
69, B'.Tx 378 
70 SweetSudan 

Victoria 
head smut 

2.3 
2.0 
2.0 
3.3 
2.0 

28 
2.5 
2.8 
3.5 
3.0 

2.8 
2.5 
2.8 
2.3 
2.8 

3.8 
3.8 
4.0 
2.3 
3.0 

Zonate-leaf spotA /  

Beiclair Berelair 
head smut dEMwy mildew 

2.3 3.0 
2.5 3.0 
2.5 2.0 
2.5 2.5 
2.8 3.0 

2.8 3.0 
3.0 3.0 
3.0 2.5 
2.8 4.0 
3.5 4.0 

3.0 3.0 
3.5 3.0 
2.5 3.0 
2.5 2.5 
3.3 3.5 

3.5 4.0 
4.8 4.5 
4.0 3.0 
3.0 2.5 
0 0 

Puerto Rico 

3.0 
3.0 
3.0 
2.5 
3.0 

3.0 
3.5 
4.0 
3.0 
3.0 

3.0 
3.0 
0 
3.0 
3.0 

4.0 
4.0 
3.5 
3.0 

0 

Cercospora leaf spoof 

Berclair lBerclair 
head smut douny mildew 

2.8 2.0 
2.8 2.0 
1.5 1.5 
1.0 2.0 
2.3 2.0 

1.0 
1.5 2.0 
1.8 1.5 
1.3 2.0 
3.0 2.0 

2.8 2.0 
2.3 2.5 
3.0 2.0 
3.3 2.5 
2.3 2.0 

2.5 3.0 
3.0 3.0 
2.8 2.0 
1.8 2.0 
0 0 

Rust-, 

, lpuerto
-Lubbock ' eo 

2.7 73.0 
:3.4 Z3.0 
'2.8 C3.5 
1.0 U2,5 
3.0 t3.0 

;2.5 43.0 
'4.3 4.0 
4.1 '4.5 
'2.9 14.0 
1.2 3.0 

!3.1 '3.0 
'3.4 3.0 
-1.5 0 
3.0 '3.0 
'3.2 !3.0 

4.3 '4.0 
4.7 4.0 
3.6 4.5 
3.1 4.0 
3.7 4.0 

Foliar disease reactions are based on a 1-5 scale. See pages 26 and 27. 



Table 1.5: Comparisons of natural and artificial inoculated ADN entries to maize dwarf mosaic at Lubbock and College Staiton, 1974, 1975. 

Cofleje Station Lubbocki / Lubbock b/ . Lubbock - 19740' 
- Inoculated Inoculated 7/17V1 inoculated 9/&-/ Non-inoc. 9/BY F 301 Natural infection Inoculated'-. 

Entry• Infec- Infec- Infec- Infec- Natural Infec- Severity Infec- Severity 
no. Desijnation Rating tion Z Rating tion Z Raiing tion 2 Rating tioit Z rating tioj Z rating tion 2 ,ratin 

1. SC 56-14. 3.5 100 2.0 100 2.0 - 2.0 - 2 - 2 - 
2, Sc ' 9." 2.0 100 2.0 100 2.0 - 2.0 - 2 45.0. 2
 

,3 sC 917-14 1.0 10 2.4 88 2.8 100 2.0 - 3.2 - - - -

4 SC103-12 2.0 100 2.0 94 2.0 - 2.0 - 2 28.3 2 - 
5 SC 108-14 2.0 100 2.1 97 2.0 - 2.0 - 2 .8 2: -.
 

6 5C109-12 3.0 100 2.0 97 2.0 - 2.0 - 2 5.5 2 - 
7 TAX.428(110-9) 3.0 100 2.0 100 2.0 - 2.0 - 2 7.1- 2 -: 
8 SC 110-14 2.0 100 2.0 100 2.0 - 2.0 - 2 12.6 2- 

9 SC 111-9 4.0 100 2.0 85 2.0 - 2.0 - 2 28.8 2 - 

10 SC 112-14(no uc) 3.0 100 2.1 100 2.5 10 2.0 - 2 32.0 2 

11 SC 12-14 (uc) 3.0 100 3.5 93 4.3 95 4.0 15 4-1 12.0 2 16.0 5
 
12 :SC 115-11E- 3.5 100 2.0 96 2.0 - 2.0 - 2 23.9 2 - 

13 SC 120-14-1 1.0 0 3.1 100 3.5 100 2.0 - 4-1 0.0 1 30.3 5
 
14 SC 170- (4244) 2.0 100 2.0 100 2.0 - 2.0 - 2 32.9 2 - 
15 Sc 170-6(4252) 2.0 100 2.0 96 2.0 - 2.0 - 2 34.6 2 - 

-16 SC 170-7(4267) 2.0 100 2.0 100 2.0 - 2.0 - 2 13.9 2 
17 SC 170-14E-3 4.0 100 2.3 100 2.0 - 2.0 - 3.3 14.7 3.5 - 
18 SC 173-12-6 2.0 100 2.0 97 2.0 - 2.0 - 2 16.9 2 - 

19 TAN 2566(175-9) 5.0 75 4.1 90 4.0 90 4.0 10 4-1 0.0 1 29.1 5
 
20 SC 175-14 4.0 29. 3.8 100 4.0 100 3.0 10 4-1 0.0 1 22.4 5
 

21 Sc 228-14 1.0 0 3.0 57 4.0 60 3.0 10 4-1 0.0 1 12.3 5
 
22,. SC 237-14 3.5 100 2.0 90 2.0 - 2.0 - 2 2.8 2 ".'7
 
23 SC 239-14 4.0 100 2.0 100 2.3 40 2.0 - 2 35.7 2
 
24 SC 279-14 2.0 100 2.6 100 3.3 80 2.0 - 3.4 
25 SC 324-12 3.0 100 2.0 88 2.0 - 2.0 - 2 2 -- -

Continued 



Table 

Entry-no 

1.5 Contfinued, 

Designaton 

SLubbock 

Inoculated Inoculated 7/17EY Inoculated 9/80f Non-inoc. 9/acl.: 

Infec- Infec- Infec- Infec-
Rating tion 2tion Ratinn tion % 

F-:301 
Natural
rating 

Lubbock -
Natural infection.-
Infec- Severity
tibi!. rating 

1974=' 
Inoculated 

Infec- Severity
tion.Z . rating 

26 
27 
28 
29 
30 

SC 326-12 
SC 326-6. 

SC 330-9 
Sc 333-414 
SC 3j4-9 

4.0 
5.0 
4.0 
4.0 
4.0 

100 
38 

100 
100 
100 

2.2 
3.2 
2.0 
2.5 
2.4 

100 
70 

100 
100 

92 

2.0 
4.0 
2.5 
3.4 
4.0 

-

60 
10 
60 
80 

2.0 

3.5 
2.5 
3.0 
2.5 

-

10 
10 
60 

100 

2 

4;3 
2 

4t.5 
3.4 

18.3 

7.4 
25;3 
67.9 
e4.9 

2 
5 
2 
5 

17.1 
-; 

. 
-

.5 
-

.. 
5 

31 
32 
33 
34 
+35 

sc.414-12,. 
SC 420-12:.' 
SC.423,.4(2680) 
SC 423-14(2686) 
SC 546-14" 

4.0 
4.5 
2.0 
2.0 
5.0 

100 

100 
50 
47 
12 

2.0 

2.0 
2.0 
2.0 
2.5 

93 

100 
97 
95 
89 

2.0 

2.0 
2.0 
2.3 
3.7 

-

-
100 

80 

2.0 

.20 
2.0 
2.0 

3.0 

-

-

-
-

10 

2 

2 
2 
-2 

4;5 

26.3 

64'.4 
17.1 
5.6 

-

2 

2 
2 
2 

-

-

-
-

-

-

-

1 

-

-

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

SC 574-6. 
SC 599-6(9054) 
SC 599-6(9245) 
SC 599-6 (9247) 
SC 599-,6(9188) 

SC 599-6 (9193) 
SC 599-U. 
SC 680-3 
SC 748- 5 
SC 167-14 

2.5 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
2.0 
4.0 

100 
76 
100 
49 

100 

100 
36 

.100 

100 
100 

2.0 
3.5 
3.9 
3.6 
3.4 

3.6 
3.9 
2.0 
2.0 
2.5 

100 
95 
100 
78 

100 

85 
86 

100 
93 
92 

2.0 
4.5 
4.5 
4.5 
4.0 

4.0 
4.8 
2.0 
2.0 
4.0 

-
90 
95 
60 
100 

80 
90 

-

-
100 

2.0 
4.0 

4 
3.5 
3-5 

4.0 
3 

2.0 
2.0 
3.5 

-

10 
2.5 
2.5 

10 

10 
10 

-
-

20 

2 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 

2 
2 

4.5 

8.9 
1.6 
3.4 
-3.1 
1.6 

1.6 
2.6 
;3.6 
6.8 

13.7 

2 
5 
.5 
5 
5 

5 
3 
2 
2 
5 

-

-20.9 
37.9 
-,300 
63.3-

40i2 
-41.7 
-

.... 
3.3 

-

51 
5 
5 
-5" 

-5 
-

5 

46 
47... 
48 
49 
50 

SA440-12 
NSA 817-3 
NSA 837-1 
NSA 935-6 
QL3 sel 

5.0 
2.0 
3.5 

0 
1.0 

100 
100 
100 
-

0 

4.0, 
2.6 
2.5 
2.0 
1.0 

100 
100 
100 
100 
0 

4.0 
2.8 
3.0 
2.0 
1.0 

100 
80 
60 

-
100 

3.8 
3.0 
2.5 
2.0 
1.0 

80 
40 
40 

-
100 

4.5 
3.4 
3.5 
4.1 
-

30.8 
33.3 
35:2 
36.2 
-

5 
4 

41.5 
2 

78.3 
'.

" 
--

5. 

-

€Continued 



Table 1.5 Continued 

Collese Station Lubbock!/ Lubbock/ -Lubbock -'1974 / 
Inoculated' Inoculated 7/17Sy Inoculated MEW Non-noc. 9/1e F 301 Natural infection - Inoculated 

Entry Infec- Infec- Infec- Infec- Natural Infec- Severity Infec- Severity 
no. Designation Rating tion: Z Rating tion % Rating tion ' Rating tion % rating- tion Z rating ',tion: Z ating 

51 (B3197 x SC170)(1750) 3.0 100 2.0 100 2.0 - 2.0 - 2 40.7 2 - -
52 (B3197 x SC170)(1753-2) 4.0 100 2.0 63 2.0 - 2.0 - 2 41.3 3.5 - -' 
53 (SCll0 x SC120)(4130) 3.5 100 2.0 100 2.0 - 2.0 - 2 10.6 2 - -
54 (SC599 x SC134)(1880) 5.0 100 3.6 75 4.0 85 4.0 25 5 13.0 5 13.3 5 
55 (SC120 x Tx 7000) 4.0 100 2.6 100 4.5 10 2.0 - 4-1 17.0 2 - -

56 (IS2930 xIS3922) 3.5 100 2.0 100 2.0 - 2.0 - 2 33.3 2 - -
57 (SC56 x SC170)(1584) 3.5 100 2.0 97 2.0 - 2.0 - 2 49.5 2 - -
58 (SC56 x SC170)(1922) 2.5 100 2.0 100 2.0 - 2.0 - 2 -.. 

59 (SC56 x SC33)(1778) 2.0 10 2.1 91 2.0 - 2.0 - 2 .... 
60 (1406 x Rio)-2 5.0 100 3.5 100 4.3 100 3.5 10 5 - - - -

61 TAM 2567 5.0 100 3.0 69 3.7 90 3.3 40 3.9 - -

62 (Tx2536 x SC170)(5252) 3.5 100 2.8 100 3.2 40 3.0 100 3.4-2 - -

63 (SC599 x SC110)(5396) 5.0 12 3.1 81 4.0 80 2.0 - 4-1 - -

64 (B3197 • SC170)(5451) 2.0 100 2.0 96 2.0 - 2.0 - 2 - -

65 Tx 2536 2.0 100 2.3 97 3.7 60 3.3 80 3.9 11.3 4 - -

66 Tx 09 3.5 100 2.1 100 2.0 - 2.0 - 2 25.6 
67 Tx 7078 2.0 100 2.0 100 2.0 - 2.0 - 2 42.5 2 - -
68 B Tx 398 3.0 100 2.0 100 2.0 - 2.0 - 2 37.4 2 83.0 2, 
69 B Tx 378 5.0 100 3.5 100 3.8 80 3.5 40 4.5 44.4 5 38.6 5 
70 Sweet Sudan 4.0 100 2.5 100 4.0 100 2.0 - - 22.6 4 - -

a/ 

Inoculation at Lubbock and College Station by R. W. Toler, readings at College Station by R. W. T., ratings based on 1-5scaUe, se pi-ege26. 

-In certain entries only a few plants develop damaging symptoms. Toindicate this we estimated the incidence by -- 1 - 10% or less; 2 '-- ;10Z:o-"i'es. 

S/Dates given are when rating was made. These ratings made on plots where six feet of row was inoculated and ten feet remained uniclulated. 

A/Inoculated data on early planting where there was essentially no natural infection.
 



Table 1.6 Agronomie, lodging, root rot and seed weathering data on the All Disease Nursery, 1975. 

Leaf and plant death - -Seed weatherin_*.1 

Entry 
no. Jesig 

Date of 
50Z bloom 

Lbobbock 

Plant 
height(cm) 

Head 
xsertion(cm) 

rating a 
F-105 

b' 
- Desirability-'L6dging(Z) 

Lubbock I Lubbock I 
" 

LSDCr' 
College 
Station 

-C6rpu: 

'hristi (L&R 

12 SC 56-14SC89-9 
8/8
8/9 

119
108 

2019 
2.5
1.9 

2.7
2.4 

2.4
2.8 

35
83 

3
1 

2.5
2.0 

2.9
1.9 

3z 
4 
5 

SC 97-:14 
Sc 103-12 
SC108-14 

8/2 
8/6 
8/10 

164 
97 
81 

28 
9 
0 

2.4 
3.2 
3.8 

2.6 
2.9 
3.3 

3.8: 
2.6 
2.8 

99.5 
92.5 
50 

2 
1 
3 

2.5", 
1.0: 
2.0 

2..0 
2.5 
2.8 

6 
7-
8-
9 

10 

SC 108-14 
TAM'428(110-9) 
SC 110-14" 
sc 1 -" 
sc,112-14(no Uc) 

8/10 
8/10 
8/8 
8/4 
8/3 

84 
121 

93 
104 
105 

9 
14 

3 
11 
13 

3.3 
3.1 
4.2 
3.9 
3.0 

2.8 
3.8 
4.4 
4.2 
3.0 

2.6 
2.0 
2.5 
2.6 
2.8-

37.5 
95.5 
76.5 
94.5 
.74.5 

3 
2 
2 
0 
2 

2.5 
2.0 
2.5 
2.2 
3.0 

2.8 
3-5 
2W3 
1.5 
1.3

11 
12' 
13 
14' 
15 

SC 112-14 (uc) 
SC 115-411E-1 

;SC 120-14- 1 
sC170-6(4242) 
SC 170-6(4252) 

8/5 
8/7 
8/12 
8/17 
8/17 

313 
104 
74 

ill 
314 

9 
11 
38 
11 
13 

2.9 
4.0 
2.5 
2.9 
2.9 

3.6 
4.2 
3.0 
3.0 
3.0 

2.8 
3.4 
3.1 
2.3 
2.2 

85 
90 
0 

10 
17.5 

1 
1 
5 
2 
0 

3.0 
1.5 
4.5 
2.0 
2.0 

2.0. 
3.0 
4.0 
3. 3 
1.9 

16 
17 
18 

SC 170-7(4267) 
SCi170-14E-'3" 
SC173-12-6 

8/16 
8/15 
8/12 

108 
109 
94 

5 
11 
5 

2.8 
2.8 
3.5 

3.3 
3.2 
3.8 

2.0 
2.4 
2.2 

27.5 
83.5 
15 

4 
1 
2 

2.8 
0-
3.0 

3.0 
.3%'0 
410" 

19 
20 

TAN 2566(175-9) 
:SC175-14 

8/7 
8/9 

76 
126 

8 
9 

2.5 
2.6 

3.0 
3.6 

3.1 
2.8 

25 
99.5 

2 
3 

2.0-
2.5 

2.8 
2;3 

21 
22: 

-SC 228-14 
SC 237"43 

8/4 
8/16 

83 
111 

6 
4 

3.0 
3.1 

3.1 
3.0 

3.3. 
2.9 

92.5 
-16 

2 
2 

2.5, 
2. 0" 2:W 

23 
24 
25 

SC 239-4 
SC 279-14 
SC 324-12 

8/11 
7/30 
8/12 

83 
152 
114 

6 
27 
10 

2.2 
2.8 
2.2 

2.8 
3.0 
2.6 

2.6 
3.3! 
3.0 

2.5, 
94 
99 

.3-
:3 
34 

410? 
1.0, 
1.5" 

0. 
2.0 

Continued 



Table 1.6; Continued' 

L~eaf and plant 4jeath Seed detern-

Entry . ... . 50Z bloom height(cm) exsertion(cm) F-105 Desirabilityk/Lodging() Colege.- Corpus 

no.: - 'Designation- ./:, .-Lubbock-, ,.-Lubbock I - Lubbock I Lubbock I Lubbock Lubboclk I Lubbock I LSDCS 1 Station ' hristi (LR) 

26 SC: 326-12. 8/2- 105 . 7.172.6 2.5 3.2 37.5 3 1.5 2.0. 
27 SC 32-6k 8/24 90 9 2.2' 3.0 2.8 8.5 2 0 3.5 
28 
29 

SC 330-9 .8/14 
SC 333-14 8/5 

141 
131 

18 
23 

2.4 
2.7 

2.5 
2.9 

2.6 
2.8 99-

1_99.5,i 
2 

3.0. 
2.5 

,, . 
2.0 

30 Sc!,334-9 8/9 147 ;23 -3.3 3.2 2.5 96 0 2.0 28 

31 SC 414-12E .f8/12 133 20 3.5 3.4 :2.3 .99.5 .2 3.0 3.3 
32 SC 420-12 8/4 :77 10 3.3 3.4 32 ?407 .. 1 "2.0 :20 
33 SC-423-14(2680) -8/8 107 5 3.2 4;0 2;9 ,93.5 1_1 3.0 3 .5 
34 SC 423-14(2686) 8/6 14 8 2.8 2.9 3.0 79 3 2.5 3.5. 
35 SC 546-14 84 124 13 2.8 2.9 35 '75. 2 "1.5 :18 

"'.5 

'36 Sc 574-6 :8/18 98 17 2!5 3.0 2.6 1.5 3 3 5 .2.5 
37 Sc -599-6(9054) 814 102 14 2.3 2.6 1.9 :7.5 -:1 -0C4 5 
38 SC 599-6(9245) '8/14 102 20 1.9 2.9 A202.5 :2 .538 
39 SC 599-6(9247) 8/13 103 15 2.6 2.7 2.0 30 2 2.0 2.5 
40 SC 599-6(9188) W8/0 118 36 1.9 2.5 2.3 '55 :2 25 !2.0 

41 
42 

SC 599-6(9193 , 

C 599-1lE ;: ;  -
8/14 
8/ 1 

116 
118 

11 
19 

2.2 
2.2 

3.2 
2.8 

2.4 
2.0 

'12.5 
15', -

1 
-3 

:2-0 
.I5 

1.8 
4. 9 

43 SC 680-3 8io - 90 17 2.8 2.9 2.8 15' -3 ?2.5 :2.0 
44 SC 748-5 8/10 146 20 2.9 3.4 2.8 100 3 2.3 1. 8 
45 SC 167-14- 8/21 M4 9 2.6 2.9 3.3 22.5 3 1. 5 

46 NS 440-12 813 97 5 3.1 3.3 2.3 15 02-4.0 4i5 

47 NSA 817-3 ':I8/11 90 3 4.0 3.2 2.6 .'40I 4.0 38 
48 
49 

NSAK8374'I 
NSA 935-6-

8/12
8/15 

93 
109 

8 
22 

3.3 
2.6 

3.0 
2.9 

2.7 
.2.5 

12.5 
35 

.'5 
3 

t3.5 
3...O, 

39 
4.2

50 QL3 sel 8/5 147 28 2.3' 2.4 3.1 985 5 -2.0 '-3.3 

Continued 



-Table."1.6 Continued 

Leaf and plant eath Seed " "dt "/ 
- - Date of Plant Head rating a -Entry 50% bloom height(cm) exsertion(cm) .. lbo Desirabilitj.." L-dging(-)no. Desitnition Lubbock I College CorpusLubbock I Lubbock - Lub~ock I Lubbock Lubbock I Lubbok I LSDCC Station Chrsti (L. 

..
 , = r -ati :
5i' (Bi197.x-SC170)(1750 8/13 

... 


128 5 
 2- - 3.0" 159- 79 ' Sa' 2.552- (B397111SCl70)(1753-2) 8/9 117 10 :
' 2 5 2A3k '41.5 5' 3.5 3353 (sC10 xSC120)(4130) 8/- 116 20 3.3- 3'3.6 2.3 99.5:' 3' 2.5:
54 (sC599 x SC134)(1880) 8/18 118 14 1.9

2.4 2.8 2.4 45
55"" (SCl20 -Tx 7000) 8/21 5 3.0 3.4114 15 2.5- 30 2.5- 32,5 5 2.5- 2.4
 

56- (iS2930 .1S3922) 8/15' 128 
 17 3.0- 3''2 2.4 
 91.5;5- 1- 2.5-57 (SC56 *SC170)(1584) 818 2.898 '10 2.5" 2.6 2.5 " 0.0
58 . 5 3.0' 3.0(SC56x SC170)(1922) 820" 108. 5 3.0 3.1. 2.4: 40 - 3 3.0- 2.0.59 (SC56 x SC33)(1778) 8/16 117 6 2.2 2.5 2.4 30
60' 4 2.5 3.3(B406 x Rio)-2' 8/16 - 100 - 20 2.03 -3.0 i 2.4" 
 65 1 2.5 . 5':
 
61"' TAM 2567. 8/9- 127 
 20'- 28- 215', 2.6 .95.5-" 3- 4.5 " 3-8
r62__ (Tx2536 x SC170)(5252) 8/10 - " 116- 3.04 25 - 26-4 
 2.1 91. 3- 3.0116'63 (SC599xSCl10)(5396) 8/10 - 124' 19. 3.8 
 33 24 99- 3 2.8 C"&
 
648 (3197 
 S8/4 149C7)"(5451)15 
- 2.3 2.4 2.0
65" Tx 2536 8/7.123 24 25 2.6 2.8 100 5 2.0 2.498. 2A
24- 2 -' 9 3 -. 
66 Tx9 8 68 l4 2.9 3 5 3.91 9915 0- . 
67: TX:7078- 8/11 98. 
 16' 2 8- 3.0' 3.0 
 97.5 3 4.0 2.9
-68 B Tx 398- 8/6-531 
 28 2-42 3.0 
 95; ,69- 30 2.0-'
Tx 378 8/15 146 
 15 3.0 28 2.6
70- 100. 5'. 2.5 1.5
Sweet Sudan 
 817 209-
 18 218 2.5 4.55: 
 0 0. 2.5
 .,. .- .
: ,:.? •
 

. - 1 _ -. - ,..A .- -:_ 
 : -. . .A-y-, 

A/Leaf andplant death-ratings 'based no damage'.to 5.- a tres8*.,lon a, " - .t 5.-. olii 8lnAahu~plant death, Lubboc I was followingst"e:s.
 
b/D isrability.based 'in 
 a"15-scale '(see .,IDIN. instructicns)-. 

g::/LSDC Late-atiin disease'coqplex from"EL Centro, California - G.-'Workir. '- ootrot disease cause unknown.
 

pdSeed or. seed nold, notes taken August 15 by RA.F.
weathering 
See"DiN. ructio .' 

at College Statio, and _L. __yes at Corpus Christi Bas 1- 5salo. ... JUly 22 by Re_. o _h t 

http:damage'.to


_ ICnternational, Disease and +InsectNursery DI 

SORGHUM. DISEASE AND INSECT EVALUATION - NOTE'TAKING INSTRUCTIONS 
Av +e siy k eso' Within 

.A++variety~of;systemifor:, taking disease notes are;-suggested;. Within 
each nursery a selected set- of susceptible,controls is needed*.- These
 
contrdls provide the researcher with a valid basis for comparing data
 
from one cropping season to the next.
 

,:Linesuused as controls varytiin.their disease and insect reactions.' A 
partiallisting of their disease.+and insect reactions ' , is as follows: 

Variety Susceptible to: Resistant or tolerant to:
 

Tx 7078.% -head smut, races 1, 2, 3 & 4
 
rust.
 
zonate leaf spot
 
grey leaf spot
 
downy mildew
 

,B.Tx 398 ,anthracnose MDMV (tolerant)
 

B Tx 378 (Redlan) MDMV
 
QL 3 MDMV (resistant)
 

TAM 2566 midge
 

.TAM2567 greenbug 

.Tx 2536 downy mildew anthracnose 

Sweet:,Sudan Northern leaf blight
 
' . . Southern-leaf blight
 

S .. downy mildew,(foliar phase) 

Date of,,flowering of each entry is very important to record,' since in
 
many~cases,,disease damage is-related to maturity. The date'.when approx

imately 50% of the .heads .have begun to flower should be recorded as the
 

date of flowering. Accurate flowering notes are best obtained by tak
ing them every 3 to 4 days.
 

Notes on diseases not listed below should ,be taken-and added to your
 

data sheet. Also , notes on items such as bird 'damage may be made
 
along with .the species'involved.+ Differences in reaction to other char
acteristics such as drought, heatI-cold, flooding, and soil factors
 
such , pH, rand aluminii toxicity should be .recorded if, the opportunity

arises . When a selection appears to segregate for disease reaction,
 

this information is very. useful:',to the breeder and should be recorded.
 

For example, 24,.means '.that' most :individuals were rated 4' and mos t of
 

the rest were rated 2: The apparent segregation ration should be re
means individualcorded in a ,.comment c€olumn. The ,rating l-4s that 
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ratings •:12,.3,'and.4I occurred,,with more ones and :twos than threes 
axid'fours. Explain fully: -convenience.let :,"the rating format "be a 

rather- thanarestriction.,. : "', ' "
 

It ' should be pointed out that :a 0"-rating in the rating systems,
refers toany situation 'where ,,a-rating' may, be made on'an" indvidual 

3plot-and does not refer to, a' level' of resistance.I 

DISEASE RATINGS:
 

1. 	Downy mildew. If ,sorghum downy mildew; is present, data shouldl:be 
c€ollected ,on the incidence of,systemically infec ted plants , as Well 
as the severity of foliar infection (local lesion phase). 

Systemically diseased seedling and plants will develop striped or 
-. I
streaked leaves with alternate green and yellow or chloroticd


stripes. Down (asexual sporulation) is common to abundant on
 
the lower leaves of these plants during humid weather with moder
ate to cool temperatures.,
 

The local lesion phase develops extensively on sudangrasses under 
Ifavorable conditions and could develop to .alesser extentIon many 
of the entries. Disease evaluations can be made for this phase as 
for other foliar diseases. ' 

2. 	Head smut. Determine the incidence of disease in each plot at or
 
about'.the soft dough stage of growth.
 

3. -.	 Data lmay.be
Maize.dwarf mosaic virus (HDMV) or sugarcane mosaic. 

obtained at the boot stage of growth or after flowering based on
 
thelfollowing rating system. From flowering'on, the mottling and
 
chlorosis usually disappear; thus, one cannot determine 2 or 3 in
 
late growth stages. Cool temperatures of 60 F or lower make.-:
 
symptoms much more severe, especially on usceptible lines. The
 
red. leaf symptom often .does not develop in the absence of such...cool 
temperatures. Note: Certain genotypes will show chlorotic and 
Stunted. plants without significant necrosis. :These should be ' . 
rated a 5. ,Incidence.may be important and may be reported as. a' 
percentage.: 'Thisis especially important when 'Incidence is•near. 
100%,: in some, entries. . 

0 = No evaluation possible
 
.lNo :apparent symptoms,
-

2*=:Leaves with mottling only
 
3 =-.Mottling and significant '.chloros is.:-', 
3.5.=Mottling.with slight leaf necrosis 
4 	= Mottlingwith significant leaf necrosis (red ,leaf.on,most 

genotypes) 
4.5 -. As above. with stunting
 
5 - The above accompanied by severe zstunting or death.
 

4.. F1iar.diseases i,..,A, rapid evaluation of.foiar disease incidence, 
..and severity can be made for the following diseases: Grey leaf 
spot, sooty.stripe, zonate leaf spot,.roughj spot, bacterial stripe, 
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physiologicalor genetic spotting, insecticidedamage, leaf blight,
rust downymildew, and oters. 

0i -	 N evaluation possible 
1. -:Resistant - disease .inconspicuous ori.present i.on an occas-

Loaplant 
2! - Disease present (,over 50% prevalenceo;with low severity; 

apparently causing, little economic damage),..
3-	 Disease severe (100% prevalent, estimated leaf area 

destroyed iupi.to.:25%;. disease,appears ',to,be of economiciim,:i',portance) -. ,, , ., , .i ,,,,., , . . ,,; -,,.,
 

4, s As;in 3,but over,25%, of .leaf area destroyed,i 
5,.-oDeath of leaves,or.plants due ,to disease.
 

5.% Stalk rot. Pata should be:collected at about physiological ma
turity or when the grainhas completely matured. (Note:, .At
 
times, following artificial inoculation, little disease develops.
 
Nevertheless, good comparative data can usually be obtained by
 
recording differences among entries within inoculated internodes.)
 
Several longisections should be whittled away to reveal nodal
 
.anatomy,. When rot.extends ,nto a node at 1 or 2 sites, it can be
 
-recorded as ;a 1.1.or i1.2. -:The.x.5,ratings are often necessary.
 
The following rating system can be used in evaluating the severity
 
of anthracnose, Fusarium, and charcoal rot following artificial
 
.,inoculation::
 

0.0 	- No evaluation possible 
0.1 = Minimal reaction, indistinguishable from that to a 

sterile toothpick 
,O2-,-.,Discoloration centered about the wound, progressing
 

farthest :in .the.superficial parts of ;the 2stalk, but
 
not reaching either node
 

0.5 - Extensive discoloration progressing:.farthest in the
 
central part of the stalk
 

0.8 - Discoloration reaching one or both nodes superficially
 
or forming a cylinder
 

1.0 	- Most or all of one internode discolored with nopene
tration of nodal areas 

1.1.i..- Slight:penetration of one or both nodes. 
1.2 .-.Nearly complete penetration .:of,-one,,or both nodes
 
1.5.- Penetration of one node and slight invasion of the next
 

,2,0 -More than l,but.not more-than 2 internodes .affected; 
infection must have spread through at least'.1internode 

2.5 - Penetration of 2 nodes and slight invasion of distal 
internode 

3.0 - Infection has passed! through,:.2-or more internodes 
4,0 -'Extensive invasionof plant but not killed. 
5.0 	-Death of plant due to: stalk rot
 

6. 	Lodging.. The Ratings ibelow based on percentage. of lodged plants 
should be recorded. This lodging can be any.one or a.combination 

.,of: 'weak neck (breaking at base of peduncle), stalk breakage 
(due to stalk rots or weakened stalks due to stress, or very high 

wind), or root lodging (entire plant leans or falls due to wet 
soil and wind). The predominant type of lodging should be recorded. 



Use1 ratingriorlactua'%'e 

0 -. No evaluation possible
 
2%.or less


':2:~.3-10%
 
-3,= 11-30%,
 
-4,=- 31-.70%:
 

5 = :'71-100% 

of rachis. branches,7. ,'Fusarium ,Head Blight., Infection and 'death 
,rachis and often peduncle (maybe.even progressing downward to the
 
base.ofthe:stalk) should be rated'as be1ow . The 	panicle branches 

of infected heads often droop,.severely after maturity.' Infected
 
rachis branches and peduncles have both external and internal dis
coloration as contrasted -to -MDM :induced'discoloration which is

limited ,'to external discoloration only:. 

ops or:becomes.:obvious at about physiologic maturity of the grain

-, 	 The disease usually devel

or.! later.,,
 

0'- No -evaluation possible 
1.= ,'Resistant!- no :infection in: rachis :branches ;or *head 

particularly rachis,.branches12 --Infection- limited. to.head, 

-3 - hole head infected,: 

4 = Both :heads andpeduncles affecOted
 

5 i Head blight resulting in death or lodging of plants
 

8. Anthracnos e.
 

A. Natural infection
 
= Each of "the following are: rated,,:from 1: to,51based Ion 1 

resistant to 5 '= deathof;tissueo.r plant: 

1. .:.Leaves (foliage)
 
2. Stalk (peduncle)."-;
 
:3. Head,
 

B. Artificial inoculation
 

-same..as: for stalkrot evaluation
1. Toothpick: method,

2.,:conidialinectionsame asfor tural'infction
 

opsm asI o -- 
A.neq 

9. 	Pythium or other root rot.- Ratings of root rot should normally be
 
Ratings'are based on
made-:at,'"maturity, but before planthas died. 


,the following scale : -

0.0 = No evaluation possible
 
'1.0 = Roots free.from'disease: ....
 

2.0 'No root'rot.near crown-,or,on major brace roots
 

At lease,one dead :major brace root,.. 
..
 

2,.5 = 
More than one to 1/2 but not all brace roots dead
3.0 = 


3.5 .='More than-i/2.but,not,all brace.rootsdead n..:
 

4.0 :-All roots,dead, but-base,of 'stalk-is 'still alivem
 
-
50 =,All roots~and base, of stalk:dead ..
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lO ee& weaeitheri'ngi.*. Aajr nvi"ionznrbient - aM maturity-rel'ated 
-Prolem affecting both quality andqun ose is weathering. 
Should the opportunity present* itself, .,ton.seed mold and dis
coloration associated with.'wreathering should, be .recorded on a 
1 to 5 scale as noted. Ratings can be accurately made after the 
sample has been threshed. Established*standards for reference 
are recommended. 

0 - No evaluation possible 
1 - Seed bright, free from mold dai iage, 
2 - Moderately resistant to weathering, seed slightly dis

colored 
3 - Moderately susceptible, considerable discoloration 
4 - Susceptible, extensive discoloration and deterioration 

.:
of seed
 
:5 	 Very'susceptible1 seed essentially 'alldead. Embryos dead
 

'
 -and-endospermdeteriorated
 

1. 	Desirability. The overall desirability, adaptation or breeding
 
',potentialratings can be made near or at maturity. Many factors
 
influence such a rating. However, each individual's overall
 
appraisal of the desirability of entries in conjunction with
 
the other ratings should give valuable information regarding
 
the most useful material or germ plasm for certain areas of the
 
world.
 

0 = No evaluation possible
 
1 = Very good
 
2 - Good
 
!3' Average
 
4 - Poor
 
5 Very poor
 

INSECT RATINGS:;
 

1. 	Greenbugs. Data may be Obtained'at any plant growth stage when
 
greenbugs are present. It is suggested that estimates of green
bug numbers be-'taken if possible. Also, record'iplant growth stage 
as outline by Vanderlip. 

0 - No evaluation pOssible
 
1 - No red spotting' on leaves
 
2--Red, spotting on :leaves,
 
3,= portion of a leaf'killed by greenbugs
 

,4 	 O=,0ne entire leaf 'illed by greenbugs 
,:	5 Two,.entire leaves killed by greenbugs
 
6 -Four entire ieaves' killed 'by greenbugs
 
7 - Sixi eentire leaves killed by greenbugs
 
8 - Eight entire leaves killed by greenbugs
 
9 n Dead plant
 

Midge, Damagei~based on percent "blasted" .florets. Rate no 
Sooner thn 20 ,day after bloom. Take care to differentiate 
imdge" , damage from birddamage"' ' and sterilee" 'flrets.i o The presence"midge "a e' ,. , , 	 "" ' 

2 



the tip.,of the glumesi is prOf that aseed wasaof
acocoon~at 

I damaged by midge,.1,
 

0. No evaluation possible,.
 

1 ' .odamage "i
 

2 .- 10% 'damage
 
3 ii11-20% damage
 
4 - 21-30% damage
 
5 - 31-40% damage
 
6 - 41-60% damage
 
7. 61-80% damage
 
8 - '81-90% damage
 
9 - 91-100% damage
 

3.-o6rn leaf aphids. Ratings based on extent of damage to the 

infested plants. Incidence is usually variable among plants,
 

so'damage ratings should be taken on the most highly 
infested
 

plants. If aphid populations differ markedly among entries, 
an
 

indication of the level of infestation on each entry should 
be
 

. = low incimade using the following code after the rating: 


dence, 2 = average incidence, 3 f high incidence.
 

0 = No evaluation possible
 
1 = No leaf discoloration or damage,
 
2 f Yellowing or mottling of leaves
 

Some dead leaf margins, mottling extensive
3 = 
4 = Some dead leaves
 
5 = Some dead plants
 

Ratings based on the extent of damage to the infested
4. Mites. 
plants. Mites generally begin feeding adjacent to the mid-rib 

of the leaf. Feeding is accompanied by webbing in the area 

adjacent to the mid-rib and desiccation of the leaf tissue begin

ning at the tip and margins of the leaves. Mites general!y,€ause 

damage to sorghum after ithas bloomed; however, ratings 
can be 

made at any stage of plant growth.
 

' 
O,,,O N ,evaluation possible
 
I = No leaf death
 
.2= 1-10% of leaf area dead
 
3 = 11-20% of leaf area dead
4 = 21-30% of leaf ,area dead..
 
5 =.31-40% of leaf area dead.
 
6 = 41-60% of leaf area iead,
 

area dead'7 = 61-80%, oaf' leaf 

A 81-90%.of leafare dead
 

dead9 =91-10097. of.leaf area 

http:81-90%.of
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Stages of Plant Growth in Sorghum
 

by "R.,Vanderlip, Kansas; State'.University.:
 

StaRe Days after emergence 

(approximately)
 

0.. 0; 


1 10 


2 20 


3 30 


4 40 

5 50 

,6 60. 


7 70 


8 80 

9 90 


Description
 

Emergence. First: leaf)"visible
 
at soil surface.
 

Three leaves with fully developed
 
sheath, i.e., third leaf sheath
 
elongated and collar between
 
b-lade and sheath visible.
 

Five fully developed leaf
 
sheaths, i.e., fifth leaf sheath
 
elongated and collar between
 
blade and sheath visible.
 

Growing point differentiation
on RS 610 eight leaf sheath
 
elongated and collar visible
 
but this characteristic differs
 
in various hybrids. Culm has
 
not started to elongate.(Plant
 
may have to be dissected to dis
tinguish this and separate from
 
following stage. One or more
 
leaves may have been lost.)
 

Final leaf visible in whorl.
 
Culm undergoing rapid elongation.
 
Lower 1-3 leaves may have been
 
lost.
 

Boot stage. All leaves fully
 
expanded., Head nearly full
 
length and enclosed in flag
 
sheath. Peduncle elongation
 
occurring. Total leaf area
 
has been attained.
 

.Half-bloom., -One half of the main 
heads in some stage of flowering.
 

Soft dough.
 

Hard dough.
 

Physiological Maturity.
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A:Data Monagement System forIDIN and other Nurseries 

The :disease ,data should :ibe'placed on-the -coding; sheets in the 

following manner (see the sample coding sheet for disease data, Exhibits 1 and 

2): 

I.JSinumber, plot-number.or.entry number should be placed in the first 10
 

columns and be right justified. (The last digit of the number to be in
 

.€oiumnlO.). :: . :_.-


II. The year, last two digitsonly, ie. 74, should be placed in columns 

11-15 and.be right Justified. 

I . The location code goes~iin!columns 16-20. The following arbitrary code 

will be set up by the person coding the data following these guidelines. 

,Numbers 100.199. Texas 

200-299 U.S.A. 

300-399" International 

;This-is- a testingelocation not location of origin. 

The location-:codeis: right justified. 

IV. 	The-disease data is' divided.into 2 types.
 

A,. ,Foliage.Diseases :(Rust, leafspots,' etc.)
 

1. 	Disease code. This code is from the exhibit entitled Disease
 

.Code.forkConverted.Lines. Each disease has a unique code (ie.,
 

,the code-for headismut is 2, etc. This code is placed in columns
 

21-22.andis right,,justified.
 

2. 	 The disease,reaction-should be placed in.,columns 23-25. These 

data are not right justified. The last column is reserved for 

the first decimal point. For example, if the disease rating for 

rust is 1.5, the 1 would be placed in column 24 and the 5 would 

be placed in column 25. If the rating was 1.0 or 1, the 1lwould 
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be placed in column24 and column 25 would be left blank. If
 

the disease rating for downy mildew (or another stand'count 

dlsease)_.jin ,percent stand:,infected,: was 70.'3%, theor, would-,Tgo in 

column 23, ,the,O (zero) in column 24 and ! the '34,in c6lumnW,25'. 

3., Thesegregation typeisaninteger to tell theicom'1uter whether
 

the . numbers, in columns 24 and, 25 are to be separated ,by a decimal 

point, a comma, or a dash. The following code will be set-up for
 

this: 

Decimal point 0 (blank) 

Comma 1 (segregation) 

Dash 2 

The.next disease code would be placed in columns 27-28, the", 

next reaction in 29-31 and the next segregation type in 32. 

As many as 6 sets of disease data can be placed on one card. 

B. Stand Diseases (Read smut, downy mildew, etc.) 

1. :Flowering date in Julian days is placed in columns 60-62. 

2. The number of plants examined is placed in columns 63-65. 

3. Disease code for stand diseases is placed in columns 66-67.
 

4. The number of plants diseased is placed in columns 68-70.
 

This can be repeated for up to 3 stand diseases.
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in last years annual report i the,initial stages of.a; data management 

systemwerediscussed.o !:The,,ystem,was initialiy set !uptohan le only the 

Internationali Disease !and Insect -Nursery! (IDIN)' -;- Siidethdt time the system 

hasf beex, expandd itoq.include All Disease Nurseries (ADN)-*d daa on the 

released converted lines. ':t 

To distinguish which set of Data, ADN, IDIN, or Converted lines, were 

being. used a variable called',iECODE was put into the program. This variable 

is simply a flag to itelt. the,-computer how to handle-the data being used. 

The second significant change is the altering of the format of the
 

' disease'data'. 'The,.rea'son for the' alteration 'was to make coding of the data 

simpler.:. The following :section explaihs -the new disease coding scheme. 



Exhibit 1 

DISEASE DATA COLUMS
 

IS No. (5) 1-10
 

Year (2) 11-15
 

Location (3) 16-20
 

Disease Data
 

Foliage Diseases
 

Disease Code 21-22
 

Reaction (rating) 23-25
 

Segregation type 26
 

Repeat last 3 steps for as many as 6 foliage diseases.
 

I
 
Stand Diseases
 

Flowering date 60-62
 

Stand count 63-65
 

Disease code 66-67
 

Diseased stand 68-70
 

The last two steps may be repeated for up to 3 stand diseases.
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Location Code for Disease Nurseries as of September, 1975. 

Locatio"A', de General 

100-199 Texas 
2100-299 USA 
3003' 'International 

Specific 

100 College Station (FRM) 
'101 College Station (KFS) 
102. Victoria ADN 
103 Berclair H/S 
104 Berclair DM 
105 
106 

College Station ADN 75 
College Station ADN 75 MDM Nursery 

200 Meridian, Mississippi 
201, Experiment, Georgia 
202 Manhattan, Kansas 
203 Garden City, Kansas 
204 Isabella, Puerto Rico 
205 Mayaguez,,Puerto Rico 

300 Bambey, Senegal 
301 Poza Rica, !Mexico 
302 Guarabao, Venezuela 
303 Pergamino, Argentina 
304 Sabaneta, Venezuela 
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D'isease, Code,* Foliage Rtings, 

Code Disease 

1 Downy mildew (Sclerospora SOrebi) 
2 Head smut (Sphacelotheca reilana] 
3 Maize dwarf mosaic - stand 
4 Maize dwarf mosaic - foliage 
.5 Anthracnose - foliage (Colletotrichum graminicola) 
6 Red rot (C.graminico..) 
7. Anthracnose - Head (C.graminicola) 
8 Bacterial leaf stripe (Pseudomonas androvo2oni). 
9 Grey leaf spot (Cercospora sorghi)10 Leaf blight (Helminthosporium turcicum) 

11 Rust (Puccinia purpurea) 
12 Rust lesion size 
13 Zonate leaf spot (Gloeocercospora sorghi
 
14 'Sooty stripe (Ramulispora sorehi) 

.15 Rough spot (Ascochyta sorghina 
16 'Leaf spot (Ramulispora sorghicola)

17 Leaf spot (Phoma insidiosa) 
18 ,Bacterial leaf streak (Xanthomonas holcicola)
 
19 Bacterial leaf spot (P. syringae)
 
20 'Loose smut (Sphacelotheca cruenta) 
21 Covered smut (I.sorghi) 
22 Long smut (Tolyposporium ehrenbergii) 
23 Sugar cane mosaic
 
24 Corn stunt
 
25 Brome grass mosaic
 
26 ICucumber mosaic
 
27 Milo disease (Periconia circinata)
 
28 !Pokkah ,-bong (Fusarium spP.) 
29 Pink root (Pyrenochaeta terrestris) 
30 'Pythium root rot (Pythium graminicola). 
31 Head:blight (seed mold)
 
32 Sugary disease (Spacelia sorghi)
 
33 Nematodes (Pratylenchus spP.)
 
34 Nematodes (eloidogyne p2.) 
35 Witchweed (Sriga asiatica)
 
36, Witchweed (S.hermonthica)
 
37 "Lodging
 
38 Target leaf spot (K.soryhicola)
 
39 Seed weathering (Seed mold)
 
40 Crazy top (. macrospora)
 
41 Fusarium stalk rot (Fusarium s_..)
 
42 Charcoal rot (Macrophomina Phaseoli) 
43 Rhizoctonia stalk rot 
44 Weak neck
 
45 Seedling blight
 
46 Downy mildew - foliar 
47" Desirability 
48- .M Red-leaf
 
49 Anthracnose - whole plant
 



Disease3ki Code, Foliage Piatings. 

Disease Code 

Anthracnose - foliage (Colletotrichum grainic6ola) 
Anthracnose - head (C. graminicola) 7 
Anthracnose - whole plant ,49 
Bacterial leaf spot (h. svringae) 19 
Bacterial leaf streak (Xanthomonas holieic0la. .18: 
Bacterial leaf stripe (Pseudomonas androyo~okni) 8 
Brome grass mosaic :25, 
Charcoal rot (Macrophomina phaseoli) 42 
Corn stunt 24 
Covered smut (S. sorghi) 21 
Crazy top (I. macrospora) "40 
Cucumber mosaic 26 
Desirability '47 
Downy mildew - foliar 46 
Downy mildew (Sclerospora sorghi) :1 
Fusarium stalk rot (Fusarium .) ,41 
Grey leaf spot (Cercospora sorghi) o9 
Head blight (seed mold) 31 
Head smut (Sphacelotheca reiliana) 2 
Leaf blight (Helminthosporium turcicum) 10 
Leaf spot (Phoma insidiosa) :,,17 
Leaf spot (Ramulispora sorphicola) 16 
Lodging .37 
Long smut (Tolvposporium ehrenbergii) 22 
Loose smut (Sphacelotheca cruenta) 20 
Maize dwarf mosaic - foliage 4 
Maize dwarf mosaic - stand 3 
MDM Red leaf 48
 

Milo disease (Periconia circinata) 27
 
Nematodes (Meloidogyne sp.) ,34

Nematodes (Pratylenchus spp..) 
 33
 
Pink root (Pyrenochaeta terrestris) 29
 
Pokkah-bong (Fusarium spp.) 28
 
Pythium root rot (Pythium graminicola) '30
 
Red. rot (Colletotrichum graminicola) 6
 
Rhizoctonia stalk rot 43
 
Rough spot (Ascochyta sorghina) 15
 
Rust lesion size 12
 
Rust (Puccinia purpurea) 11
 
Seed weathering (mold) 39
 
Seedling blight 4 5
 
Sooty stripe (Ramulispora sorghi) 14
 

Sugar cane mosaic 23

Sugary disease (Spacelia sor~hi 
 32
 
Target leaf spot (H. sorphicola)
 
Weak neck 44
 
Witchweed (S. hermonthica) 35
 
Witchweed (Strig asiatica) 36
 
Zonate leaf spot (Gloeocercospora sorhi) :13
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etsluis o thed 1975 IDIN 

The IDIN is a 30-entry test. composed primarily of the best, 

multi-disease and insect resistant. sorghums along with .appropriate 

elite sorghum control -varieties and disease differentials ,(Table 

2.1.). It was mailed to. 22,locations (Table 2.2). Datahave been 

received to date from 6 locations in 5 countries: Argentina, 

India, Mexico, Senegal, and Venezuela (Tables 2.3-2.6).
 

We know,that some nursery.results will be late because of
 

timing.of growing seasons with seed distribution but others unfor

tunately are lost., Drs. N. Zummo and S. Manzo did not receive
 

theirs which was unfortunate because they had an excellent site for 

disease evaluation at Samaru. A few of the IDIN entries were tested
 

in the ISAVN at Samaru, providing extraordinarily useful data on
 

differential reaction to anthracnose (note section ISAVN). Disease
 

and insect 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 reac

tion. In Argentina the season permitted evaluation of the IDIN
 

for foliar diseases. The entry, TAM 2572 (SC326-6), had the
 

following note "Muy bein granado-sin enfermedades foliares." Midge
 

,ratings were made but were not summarized this year. At Bambey, 

Senegal, entries,differed for sooty stripe, rough spot, and 
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Cercospora. Resistance to sooty stripe apReared rather common,,
 

whereas.differences among entries for resistance to zonate leaf 
spot".were insignifican . "A'few entries developed 'trace amounts 

' stof,7anthracnose,';.? Oft.- e herewas not the reslstant reac tion 

but'that several entrles,"SC0-14,1"SC173-12, SC5996, h9ighly
 

re.SAstantinthe &.S,.,"developed the disease.' These'data suggest
 

that';,the :Virulent ,Nigerian race, (see- Table 3.1), 'is present in 

Senegal.
 

'At,PozaRicii (Tabie .4), . ?disdase " ratings were' made ' 6' rust 

and, Cercospo'ra': (grley' leaf, spot)4. : -The" cercd6spo'ra - eaf' spot wa's very 

severe ,duringlearly "spring,-1973, according to DrS.but S Singh 

' :not.a:s,. prevalent . during the summer- season The*'reading 'of' the IDIN 

entries;,from,varidus ilocations --in Uthe were inTable*S"' summarized 

2.7. "All IDINI;entiies-appear.' in the ADNas' well. 
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Table '2.1 International disease and insect nursery (IDIN), 1975 
Enty . . . Variety,-kind

no.- Designation IS no. or group 

1 SC 56-14 12568 Cai-.Nig' 
2 SC 103-12 2403 Caudatum 
3 SC 108-14,j 12608 Zerazerai 
4 TAM 428~ ~2(.109 ). 12610 Zerazera 
5 SC 110-14 12610 Zerazera 

6 
7 

SC 112-14 (uc) 
SC 120-14-1 

12612 
2816 

Zerazera 
Zerazera 

8 SC 170-6-8-8 (4252) 12661 Zerazera 
9 SC-170-6-17,(4267) 12661 Zerazera 

10 SC 173412-6 12664 Zerazera 

11 TAM12566.(175-9) 12666 Zerazera 
12 SC 175-14 12666 Zerazera 
13 SC 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 
19 

SC 599-6-3 (9247)
SC 599-6-10 (9188) 

Rio 
Rio 

20 SC 748-5-3, 3552 Cau-Guin, 

21 NSA 440-12 Kafir der. 
22 
23 

(B 3197X SC-170-6)(1-753)
.(SC 599-6 X SC ,134-6)(1880) 

Kafir- - Zera der. 
Rio-Dur Doc der. 

24 QL 3 selection C. Kaf der. 
25 TAM 2567' Tx 2536'der. 

26 B Tx 378 413 Redlan 
27 B Tx398 412 Martin . 
28 Tx 7078 .: 415 Combine 7078 
29 Tx 2536 10542 Y.E. Fet. der. 
30 Sweet Sudan 721 Sw. Sudangrass 
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Table 2.2. 1975 -International Disease Nursery Locations
 

Location (number) 	 Cooperator
 

Argentina '(2)-'.. Elba Alessandrinii 
Ricardo A., Pa6di 

anredi. 

Brazil/(I) Robert E. Shaffert 

SeteLagoas 7 

India (5) 	 N. V. S nidaram
 
New Delhi
 

K. A. Balasubramaniyan.
 
Dharwar, India
 

Mexico -2)Y 	 Shree P. Singh
 
CIMMYT
 
Mexico 6, D.F.
 

Venezuela'(,2)-	 Mauricio Riccelli
 
Maracay.'. -! 

Malaysia': (1). -	 Mah Shook Ying;
 
Serdang, Selangar, Malaysia
 

t. El iSalvafor, U ) 	 Francisco: R.. Arias. M. 
*,~ .~..*.-...~..San' 	 Tecia 

Ethiopia (1) 	 Brhane Gebrekidan',,
 
Diredawa, Ethiopia
 

Virgin Islands,(1 	 M. R. Wanjari , 
U. S. Virgin Islands' 

Uganda. (,), 	 S. Z. Mukuru, 
Serere 

Nicaragua (.L) 	 Arnold VanHuis 
Roberto Arguello 
Managua, Nicaragua
 

Columbia (3) 	 Jim Wilson
 
Asgrow Seed Company
Cali
 

Egypt".(1) 	 S .,Salaa
 
Gizai' -Egypt 

Senegal (2) 	 J-.C.- Girard
 
Bambey
 



Table 2.3. ,-Disease., reaction, o6f ,selected'IDIN isorghum entries' "for 1975; 
at Dharwar,J.ndia.Wl 

Pedigree " .- Stand- DM ... C -RS - Z 

SC56,14-3 
SCl03-12-2 

39 
27 

10 
7 

3.5 
2.0 

2.-5 
1.5 

1..5 
l;0; 

SC108-14-1 71 1 2.0 1.0 
SC109-12-PL 52 2 4.0 1.0 I0 
SC110-9-PL 58-- 0 4.0 1.0 1.0

SC110-14-1 57 4 3.5 1.0 1.0 

SC112-14-6 
SC120-6-6-4 
SC120-14-1 
SC170-6-8-8 

60 
54 
53 
61 

0 
0 
0 
1 

4.0 
1.5 
3.0 
2.5 

3.0 
1.0 

1.0 
1.0 

3.0 
1.5 
1.0 
1.0 

SC170-6-17 67 1 2.5 1.0 1.5 
SC173-12-6 
SC175-14-3 

57 
66 

1 
8 

3.0 
3.5 

1.0 
1.0 

1.0 
1.5 

SC237-9-2 67 4 1.0 1.0 2.0 

SC239-14-1 56 4 4.0 1.0 2.0 

SC326-6-PL 
SC334-9-PL 

74 
46 

0 
0 

1.5 
3.5 

1.0 
2.5 

2.0 
1.5 

SC414-14-1 51 0 4.0 2.5 2.5 

SC420-12-9 48 2 3.0 2.0 1.5 
SC423-14-1 69 3 2.0 3.0 2.0 

SC599-6-3 44 4 4.0 1.0 2.0 

SC599-6-10 67 0 2.0 1.0 2.5 

SC680-3-2-4 68 4 4.0 2.0 1.0 

NSA440 56 5 1.5 4.0 1.0 

TX09 21 14 2.5 4.0 1.0 

BTx378 40 0 4.0 1.0 1.0 

BTx398 32 0 3.0 2.0 3.0 

Tx7078 61 18 3.5 4.0 1.0 

Tx2536 57 0 2.0 1.0 2.5 

Sweet Sudan 39 46 3.0 1.0 2.0 

./Cooperator: N. V. Sundaram 
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:Table 2 : :Disease reactLon;!o:seiected' 1DN sorghum-enries for 

1975 at Poza-Rica, Mexico. 1 (1974:IDN). 

Ped gree 


SC56-14-3 

Sc103-l2-2 
S '18-14-1 

SC109-1'2-PL 

SC110-9-PL 


SC11o-14-1 

SC112-14-6 

SC120-6-6-4 

SC120-14-1 

SC170-6-8-8 


SC170-6-17 
SC173-12-6 

SC175-14-3 

SC237-9-2; 

SC239-14-1 


SC326-6-PL 

SC334-9.-PL 

SC414-14-1 

SC420-12-9 

SC423-14-1 


SC599-6-3 

SC599-6,10 

SC680-3-2-4 
NSA440 
TX09 

BTx378 

BTx398 

Tx7078 

Tx2536 

Sweet Sudan 


1/iCooperator: 


C 

3.5, 

3.5 
4.0 

3.01 

4.0 


4.0 

3.0 

3.5 
4.0 

2.5 


2.5 

3.0 

4.0 

2.0 

4.0 


4.0 

3.0 

3.5 

3.5 

3.0 


4.0 

2.0 

3.0 
2.5 
4.0 


1.5 

3.0 

3.5 

4.0 

3.5 

RS
 

2.5
 
1.5
 
1.0
 
2.0
 
2.0
 

1.0
 
.1.0
 
1.0
 
1.0 
2.0
 

1.0 
2.0
 
1.0
 
3.0
 
1.0
 

1.0
 
2.5
 
1.5
 
1.5
 
2.0
 

1.0 
2.0
 
2.0 
1.5 
2.0
 

2.0
 
2.0
 
1.5
 
1.5
 
2.5 

Shree P. Singh.
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Table 2.5. Disease reaction of selected IDIN sorghum entries for 1975 at 

Bambey, Senegal.- (1974 IDIN) 

44 

030 

cij 4. 4. 

UU 40 
0 00 0J InUr 

.SC56-14-3 2 1 3 2 2 

'"SC13-12-2 - - 3.5 2 2.5 2 

'SCI08-14-w1 - 2 3.5 3 2 2 

SC109-12-PL 
'SC1O-9-PL 

-
-

3 
2 

3 
3.5 

1.5 
2.5 

2 
3 

2 
-

SC110-14-1 2 3.5 3.5 1.5 2.5 1 

SC112-14-6 1 1 3.5 2 2.5 1 
"SC120-6-6-4 1 3 3 1.5 2 2.5 

SC120-14-4 1 1 3 2 3 3 

SC170-6-8-8 2 1 3 1.5 2 1 

SC170-6-17 - 2 3 2 2.5 -

SC173-12;'6 
SC175-14-3 
SC237-.9-2 
SC239-14-1 

3 
4 
2 
1 

2 
1.5 
2.5 
2 

3 
3 
3 
3 

1 
2 
2 
1.5 

2.5 
2.5 
3 
3 

1.5 
2 
3 
2 

SC326-6-PL - 2 3 1 2 

SC334-9-PL 
SC414-14-l 

-
-

1.5 
3 

3 
3.5 

2 
2 

2 
3 1 

SC420-1279 - 1 3 2 3.5 4 

SC423-14-1 - 1 2 2 3 2 

SC599-6-3 
SC599-6-10 
SC680-3-2-4 
NSA440 

-2 
2 
-
7-O 

-

2.5 
1 
2 

3. 
4 
3.5 
3.5 

2 
1 
2 
2. 

3 
3 
2 
2 

4 
1.5 

Tx09 , - - - -

BTx378 
BTx398 . 

1 
-

3 
1.5 

4 
3 

1 
2 

3 
2 

2 
2 

Tx7O78 
Tx2536 -

Sweet Sudan 

-

-

4 
1.5 
2 

-4 
3 
2 

2.5 
2.5 
4 

4 
2.5 
3.5 

1 
2.5 
-

I/j. C. Girard.
 



TABLE 2.6. Disease reaction .of.selected IDIN sorghum entries-,for,1975 at Sabaneth Edo.
 

Barinas, Venezuela. (974 IDIN) 

PEDIGREE STAND -F DATE MDMV A 

46 4 13 5 39 '7 
SC 56-14-3 0 0 1.0 2.0 1.0 1.0 .0 3.5' 
SC 103-12-2 0 0 1.0 1.5 1.5 lo0 1.0 2.5 
SC -108-14-1. 0 0 1.0 1.5 1.5t.- l.0 ),0. 3.0 
SC 109-12;PL: 0 0 1.0 2.0 1.5 1.0 1.0 3.0 
SC 110-9-PL 0 0 1.0 1.5 2.0 1.0 1.0 3.5 
SC 110-14-1 0 0 1.0 1.5 1.0 1.0 1.0 3.5 
SC 112"14-6 0 0 1.0 1.5 1.0 1.0 1.0 3.0 
SC 120-6-6-4 0 0 1.0 1.5 i.0- 1.0 '1i0 4.0: 
SC 120-14-1 0 0 1.0 2-.0 1.5 1.0 1.0 3.0' 
SC 170-6-8-8 0 0 1.0 1.0 1.5 1.0 1.0. 2.5 
SC 170-6-17 0 0 1.0 1.5 1.5 1.0 2.0 3.5. 
SC 173-12-6 0 0 1.0 1.0.- 1.5 1.0 1.0 3.0 
SC 175-14-3 0 0 1.0 15 2.0 1.0 .1.90 3.5. 
SC '237-9-2 0 0 1.0 1.5 1.5, 1.0 .1,0 3,5 
SC 239-14-1 0 0 1.0 1.0 2.0 1.0 2.0 3.5 
SC 326-6-PL 0 0 1.0 1.5 1.5 1.0 2.0 3.0 
SC 334-9-PL 0 0 1.0 1.0 1.5 1.0 1 .0 2.5 
SC 414-14-1
SC 420-12-9 

0
0 

0
0 

1.0
1 

1.0
15 

1.0
-1.5 

1.0
10 

1.0
-1 0 

2.5
25. 

SC 423-14-1 0 0 3.0 1.5 1.0 1.0 1.O 25 
SC 599-6-3-B 0 0 1.0 2.0 2.0 2.0 1.0 3.5 
SC .599-6-10 0 0 1.0 1.0 1.0 1.0 1 0 3.0 
SC 680-3-2-4 0 0 1.0 2.0 1.5 1.0 1.0 4.0 
NSA 440 0 0 1.0 2.0 1.0 1.0, 1,-.0 2.5, 
TX 09 0 0 1.0 2.0 2.0 1.0 1.0 2.0 
B TX 378 0 0 1.0 1.0 1.5 1.0 1.0 3.0 
B:TX 398 0 0 1.0 1.5 1.0 1.0 1.0 2.5 
TX 7078 0 0 1.0 1.0 1.0 1.5 1.0 2.0 
TX 2536 0 0 1.0 1.0 1.0 1.0 1.5 2-.5 
Sweet Sudan 0 0 2.0 1.5 1.5- 1.0 -1.5 2,05 

l/cooperator: Mauricio Riccelli
 



Table 2.7 2action of IDI entries atvarlo -location In the 1S to major North American d1aseaes..l

5 Anthraccose-Nie -:. 

nen 3eca t 
Reasenmt ()noculated-131*ls 	 Nat u.al .27174 19 7 5 197 .5 b o c k" U sy-Dow, emildew Mf - 1 9 7 5 - 1971 3 1 9 7 4 19 7 _5,9u 	 bir.E n t.1 ;1 973 17 4 - 1 75 19 73 . .197 	 s p. P. R. l p. Me Ratio L f , r st iL 

I s 5 S3 imt 11M I S si4 I sp. I s . I s o. 
I Bin 1BD I N SS Sn o . D.n.ta t ion 

2 2.7 1.5 2.0 .: 2 4 S 4.4 35 0.7 
0 1 0 a 25 18 1 5.9 25.6 6.3 - 4.5 1.8 	

1 5C5-l4 - 2 1.0 	 1.0 '2.0 2. 2.5- 4 3.3 ;,92.5
0 0 0 3.1 '0 1.4 1.8 1.5 1.0 2 

2 SCI03-12 0 10 12' 0 01 
8 
0 

7 0 1.9 35 20 3.5 3.5 5.0 1.7 2.3 5.0 	 1.0 2.0 2 2.5 3.5 3.3 . 50.. 
3 sc10-A 0 2 .1 0 0

1 0 0 0 0 0 .2.0 1 1.5 	 2 2.5 2.3' 
2 2 24 4.0 2.4 76,5 

4 TM28(11-9) , 0 .5 0. 0 0 0 '2.8 1.7 1 1 2 3.5 5.5 

0 0 0 0 0 0 0 1.2 1.5 1.5 1 1 1.2 1.1 
5 SClO-14 :. 0 .0 0 0 

o 0 3 0 0 4.8 5.2 1.5 2.0 1.2 1.2 1.5 1.1 4.3 4-1 2.0 2.5 1.5 85.0 
0 0 0 0 06 SCII2-lA6)i .	 1.0 10 p0.0 . 

10 0 0 0.1 0 0 In 0 17.5 - 1.3 1.2 2.0 -1I 1 1.0 1 3.5 4-1 -	
CA7 Sc12-14-1" .0 	 2 2.5 3.5 3.0 "-_,17.55 1. 1 1.2 1 2 

8 aC170-6-8-84252)0 0 0 0' 0 0 0 0 1.2 0 0 1.9 1,5 1.5 1. 	
2 4.0 3.5 3.3 -- 27.5 1.73 4 1 2

0 0 1.6 1 3 0 19.6 2.9 4.8 2.8 2.5 5.0 2
9 SC170-6-17(4267) 	 1 2 2- 2.0 3.5 2.2 15

0 0 .0 0 1.0 2.3 1.7 1 1 10 0'.. 0 010 SC173-12-6. 0 .5 0 

0 7.9 0 1.8 2.2 4.5 -2.3 3 2.8 1 4 4-1 .
0 3 0 2 0 
0 0 0 6 0 8.5 34.8 0 1.5 3.5U A 2566 (175-9) 1 2 1 	 1.7 1.3 1 1.3 2.6 '4 -4-1- 1 1.5 1 95 

12 SC175-14 0 7 x 	 2 7 - 2.7 16 
2.5 - - - -' 3.6 0 0 - - 1.2 - 1 1.3 11 :2 

13 SC.237-14, - - -	 1 1 %1 1 2.3 2 1.5 4 29 2.5
0 - - 1.70 0 0 214 SC239-14 0 0 0 0 0 0 

1.3 1.8 1.3 1 1.3 '1 -4 4.3- ' 1 1.0 8.5 1.7 
15 SC 326-6 0 '0 4 02- 3, 0 0 0 0 1.8 2 2.0 

24 3.5 2.9 
0 0 0 0 - 1.2 2.5 1.2 1.5 1.5 1 2 2 

16 SC414-121 0 0 0 0 3 0 0 	 1 2 2 .3 3 2.1 - 93.5 
0 0 4.6 6.1 -7 2.8 3.3 1.2 1.2 

-17 SC423-14(2680) 0 0 0 0. 0 0 0.. 	 4.5 4.5- 1 1.5 1.0 30., 0.8 
0 0 0 2.9 0 0 1.0 1.2 1.3 1 1 -1 7.1 

18 SC 599-6-3(9247) 26 10 7 3.8 6.1 	 1 1 .1 40 4.5 1 2 1,0.'55 1.8. 
0 0 0 0 1.0 1.3 1.3 1

9 -5 10 26.7 35.6. 0 0 	 :2.9 100 19 SC.599-6-10(9188) 	 2.0 2 2.5 3.5
0 0 0 3 1.9 - - - 1.3 -1 1.2 :"1 

- .0 3 5 3.8.20 SC748-5-3 
3.5 4. 2 15 1.31 .4.0 4.5"4.7 21.2 4 2.3 2.3 5 1.7 3 1.3 

21 NSA440-12 10 16 6 6.4 U 12 4 0 1.3 2.3 2.0 1.6 20 - 2.0 3 3.5 -3.4 79 

22 (l17 z sc170-6). 0 0 0. 0",. 0 0 1.5 0 0 
3.0 1.0 4.0 5.0 1 2 ",1.0 45 

1.8 2.8 
23 (SC 599-6 S5C3346) - 17 14 22.5 11.7 

8.8 1.0 - - 38 98.5 0 0 2.7 2.2 0 
- -1.5 S 1.5 1.09.424 QL3eele.,- 0 0 	

"-- 1.6 2.1 37 39 - 31 95.5 
5.9 18.3 4.4 25 TA3 2567" .- - .- 8.3 8.5 

3.5 5.0 5.1 100 3.91.5 3.8 4.545 2.7 4.0 4.8
0 1 0 4.3 4 6 2 0 2.9 2.9 4.0 4.5

26 :Tz 378 2 4.0 2.0.. 2.0- 4.0 5.0 -3.6 -'95. 
27 5Ts39 -17 -8 S 0. 1.5" 0 5 2 

5 4.8 5 45 1.6 2.0 2.0' 4.0 4.9 4.7 '97.5 . 
8 	 8 9.2 7.7 5 5 5 5 4.5 4.7 

60 U1 2 3.5.5 51.8 36.7 5 5
28 Tz 7078 :* ' 17 4 10 5.5 13.3 	 1.7 1.0 3.7 ' 3.9 3.0 3.0 .3.2 :798.5 1.7 1 2.9
29 Tx 2536 10 53 10 16.8 5.7 5. 5 1 3.8 14.6 2.9 1 

5.0 5.0 3.7 3.0 4.0 3.0 -4.0- - 3.5 4.0 3.7 45 
60 - 13 3 5 4 8.6 - 30 Seet Sudan 33 -37 50 

sant. am. Ispetivet. GA; P.L. sbelss-'Purto Rco; 1kt. Hridlan. Miss. 	 
/unur-ery code:BRS. Ierclair head smut; 8DM.Berclair Downy mildew; INS,* Victoria head 

th plantshad th.,raelng indicated. 
k/Anl notes based n lmvNnote taking instructions except MWVincidence ryai.n S y Mpeas a dash-nuber for a fe lioes. I.e. 1 indicates that lass than 10i of 

dnt of the linsnot rated are susceptible to charcoal rot. 
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C-3. International'.Sorghum Anthracnose Virulence Nursery, S. B.. King,
 

and R. :io.A.Frederiksen-

An International Sorghum-Anthtacnose"'Virulence"Nursery (ISAVN) 

was initiated in 1975 to obtain information on the virulence of 

Colletotrichtin graminicola (Ce.) Wilsi on sorghum. To date, 

interest has-.been expressed. or growing thenursery at 19 locations, 

15 of which lie in the-western-hemisphere, 

As of February,15- results had been repurted from 9 locations, 

The data show evidenceand these data.:are summarized in Table 3.1. 

for physiologic specialization of C. graminicola on sorghum This 

is especially evident in reaction differences between Nigeria and 

locations in the western hemisphere, and i is evident to a lesser 

degree in a reaction difference between Venezuela and other loca

tions. In Nigeria, MN 960 and TAM 428 were highly susceptible but 

they showed little or no infection in the western hemisphere. In
 

addition, Martin, and PB 846, showed no infection in Nigeria, but 

they were highly susceptible at locations showing a high C. 

graminicola challenge in the western hemisphere. 

The results ,fromVenezuela give evidence for possible physio

logic specialization within the.western hemisphere.: The data indi

cate that the .variety Wiley was moderate to highly :susceptible in
 

Venezuela,. in-contrast to it being highly resistant in other areas 

awe are cooperating with Dr. S. B. King, Rer.arch Plant Pathologist,
 

,
USDA-ARS, Plant Sciene Lab i'i*ssissippiStat e MS 39762 who is 

responsible ,for-::6ducting these trials. 
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of t6e western hem sphere and Nigeria. The Venezuela test is the

only one reported to.,date 'from:South AmericalV-

It is intended that the ISAVN be continued. The objective, 

procedures, and.numbers of entries will remain the same as in 1976, 

although 5 new entries will, likely replace 5 of the entries used 

in 1975. 



Table 3..i 
 Reaction of entries in the International Sorghum Anthracnose Virulence Nursery to anthracnose and
 
red rot.'at 9 locations in 1975.
 

a/ ~S'talk/peduncle/head.Foliar symptomsa/ - st1 !sptum
 

0 

-0
 

a 4j -4 -Al~ 
J-. 0 w o ,d ai. .* i-I. t..w. o 

.. -H r-1 01 a 0r 
, 

. r- 0 
.. 

-12. CaU 0 - )0 0% -1) *0 - 00
M -40 CO -H.r .4 0Ui 0 a)S- (V H4 to - 00 -H* CO
01r40 041 WCO01N 0i- $4$ D~ao .rC:~ 14 $E ...bVriety or cc 

Designation Z P4 H 4 q 
ow owU.E-1 1. to Z-

Honey 1.7 1.0 
 4.0 5.0 2.0 2.0 
 5.0 3.0 3.0 
 1.0
Brandes 1.0 1.0 = 1.0
0. 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1 .
 Wiley 1.0 1.0 0 
 1.0 1.0 1.0 3.3 1.0 
 1.0 1.0 . 1.0
S960 1.0 1.0 1.0 1.0 1.0 
 1.0 4.0 
 :1
1.0 " 1.0 '-.0
Martin. 
 3.0 1.7 4 5.0 5.0 1.0 4.0 1.0 -5.0 .5,0 ,4.0
 
(Tx 398).


N 9040 1.0 1.0 2.0 1.3 
 1.0 3.0 2.0 1.7 1.3 
 t:1.73.0 2.0 3.0 2.5 1.0 3.0 
 1.0 "3.0' 3.0 2.0
233 /
PB 846 rNK 1.3 1.0 r.d 1. 1&5 1&2 1.0 4.0 1&5 l&3 1.3 1.0Ca.0
.Be846 3.0 1.0 
 5.0 4.9 1.0 4.0 1.0 5.0 U 4.3 4.0:
Wheatland 
 3.0 1.3 3.5 3.0 1.0 
 3.0 5.0 3.0 73.5 2.3
 
x Tx 2536 - "
 

Tx 2536 o 1.3 1.0 o 2.5 
 2.0 1.0 3.0 5.0 2.5 
 1.3 1.7
Combine 
 1.7 1.3 C 4.0 4.0 1.0 4.0 5.0 4.7 4.0 2.2
 
Sagrain


SC 5996(9247)1.0 1.0 1.0 1.0 1.0 1.3 2.0 1.0 :.1.0 .0
 
TAM 428 
 1.0 1.0 1.1H 1.0 1.0 
 2.0 5.0 1.0' 1.0:- ..0
 

1-5 severity scale: 1= no infection; 5 very severe symptoms.
 

b/Plants heterogeneous for reaction to anthracnose at 4 locations.
 



oiHead: Smut Nurseri
C-A. 


The, uniform Head Smut, Nursery.: (UHSN),; 

Because of the high degree'of physiological race specifi

city:of the head smut pathogen (Sphacelotheca reiliana),
 

standard differentials and key sources of resistance are grown 

annually in head smut problem areas. This group of 20 entries
 

(Table.4.1) provides us with data on frequence of races, new
 

races.anhd usefulness of the sources of resistance to an ever
 

shifting pathogen. In 1975, the UHSN was grown in 7 locations
 

in Texas and Kansas. The significant findings from these
 

nurseries are summarized in Table 4.2.
 

Locations where UHSN was grown in 1975
 

Beeville, Texas (artificially inoculated)
 

Berclair, Texas (head smut nursery)
 

Corpus Christi, Texas
 

Robstown, Texas (PAG)
 

Etter, Texas
 

Edmonson, Texas (McNair)
 

Hereford, Texas (Warner)
 

Plains,. Kansas (PAG) 

Plainview, .Texas(ACCO), and I(Asgrow).
 

:Victoria Texas
 

Race 4.nwas f6und: iii Plains', Kansas, as in,trace amounts
 

at ,'Berclair and Robstown, Texas. The sC170-14 entrysmutted
 



: 
*at Corpus Christi but not, at Victoria'. i nfortunAtd li, tie.smui 

incidence .was lower than anticipated at Victoria. A number.of 

susceptible lines. failed "to'smut. Ii 1976, '* ' haveilocated our 

race 4 screening on the Edwin Cook farm near Edna. Mr. Cook 

had a major' smut epidemic in 1975 in a commercial hybrid with 

excellent resistances to races 1 and 3. 

Entries were'artificially :inoculated with race 4 at Beeville.
 

Smut developed in most of the newer converted entries, such as in
 

all of the SC70-entries, and in.TAM 618.
 

http:number.of
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Table 4-1.J Uniform head smut nursery (UHSN), 1975'
 

Entry }Variety, kind 

en ihhtniS " no.' -,or.groupDesifti 

107 Early egari
1 SA 281 

2 P1 48770 197 White Kafir
 

3 B Tx 3197 .169 Combine Kafir-60
Sm. Res. Kafir4 B:TAM618 
Sudangrass
5 Lahoma Sudan 


349 Res. D.D.Y. Milo
6 Calif #38 

415 Combine 7078
7 Tx 7078 

10550 7078 deriv.
8 Tx 414 

(A Tx 3197 X Tx 414)
9 PS -6.26,-
12664 Zerazera
10 IS 12664C (SC 173) 


2403 Caudatum
11 	 IS 2403C (SC 103) 

Zerazera
12 	 SC 170-6-17 (Sel 4267) 12661 

12661 Zerazera
13 	 SC 170-14 

Zerazera
14 	 SC '170-6-8 (Sel 4252) 12661 

12666 Zerazera
15 	 IS 12666C (SC 175) 


TAM 428 (SC 110-9) 12610 Zerazera
16 

Y.E. Fet. deriv.
10542
3.7 	 Tx 2536 


835 Wheatland
18 	 B'Tx,399 

Commercial hybrid
19 	 NK 233 


10600 Redbine sel.
20 	 B.Tx 3048 




Table -,4.2. Average incidence of-head smut among entries of the uniform head smut nursery at 7 locations in 1975i.,4 

Berclair oruCrit Vcoia Plains * .Ks. Edmundson lobstown Beeville 
. _. -. . Z. Artificial -Natural 

Designation Variety of Kind smutted '-smutted smutted smutted smutted smutted:- 2 z 
- . --. :sm tted smutted 

::SA.281 EAa;-ly" egarn 0 0 0 0 - 0 
Pi48770 White:Kafir 0 0 0 0 0 0 0 0 

STx3197 Combine Kafir-60 4.0 5.7 5.6 6.0 5.0 3.0 90.0* 5.0 
-kd-

o 
618 
suda 

m.a fir 0
0 

0
0 

0
0 

2.0
0 

2.0
0 

1.0 
0 

040.0
0 

0
0 

Calif #2 - Res. D.D.Y. -klo 0 0 0.7 0 3.0 0 0 0 
Tx 7078 . Cmbine 7078 80 20.0 8.6 23.0 6.0- 11 . 0 0 20.0 
Tx 414 "7078 deriv. 42.9 20.0 2.0 11.0 3.0 7.0 40.0 26.0 
RS 626 .(AT 3197x Tx 414) 12.9 5.8 4.4 6.0 7.0 3.0 0 7.0 
IS 12664C- (SC 173) Zerazera 0 0 0 0 0 0 0 0 

IS 2403C (SC-103) Caudatum 0 5.6 0 0 0 0 10.0 0 
SC 170-6-17 (sel 4267) Zerazera 1.0 0 17.8 1.0 0 0 40.0- '0 
SC 170-14 Zeiazera 0 0.8 0 0 0 1.0 40.0 0 
SC 170-6-8 (ael 4252)
IS 12666C (SC 175) 

-zerazera 
Zerazera 

0 
17.3 

0 
1.2 

0.4 
0.5 

3.0 
3.0 

0 
0 

3.0 
1.0 

50.0 
.10.0 _ 

0 
2.0 

TAX 428 (SC1L10-9) 
Tx 2536 

Zerazera 0 
10.1 

0 
3.1 

0 
1.9 

0 
3.0 

0 
0 

0 
60 

0. 
50.0 

0 
8.0 

B Tx 399 Wheatland 11.0 2.2 0.2 0 .- 2 0 10.0 3.0 
UK 233 0 0 6.'4 15.0- 3;.0" 1 0 0 

STx 3048 Redbine sel. 2.0 0. 0 ... 0 . 0 1.0 0 -0 
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Old Line Head Smut Test
 

In 197,5,, ,90.old open!pedigree lvarieties which were resistant
 

to Race 3 in previousr years,werehgrownm at.Berclair -and NVictoria -in 

a replicated trialtto determine levels of resistance .to Race 4 

(Table 43). ; Low levels of,infection developed at,Victoria., but at 

Berclair excellent disease developed.: The tests will be regrown
 

in 1976.
 

In these tests 30 lines remained resistant to Race 4. Resis

tance was found basically in 5 groups of sorghum: Kafir (9),
 

Hegari (6), Feterita (4), Milo (4), Redbine (1), and miscellaneous
 

types (6). It is not possible to say that all items in any group
 

will remain resistant to Race 4 under a more severe environment.
 

The fact that Kafir, Milo and (Feterita - Hegari) are widely dif

ferent in origin suggests that there may be more than one source
 

of resistance operating among these materials.
 

Disease Reaction of A and B lines of Sorghum
 

Seventeen A and B pairs of Sorghum bicolor lines were grown at
 

Berclair and Victoria to test their reaction to downy mildew and head
 

smut (Table 4.4). Additional notes were taken on several other dis

eases at Victoria.
 

There appeared to be no difference in disease reaction between
 

A and B lines for any of the foliar diseases, i.e., bacterial stripe,
 

Cercospora leaf spot, zonate leaf spot, bacterial leaf spot or
 

Fusarium stalk rot. However, at Berclair, B Tx 3197 had significantly
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more head smut than A Tx 3197. The incidence was not as high at 

Vicor~~bt ~hee BTx 197 tad moreI than 'the "A-ln alo. 

Downy mildew was :greater, on A-,TX 407' than-on B T) 407 at Berclair. 

All o'ther tA--.andtB-lines did notdIifferi' incid4ence ofl head 'smut 

,although .there.-appeared to be a, slightly lower 'level. off "downy 

mildew, on; B-linesi than on A-lines, at-,'both locations. 
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Table 4;3 Old-line head smut test (race 4), Victoria and Berclair,Texas 
1975.
 

Incidence,of-head..smut 

Entryj - . Variety, type, or Berclair Victoria 
.. ........... , ... % Smut % Smut,o" : kind iStand Stand 


1; CI: 827 .Black Spanish. 170 1.2 210- 0 
2 Acme 105. 2.9 172.- 0
 

3 Rennell's #11. 55 1.8 110 0
 
4 Japanese Dwarf 175 0 225 0.4
 
5 CI9,46 Dwf White Durra 135 36.3 188 5.9
 

6 SA 1754 Dwf Bonar Durra 41 2.4 170 0
 

7 CI '182 Feterita 155 0 195 0
 

8 CI 693 RedFeterita 70 2.9 130 0
 

9 FC,6601 Spur Feterita 100 2.0 105 0
 
10 Tx .09 Combine Wh.Feterita 95 7.4 62 1.6
 

11 Tx 2532 Feterita deriv. 1 0 4 0
 
12 Tx2535 Feterita deriv. 5 20 1 0
 
13 Tx.2536 Feterita deriv. 33 33.3 7 0
 
14 PI 34911 Hegari 130 0 135 0
 
15 SA 79 Bonita 95 2.1 135 0
 

16 SA 391 Combine Bonita 150 .7 158 0
 
17 SA 392 Combine Hegare 125 0 165 0
 
18 Tx,404 Hegari deriv. 41 0 100 0
 

19 Tx,2526 Hegari deriv. 60 1.7 87 6.5
 
20 Tx-2529 Hegari deriv. 22 18.2 11 0
 

21 B Tx 378 Redlan 55 0 90 0
 
22 A Tx-378 Redlan 57 5.3 175 2.9
 

23 B Tx,385 Comb. Kafir-60 105 6.7 140 5.0
 
24 A Tx 385 Comb. Kafir-60 120 11.7 110 4.5
 
25 B Tx 3197 Comb. Kafir-60 100 10 167 9.0
 

26 A Tx 3197 Comb. Kafir-60 60 6.7 133 7.5
 
27 B TAM 618 SR C. Kaf. deriv. 55 0 132 0
 
28 

. 

A TAM 618 SR C. Kaf. deriv. 65 0 181 0 
29 B Tx'413 Dwf. Redlan 90 61.7 115 0 

30 A Tx.413 Dwf. Redlan 100 4.0 125 1.6 

31 B Tx 399 Wheatland 100 1.0 172 1.7
 
32 A Tx,399 Wheatland 100 2.0 -127 .8
 
33 B Tx 398 Martin 155 2.6 145 3.4
 
34 A Tx 398 Martin 100 6.0 .140 5.7
 

Red Kafir Meade 155 0 P170 0
35 FC,8987 


36 FC 13641 White Kafir 130 0 95 0
 
37 PI,48770 White Kafir 145 0 173 0
 
38 SA310 Highland Kafir 150 0 172 0
 
'Q SA-360 Imverial Kafir 175 1.1 125: 0
 



58
 

Tale 4. Continued

.
Incidence of head smut
 
-
Entry 	 Variety.ty.e. or. Berc.~~irVictoria'or 


no Designation kind Stand 
% Smut Stand,% Smut
 

41 Tx 8 Golden Kafir -130 6.9 125 0 

42 1 CI 171 Manchu Br Kao1'iang- --85 0 93 1.1 
43 P 38205 White Kaoliang ' 85 0 190 0 
44"- TS:23240 Wetland Dw Kaollang 100. 0 120 0 
45 CI 293 Shantung Br Kaoliang 70 5.7 135 3.0 

46 Calif. #38 Res. DDY Milo '68 0 95 0
 
47; CI 332 ' DY, ilo -50' 0 '53' 0
 

48-1 CI':352 Std Wh Milo' "65: 0 0
 
49. FC 8927 DIf'Wh-Kilo' ',-44' 0 

'105 

50 0
 

50 FC 8963 DDY Milo 	 50 2.0 14 0
 

51 FCI16208 Club 1-30 7.7 99: 1.0
 
.52 " FC "16219 Finney -40 2.5 "55 0
 
53 SA368 Texas Milo ;145: 0 '140 3.4
 
54 SA'7088 Chinch Bug Res Kilo "28 0 178 .6
 
55 TS 13352 DD h Kilo 40 0 36 2.8
 

56 Tx"414 Coibine 7078 SR: '40 45 67 10.4
 
57 Tx'7078 cmbine 7078 ''i" 75 46.6 125 4.8
 
58 - Tx":7000 Caprock 105 0 .100 0
 
59 SA 394 6Cmbine Shallu' 135 20 197 12.7
 
60 Tx 410 Golden Shallu 95 2.1 202 1.5
 

61 ' FC 46605 Honey 115 0 270 0 
62 ' FC"-912 Atias :180 3.9 '170 0 
63' ' FCl:16184 Collier 150 .7 '"180 1.1 
64:' Ri6 - ' 180 .6 ''270 1.9 
65 Sumac.6550 170 27.1 192 14.6 
66 Common Sudan 85 1.2 '165 0. 

•67 	 Laoma.Sudan' -160 0 " 300 0 
68 Greenleaf Sudan 225 3.6 300 3.0 
69 Pipfer Sudan ' 140 15 .165 1.8 
70 Sweet Sudan 	 125 7.2 300 1.0
 

,71 B Tx 387 R dbine-66 1i05 1.0 115 0
 
72 DA 3494 Day x Atlas 130 .8 177 0
 
73 FC--:8989 Desert Bishop 44 0 52 0
 
74 ':'FC-;8990 Algeria "- ' '80 0 ''67'' 0
 
75 -1(S3 137 0 160 0
 

76 RoKY-10 40' 0 97 0 . 
77 Tx' 7005 Plainsman "145 2.8 1140.. 0 
78 '. Tx.7078 Combine 7078 ' 92 53.2 120,".. 28.3,' 
79, 
80 

SA.218 
Tx 414, 

Ely iegari
Combie !7078 der. 

-135 
95 

. 
35.7 

.. 30 
143 

0 
,32.9 

.'Continued 
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Table 4.3 Continued
 

Incidence of head smut
 

Variety, type, or Berclair Victoria

Entry 


;%'Smut Stand % Smut
 
no. Designation , kind, Stand 


80 0 141 0

81 FC 6601 Spur Feterita 


65 0 130 5.4
 
A Tx 3048 Redbine,sel.
82 
 0100 0 101

83 B Tx 3048- Redbine sel. 
55 3.6 85 9.4
 

84 Sc 170'6-17(4267) Zerazera 0
55 0 111 

85 B 3047 Redbine sel. 


95 12.6 88 3.4
 
B 3029 Redbine sel.
86 


65 3.1 68 0
 
87 B 3035 Redbine sel. 


39 5.1 110 4.5
 
88 B 3053 Redbine sel. 


0 128 0
 
89 B Tx -608 Combine Kafir 120 


1.1 140 0
 
90 B Tx 407 Combine Kafir 95 




Table 4.4 Couparisonof Aand B lines of sorghum for reaction to several common diseases. 

Entry 
no. Designation Source 

" 

Stand 

ercIr 

Downy 
mildew 

.... 

Head 
smut Stand 

. --

Downy 
mildew 

Victoria 
Bac-

.Head' teial 
smut stripe 

Cerec 
spora 

oae 
Z-le-f 

spot-

. 

Sta1A 
rot 

Bacterial 
leaf spot 

-

1 
2 
3 
4 
5 

A Tx 378 Redlan 
B Tx 378 Redlan 
A Tx 3197 Combine Kafir-60 
B~Tx 3197 Combine Kafir-60 
A TAM 618 SR-Combine Kafir-60 

74 Material 189 
100 
166 
267 
204 

4 
8 
5 
3 

19 

6 
1 
9 

22 
0 

125 
65 
65 

150 
130 

2 
1 
2 
3 
6 

5 
0 
2 
5 
0 

. 

1 
1 

:1 
1 
1 

1 
1.5 
1.5 
1.25 
1 

2 
2.5: 
2 
1.75 
2.25,'. 

1 
1 
1 
1 
1: 

1 
1 
1 
2 
3 

6 
7 
8 
9 

10 

B TAM 618 SR-Combine Kafir-60 
A Tx 399 Wheatland 
B Tx 399 Wheatland 
A SC0151-6 (Durra) 74CS 1329-1 
B SCO151-6 (Durra) 74CS 1329-1 

74 CS Nursery 

182 
165 
238 
252 
177 

18 
6 
9 

24 
3 

0 
9 
6 
4 
2 

95 
135 
125 
180 
200 

1 
12 

1 
32 
41 

1 
0 
4 
31 
34 

1 
1.5 
1 
1 
1 

1.75 
'1.5 

2 
2.5 
3 

3;i. 
31 
31 
3.5 
4 

1 
2 
2.5. 
1 
1 

1 
3 
3.0 
1 
1 

U 
12 
13 
14 
15 

A SC0430-6 
B SCO430-6 
k SCO128-3 

SC0128-3 
A SC0027-6 

74CS 1371-2t 
74CS 1371-9 
74CS 1452 Ik 
74CS14520 
74CS 1654 

17 
124 
182 
243 
170 

3 
2 
4 
3 
0 

0 
0 
3 

15 
0 

65 
85 

130 
195 
130 

0. 
0 
0 
0: 
0 

0 
.0 

4 
'6 
0 

1 
1 
1 -
'1 
2.5 , 

1.5 
15, 
1.5 
1.:75 
2.75 

-
. 

2.25, 
:2 
2.5 
3 
3 

1 " 
2: 
2.5 
1 
1 

2 
1 
2 
4.0 
2. 

16 
17 
18 
19 
20 

BSC0027-6 74CS 1654 
A (B3197 x SC0170) 74CS-4366-1 
B (B3197x SC0170) 74CS 4366-1 
A (B3197 x SC0170) 74CS 4379-2 
B (B3197x SC0170) 74CS 4379-2 

169 
157 
195 
186 
192 

1 
1 
1 
1 
0 

0 
0 
0 
0 
0 

115 
Ui8 
135 
150 
150 

0 
.0 
0 
0 
0 

0 

-3 
0 
0 

-
3.5 
1 
1 
1 
1 

2 " 
:-5 

2 
12.5 
.2 

.5 
. 2, 
2' 
2. 
2 

1 
1-
1 
1 
1 

3.0 
1. 
1 
1 
1 

21 
22 
23 
24-
25 

A (B3197 x SCO17O)- 74CS 4462-1 
B (B3197 x SC0170) 74CS 4462-1 
A (B378 x SCO110-6) 74CS 4496-2 
B (B378 x SC0110-6) 74CS 4496-2 
A(B617.2 SCO170-9) 74CS 4580-1 

139. 
165 
187 
236 
239 

1 
3 

10 
6 
0 

0 
1 

30 
30 
0 

135 
165 
140 
145 
155 

0 
0 
1 
1 
0 

0 
1 

12 
16 

0 

1.5 
1 
1 
2 
1 

-2 25.. 
-2.5 
.1.5 
'1.5 

1 

2, 
2 
2. 
2 
2 

1 
2 
1 
i 

1 
1 
2 
2
2.5 

'Continued 



Table 4.4 Continued-, 

Entry 
no. Designation Source Stand 

Bere___________ 

Downy' Head 
mildew smut Stand 

'Donmy 
mildew 

-

Head 
smut 

Bac-
terial 
stripe 

.-Cerco-
-spora. 

Zonate-, 
leaf i, 
spot -

a 
Stalk 
rot 

b/
Bacteril : - , 

leafapot6 

26 
27 
28 
29 
30 

B (1617 xKSC0170-9)774CS 4580-1 
A (B617 x SC0170-9) 74CS 5554-1 
B (1617 x SCO170-9) -74CS 555401 
Ak€T 3048BRedbine Sel. 
B Tz 3048Redbne Sel. 

70L135 
70L 136 

191 
171 
130 
167 
202 

0 
0 
1 

18 
16 

0 
0 
0 
0 
1 

135 
155 

70 
.85 

65 

0 
0 
0 

10 
7 

1 
70 
.0 
0 
0 

1
1 
1 
1-
1 

1
2 
1.5 
2 
2 

2 
_2 

,1.75 
-3.5 
3 

1
1 
1 
2 
2 

2
2 
2.5 
2 
2.5, 

31 
32 
33 
34 
35 
36 

A T L 398 Martin 
B Tx398 Martin 
SC 170-6-1-7 (4267) 
TAM 428 
A 407 C.K. -
B 407 C.K.' 

FS 74 
FS 74 
74PR1793,4.5 
PS 74 
70L 55 
70L 56 

202 
142 

bk 157 
167 
213 
256 

17 
16 

0 
1 

30 
4 

10 
4 
6 
0 
4 
3 

140 
no 
95 

140 
23 
80 

11 
2 
0 
0 
2 
2 

25 
4 

11 
0 
0 
0 

1 
1 
1. 
1.25 
1 
1 

1 
1 
1 
2 
2 
2 

"2.5 " 
'2.25-: 
1.5 
1.5 

;2
"1.5.-

2 
3 
1 
1 

1 
1 

- 2 
3' 
1 
1 

1
2 

A/Fsarium stalk rot. 

b/Bacterial leaf spot, 'Pseudomonas syringae. 
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Other Head Smu, Evaluations
 

F testing 

We compared afew ex-erimentali: F hybrids developed. from headf~"ollowing,,artfia 

fol........to head4 smut ati.fi ial'smut resistant males for reaction 

inoculation. Artificial inoculation of sorghum with head smut has 

not been'as useful as the development of naturally infested fields 

for screening of sorghum lines; however, if the proper resistance 

and virulence genes are introduced at the precise stage of growth, 

Hybrids with resisartificial inoculation is a useful technique. 


tance from Calif. #38 are relatively resistant to natural infection
 

but become severely diseased when inoculated. Virulent race 4
 

inoculum would have infected the SC170-6 hybrids (note race 
4 inocu

lation in URSN at Beeville, Table 4.5.) but did not in this 
test.
 

It is quite evident that an improved inoculation method accurately
 

reflecting host resistance would complement the field testing 
program
 

Many of the 1974 ADN entries, resistant to head smut, were eval

uated as resistant male parents in experimental hybrids. Most
 

hybrids were made with the common sterile A Tx 378. Inheritance of
 

smut reaction from seven smut resistant 1974 ADN entries was incom

plete (Table 4.6.) whereas for 17 the resistance was completely
 

dominant.
 

Unfortunately, a number of these smut resistant male entries
 

with dominant resistance devel oped a low incidence 6f smut 
at
 

that resistance
Victoria and at other locations. -hese dat. su 

in the SC170 sels which smut ;it Victoria and ils6whier6 at low lv Is 

are'highly race specific. 
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Tabe4.5" Reactiono selected hy br ids to head smut followiing artificial
 
inoculation at Beeville, Texas.
 

Avera e in~cidence of head smut"" Anticipated Reaction 

Natural () Artificial (M)A / Natural Inoculated 

A 3197 x PI 48770 1 2 R R 
A 618 x PI 48770 1 0 R R 

B 3197'x Calif #38 4 80 R R 
A 618 x Calif #38 0 60 R R 

A 618 x B 3197 0 55 R S 
A 3197 x B 618 3 55 MS S 

A 3197 x Tx 7078 10 80 S S 
A 618 x Tx 7078 5 30 R S 

A 3197 x Tx 414 76 30 S S 
A 618 x Tx 414 2 20 R S 

A 3197 x 175-14 10 55, MS S 
A618 x 175-14 3 20 R S 

B 3197x 170-6-17 0 0 R R 
A 618 X 170-6-17 0 0 R R 

3197 x B 399 8 30 S S 
618 x B 399 4 20 S S 

A 3197 x NSA 818 5 15 R ? 
A 618 x NSA 818 0 20 R ? 

a/ Both races 3 and 4 were attempted but only race 3 was virulent.
 

Data represent averages from about 20 inoculated plants and 110 plants grown
 

in 3 rows, left uninoculated. Inoculation was by hypodermic method using
 

inoculation from mixed whole teliospore colonies;.
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Table 4.6. Reaction of F1 hybrids fromsmut resistant97,4ADN entries
 

at Berclair, 1975.
 

'74-ADN' 
no,.,,,,,,, 

-:,Malesproducing 
suscepible hybrid

Smut 
s"........

74.ADN. 
.. n.o.. 

Males producing 
resistant hybrids 

Smut 
% 

1 113-* ,:.',!.,L-SC103-l2 - 6 14 SC170-6:-8-3(4244) 0 

13 SC120"14 10 17 SC170-12 0 

25 SC334-9 6 18 SC170-14 0 

31 SC414-12 10 19 SC173-12 0 

36 SC574-6 9 25 SC324-12 0 

52 SC935-6 5 26 SC325-12 '0 

59 (SC120x Tx7000) 13 28 SC330-9 0 

33 SC420-12 0
 

34 SC423-14 0
 

37 SC599-6-3(9054) 0
 

45 SC680-3 0
 

46 SC748-5 0
 

47 SC167-14 0
 

53 (BTx3l97xSC170)(1750) 0
 

54 (BTx3197xSC170)(1753) 0
 

58 (BTx3l97xSC170)(FRM) 0
 

57 (SC59'9xSC 34).(i880) 0 

dincidence of aBircla'r 1975.smut 'at head smut nursery 
Most -entries were evaluated on A Tx 398. 
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•Effect of head smut on yield of grain sorghum
 

ofhybrid grain sorghum plants were inoculated at-various
Popuaons 	f 

frequences 	at Victoria".and College station, Texas. The experiments were 

designed to establish various levels-of head smut in a constant plant density. 

The plant densities ,were .established at about I50,000 plants per ,hectare. In 

all three tests, the effect ofincidence of smut on grain yield was linear and 

significantly negatively correlative with yield (Table 4.7,i Fig. 4.1,4.2,4.3.) 

From a combined analysis from al- three tests-it is estimated that an 

increase of I percent head smut.decreases yield by 44.5 t 2.7 kilograms per 

hectare. These effects oi yield are much more striking than,those caused by 

downy mildew. 

Table 4.7 	 Relations between incidence of head smut and grain sorghum,yields
 

at Victoria and College Station, Texas, 1975.
 

,College Station
Victoria 	 :, CPllege Station 

Early planting 	 Late planting 

Ave. inc. -Yield Ave., inc. 'Yield Ave. inc. Yield
 

of smut kg/ha of smut kg/ha of smut kg/ha
 

34.5 2470
66.7 1259 25.8 4176 

37,1 3937 29.8 3815 31.3 2294 

26.3 3102. 12.7 4338 159 3327
 

0.7 	 4648 0*...... 4838 ,0 -31 



5000. 

4,000
 

3 000., 
S -2'97*1~ 	
-

m 

1,000 

'C" 

10 20 30 40 50 

percent smut
 

Figure 4I.	Effect of,,head smut oni ield of :,grain sorghum, College,' Statio n; 
early planting,.1975. 
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5,000 

4,000 

.3,000 

9

r'..2,000 

1,000 Sm = 4.168 

r = -0.713 

10 20 30 40 50 

;percent smut 

Figure 4.2 Effec q'f h*ead- smut on
l ate plranting, 1975. 

yeld' bfi graini'Sorghum, College' Station;
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4,00 

.3-
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r= -0.895 
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Figure. E e ,f h d 
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.,.97j 
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C-5. Leaf blight
 
Greenhouse grown plants at 6 sRoant growth ITable 5. ) 

were alitif ic i*ally ,inoctilatediwith. Exerohilum .turcicum... Best.differentia

tion among._.tines. for reaction,.occurred, at,,the seedling stages prior to 

growing point differentiation. By the time plants reachedh.theboot .stage, 

(stage 5)., the probability of disease deVelopment-,was slight. 

Most,conidia used to inoculate sorghum plants, fail to develop; 

infection. When used on young seedlings,,,they induce a characteristic 

fleck reaction. Rates of.,flecking decrease as plants mature, as does 

their susceptibility to disease development. The ability to induce the 

fleck response was not correlated with resistance in the seedling stage 

but was- somewhat' associated with resistance at the time of floral dif

ferentiation. (Table 5.2 ). 

To revaluate the influence of potential pathotoxins from .,turcicum, 

potometers were developed to measure rate of transpiration from sorghum 

leaves treated with toxin and controls. A significant relationship 

between transpiration and resistance to E. turcicum was noted (Table 

5.3 ). These data suggest that a host specific pathotoxin is in
 

part responsible for some of the damage daused by K. turcicum infection.
 



Tdble.:'5.1, Ikaf -6'liglit hftdifffa'~ri'intia's" ate sixi
 .days after inoculation. a
-maturitystages14 

disease,reactionsb for maturity stages: 

Hosi6t~dieire'iial" 1 3 4 5 6' 

MR'TAM2572 MRc R R R R 

MS:
TAM2566 MS R R R- R' 

Tw397 S MS, R R R R R 
Tx7078 : "'S:' S S KS' MS d 

IS2403C ss : S s R R 

Plant maturity stages used as. defined by Vanderlip.
1:, collar of 3rd leaf.visible. .- 2:, ,collar of 5th-leaf jvisible. 
3: growieng' point differentiation. 4: final leaf visable in
 
whorl. 5: boot. 6: half bloom.
 

b
,Qualitative.disease reactions represent means, for: three, replications 
of-"two to four plants for each maturity stage; each replication was 
inoculated and,,incubated separately at 22C for 48.,hours. R=resistant; 
MR=moderately resistant; MS=moderately susceptible; S=susceptible. 

c 
Only on lesion dserved on one of eight plants.
 

d sp ".
 
Msing sample is indicated b""
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Table 5 .2 Frequenc'yof,hypersensitive 'fleckingwith-Exserohilum.
 

turcicum ,appressoria On hdst differentials at six maturitages
 
tI stg
72 hours .after.inoculation a 


" % appressoria surrounded by flecks . 
for 'maturity-stages: -' 

Host differential 1 2.; .3 4 5 6'
 

-
TAM2572 100 50, 50 50 50 0


TAM2566 100 25 25 33 0 0
 

Tx3l97 100 40 0 10 -C 0
 

Tx7078 90 50 10 0 0
 

IS2403C 100 50 0 0 0
 

2

aFlecks associated with 20 appressoria on 2 cm leaf tissue were
 

counted from a plant of each of the maturity stages defined by Vanuer-ip
 

(note table).
 

bNo spores ere found to adhere to leaf surfaces in Stage 6.
 

c

Missing sample indicated by "" 



Tabl i 5.3 Comparative reactions of five differential cultivars to Exserohilum turcicum in
 
field and .biioratoi-7ytests.
 

Field react. (adult plants) Greenhouse Toxin responseC
 
Naturally Conidialb '
reactions , - -Ho s t d i f f e r ent i a l oc c u r r ng in e t o . ." -

He injection (seedlings), Toxin. Contro 

TAM2572 1.0 Resistant 'Resistant1 -02Resis
ant-


TAM2566 1.2 Mod. susceptible- Intermediate 179 

Tx3197- r '
1.5 Susceptible nter'mdite 3 0
 

D7078 - 2.3 Susceptible Susceptible 146 

S2403C 2.2 Susceptible Susceptibie •44
 

Reactionoat Tampico, .Tex., recorded 3/7/75, was rated on a I to 51scale of.increasing
 

,disease-severity.(average of all replications).
 

'Reaction at College Station, Tx., was recorded 6/7/74.
 

c
CRatio of mean volume (toxin): volume (control) transpired in 3U minutes. Means not followed

by the same letter within a column differ significantly, P=0.05, as determined by Duncans .
 
multiple range test.
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Inheritance -of Resistance to Exerohilum-turcicum 

F2 plantsofE. turcicum resistant SC326-6 x TxO78 and SC103-12 were
 

grown in the Berclair downy'mildew nursery. Plants in parental and F rows
2,
 

were inoculated on May19 and May 25 or approximately 2 weeks too late.
 

Nevertheless, nearly adequate levels of infection developed in the SC326-6
 

x SC103-12 crosses.
 

Plants with Lesions Plants without Lesions
 

SC103-12 52 17 69
 

SC326-6 0 43 43
 

SC326-6 x SC103-12 145 296 441
 

Evidence by Tuleen suggested that 2 major genes may be conditioning
 

resistance to leaf blight. These data also suggest that 2 complementary
 

genes are necessary for resistance in the field.
 

Assuming,75% resolution of susceptible plants, this adjusts our popu

lation.as follows:
 

Actual Observed Adjusted Expected (9:7 ratio)
 

Susceptibl 145 248 248.1
 

Resistant:: 296 193 193.9
 

Thesedata fit, essentially a perfect 9:7 ratio. We'plan to repeat these
 

inoculationsin 976
 

http:lation.as
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C-6. Chemical Control 

' Chemical Control - Sorghum' Downy Mildew 

The use Of chemicals.,to''cmtrol "lantE .diseases is-onedo tne oldest 

plant diseases have-been controlled-control methods-used •by man.-.While,many 


by this methodi some have not.- Recentlyi, reportS, have indicatedxhat,
 

selected :chemicals could control sorghumi downy. imildew but they: tend to be
 

Since.the ideal chemicals for,controlling
phytotoxic to .sorghum plants. 


downy mildew have not been'found, continued testing is required. The
 

following tests were conducted to determine if KN3 NaN3 and Pyroxychlor
 

were effective in controlling dowlmy mildew of sorghum.
 

Materials and Methods
 

Tests using KN3 and NaN
3 73 

Downy mildew infested soil was collected from the Perry Foundation
 

Farm west of-Robstown; 'Eight percent granular formulation of KN3 and NaN 3 

were incorporated with this soil at 2, 5 and.10 ppm., Soil,untreated with 

any fungicides served as the control. Treated and untreated soiI was placed 

in nonperforated stainless steel ,trays at 26 C in.a controlled ,temperature 

water tank. Approximately 30 seeds of the sorghum variety..Tx2536 were-sown
 

in each tray. All treatments were replicated twice. The incidence .of downy
 

mildew for each treatment was determined 17 days after seeding.
 

Test the effect.-of.Pyroxychlor
 

These trials were: also conducted: in stainless steel.trays in a
 

controlled temperature.iwater tank in.the greenhouse. Sorghum downy mildew:
 
infested soil collected fromeTnan sered as the source of inoculum. Thirty
 

sorghum seeds of the variety.Tx412were usedwith,threef'replication'. :Three.'
 
-
methods of applying Pyroxychlor were used: foliar application' H#ed- treat-°.


ment and,soil incorporation. In foliar application!,,thirty untreated,-seeds
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Th' plants were-first at emergence and at
were 'sow.n 'each'fray. 'sprayed' 


three 5-'da 'intrvals'with Pyroxychor' solutiii' at 0.1, '0 .andi00bpm. In 

'in
the seed treatment, seeds"weeput plastic bags with Pyroxychior at rates
 

0.25.0'.5"and 1 gm per kg of seed'. 'A small amount of water'was' added and 

shaken'to coat each seed'with the fungicide. The next day after the seeds 

were dry, they were sown. In soil incorporation, Pyroxychi6r was suspended
 

in 250 ml sterile distilled water and poured over the surface of the soil.
 

The proportion of Pyroxychlor to soil were 0.0005, 0.0025, and 0.005 gm per
 

kg of soil. The control was untreated soil. The incidence of sorghum downy
 

mildew was observed 17 days after seedling.
 

Results and Discussion
 

Effect of KN3 and NaN3
 

At all three rates, both KN3 and NaN3 significantly reduced the incidence
 

of downy mildew (Table6.1). The application of KN3 at a rate of 5 ppm completely
 

controlled infection. The higher rate, 10 ppm, of both products resulted in
 

none percentage of downy mildew. At this rate, however, KN caused a marked
 

reduction in stand and plant growth. These results were similar to those
 

of Matocha, et al.. They successfully used KN to control sorghum downy
3 

mildew, and they reported that the incorporation of KN3 in oospore infested 

soil significantly reduced the disease incidence in both greenhouse and field 

trials. 

Effect of Pyroxychlor 

Foliar application of 2-chloro-6-methoxy,4-4(trichloromethyl) was ineffec

tive in controlling downy mildew,at rates of 0.,1 I0. and 100 ppm (Table 6.2). 

Seed treatment at.rate of 1 gm per kg of seed completely controlled downy 

mildew .(Table 6.2). The incidence of sorghum downy mildew was gradually
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decreased at rates lower than 1 gmper'kg of seed. Soil incorporation rates
 

es ower1 tla anv4~~A.,4Ar,

as low as 0.0005 gmper kg~o f soil also.cotrolld downy mdew (Table 6,.2) 

and,there was no indication of reduced seed gerination ad phytotoxicity to, 
and't a sedariato n 

sedlings..Sincs were obtained in :he reenhouse, the question 
s . these res -

of whether or not the promising fungicide Pyroxychlor will 
be effective in the
 

Additional trials using Pyroxychlor were
field trials awaits further study. 


conducted in the field.
 

Table 6-1. The effect of potassium azide (KN3) and sodium azide
 

(NaN3 ) on-sorghum.downy mildew incidence in the grain
 

sorghum variety Tx2536.
 

'
 Treatment , Stand - Percent downy mildew-

aKN 2 ppm 23 8.7 

a
"5 ppm .23 

'I0 ppm 14 0 a 

Ia 
NaN3 2 ppm 25 5.8 

a
5 ppm 22 4.6 

l0 ppm 20 0 a 

.Control 22 25 9b
 

,-$/Nens s.gnificat different t'the'5% rlevel, the' least 

.,significant difference.+ 
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Table 6.2.elative control of sorghumdowny midew-in graii sorghum
 

,variety Tk412 'by 'foliar 'appifcAtions (4 h *Pyroxychior.',' 

Treatment 	 Stand= Percent downy mildew

0.1 ppm 22 22.9
 

10 ppm 21 32.8
 

100 	 ppm" 21 35.8
 

Control 
 22 	 33.5
 

By 	seed treatment with Pyroxychlor.
 

0.25 25 	 19.9a
 

0.5 20 	 6.8b
 

1.0 21 0b
 

Control 22 33 .5a
 

By Pyroxychlor when incorporated in oospore infested soil
 

in the greenhouse.
 

0.005 21 	 0 a
 

0.0025 22 	 0 a
 

0.0005 21 	 0 a
 

.
Control 22 	 33 5b
 

1/ 	Means of three replications. Means not followed by the same letter
 

differ significantly at the 5% level of probability, the least significant
 

difference.
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kg/ha.incorporated,in the ,bed wit aechnical'tiller Cand seeded;'directly.
 

Neither-treatment significantly"reduced downy mIdew (Tables 6.3 & 6.4).
 

Table '6.3. 	Effect of,selected seed treatment fungicide on incidence of
 

downy mildew in the grain sorghum cultivar Dorado M at Berclair
 

Texas, 1975.
 

Chemical. 
 Rate 	 Systemic 4owny
 

g/kg, mildewI
 

M 4116 (Pyroxychlor formulation) .25 11.4
 

M 4116 .5 
 21.4
 

Control 
 28.2
 

Captan (75W) 17.3
 

UNI 1130 (Vitavax formulation) .25 15.5
 

UNI 1130 .5 
 18.2
 

1/ Difference between treatments are not statistically different.
 

Table 6.4. 	 Effect of incorporated fungicides on stand and incidence of
 

downy mildew in grain sorghum cultivar, Dorado M.
 

Chemical .Rate Stand-/ Systemic downy
 
kg/ha, a. mildew
 

M 4 Ji 	 2 41.8a 4.5
 

KN3 2 8.8b 5.5
 

Control 0 21.8c 9.5
 

i/'.Difference between treatment means are significant at the 1% level,.
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Chemical Control - Head:smut 

Selected. seed'treatment fungicides were tested for control bf'head 

smut' t zBdrclai. None- siificantly%,reduced. the' inicidence, of'hbead' mut 

(Table: 6,5)' 

able, .6,5 . Seed." treatments-for control of 'head smut in grain !soirgh 

Fungicide 	 Rate Stand % Smut
 

Kocide 	 .25 56.0 1605
 

.375 43.8 21.3
 

Vitavax 200 1.0 43.3 18.8 

,2.0 50.3 17.7 

UNI 1130 ..125 48.3 21i5 

.25 51.8 19.4 

11.0. 46.3 21.'3 

Nontreated Control - 39.8 22.3 

Captan 50 W,'. .25,, 45.0- 16.6 

a= Data• represent-an-,,average from 4 replications of 100,treated seed per plot.
 

Difference among treatments are not,statistidally different.
 



Chemical Control - Zonate Leafspot and Seed Mold 

Two chemicals were tested for the control of seedmold and,: zonate;L,,
 

leafspot (Gleocercospora sorghi) during the.19" growingseason~at,.Robstown,
 

Texas., Chemicals were applied with a Solo-Pac sprayer when the plants were.,;; 

') lowering and b) soft dough stages of growth. 

Treatments were evaluated on 5 hybrid sorghum cultivars replicated 3 

Zonate leafspot and seed mold were rated at crop maturity using atimes, 


1 tO 5 scales with no diseaseto.5, complete defoliation or mold coverage
 

Benlate 50W controlled zonate leafspot withasingleapplication
of seed, 


whereas 2 applications of Benlate 50W and.Dithane M-45,reduced.-seed mold
 

ightly (significant at the 10% level).
 

Y)ields :inthese trials were not affected by treatment nor was there
 

evideiceof donri of rust (Puccinia purpurea)and gray leafspot (Cercospora 

Zonate Seed
 

feateAe and rate ai, Time of application Leafspot mold
 

erhectare
 

'eIii d 56W i kg Flowering 1.0 2.0 

Bdniade 56W i kg Vlowering and soft dough 1.0 1.8 

4IhAie *;-45 0OW 2,kg Plowering 2.6 2.2 

DItiie M1-45 80W 2 kg Fioweting and soft dough 2.2 1.9 

Con~6i 2.4
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. old)'C-7.* Grain'Weatherlg. (S e 'ed

Based primarily on -1974 Lubbock grain weathering notes, a 

25-entry replicated'test containing lines with the, least.weatb.ring 

was assembled for 1975 (Table 7.1.).. Nine tests were planted at 

seven locations in Texas during 1975. Moderate weathering 

occurred at Corpus Christi, with severe weathering at College 

Station. Little weathering occurred on the High Plains at
 

Lubbock and Halfway, as rainfall was very low.
 

Data in 1975 indicates that the 1974 ratings were very
 
. '-4 .,
"1+ 4+• .
 

reliable, and that ratings under conditions of severe weathering
 

are a reliable indicator of resistance to seed mold (Table 7.2.).
 

The College Station, September ratings should be the best ratings
 

since they had an extensive period of rain following maturity
 

with very severe weathering. Several entries, ,howeer,had good
 

ratings,of less than 2,whereas the standard checks ranged from
 

2.45 to 5. The most promising lines based on overall ratings,
 

appear to be SC 748-5, SC 279-14, SC 566-14, and the red-seeded
 

kafir line 74PR 759. Other promising entries are SC 97-14,
 

SC 546-14, SC 283-14, and SC 269-14. The brown seeded line
 

SC 103-12 had a low rating, as well as the weathering resistant
 

commercial hybrid, NK 233.
 

Since •seed color and the presence of an undercoat influenced
 

weathering, these,characteristics are given in Table 7.3.
 

A detailed':study of grain quality as related to weathering
 

:
resistince is _underway by graduate student, James Glueck, under'
 



the .direction of Dr. L. W. nep lmnary, 

Itestermeight a ermination are ' 
 presented in Table 7.4. They 

Scorrespond rather well with the weathering ratings, with a few
 

exceptions. Additional studies on seed density, hardness,
 

pericarp anatomy, and lechate analysis are planned.
 

arge nmber of fertiiellOntJ were selected for
 

in several random mated populations at 
:'weaherin' :'stac n wrea d:"- Beil:'olg 

Lubb'oc in 1974. These Si s were grown at Beeville, College 

Station, and Lubbock n 1975. Several appeared to possess 

good weathering resistance. Selections were made at each
 

location afid will*be consolidated into one nursery and again
 

planted at the three locations in1976. 

In the All Disease Nursery at College Station and Corpus
 

Christi'; 'agood set of grain weathering 'resistance notes were
 
obtained (Table 1.6). The results obtained for weathering in 

the ADN agreed with data observed for identical entries in 

the kG rTt 
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Table 7. 1. Grain weathering test (WT), 1975 

Entry _arey kind, 
no. Designation IS no. group or pedigree 

1 SC' 748-4: 3552' Cau-Guin 
.2 TAM 428- 12610 Zerazera
 

3 SC 111-9 12611 Zerazera
 
4 SC 112-14 (nouc). 12612 Zerazera
 
5 SC 170-6-8 (4252) 12661 Zerazera
 

6 SC 170-6-17 (4267) 12661 Zerazera
 
7 SC 97-14 (IS 12602C) 12602 Conspicuum
8 SC 566-14 7254 Caudatum 

9 SC.279-14 74i9' Consp'icuum
 
10 SC'546-14 (IS7550) 7550 Conspicuum
 

11 sc 599-6-3 (9054) - Rio derivative 
12. SC 283-14 (IS7173C) 7173 Conspicuum
 
13 SC 269-14 (IS7267) 7267 Conspicuum
 
14, Sc 414-12E 2508 Cau-Kafir
 
15, SC. 103-12 2403 Caudatum
 

16 NK 233 :" 
1T B,Tx 3197 169 C. Kafir-60
 
18 Tx' 2536 10542 Y.E. Fet. deriv.
 
19 B ',Tx 378.. 413 Redlan
 
20 B Tx 398 412 Martin
 

21 74PR 759 - Kafir (tan, red seed) 
22 .(SC108-6 X Tx7078)-8(74CS1893) - (SC108 X Tx7078) 
231: (Tx414 X:SC108-6)-4(74B1298) - (Tx 414 X SC108) 
24- Tx414 X SC170-6)-25(74CS2325) - (Tx 414 X SC170)
 
251, .'(Tx7000 X SC170-6)-22(74CS2598) - (Tx 7000 X SC170)
 



Table7.2. Grain weathering ratings on the Grain Weathering Test (GWT), 1975. 

Days to 50% bloom Grain eatherinaRatins nory --D I Corpus College cristi , College Station VEalf- Lubbock 4 Avg.:alNo. Desig on Christi Station Lubbock J.G. F.RM. .: J.G. F.R.M. :.G.C.F.R. way F-lOS Date -- rating. 

8/15 8/12 9/12' 9/9."
 
1 SC748-5 69.0 73.5 67.0 225 225 1.50 1.75" 1.55 2.15 1.50 1.40 '.45 1.76
 

2 TA.28 . 76.0 77.0 .67.5 4.00 2.45 1.80 11.70 3.80 2.20 2.1.5 2.00 2.10 2.47
3 SCl19 64.0 72.0 62.0 "2.75,--170 1.85 2.30 2.95 2.35 2.45 1.90 2.00 2.25
4 SC112-14 (no uc) 64.0 68.5' 66.0 
 1.75- 170 1.75 1.85 2.65 
 2.45 2;05 1.80 1.80 1.985 SC170-6(4252) 69.5 82.5 71.0 
 2.50 2.30 1.75 1.90 3.10 3.50 1.95 1.75 1.90 2.29
 

6 •SC170-6(4267)- 81.0 81.5 75.5 4.00 3.10 1.80 1.60 3.60 2.20 1.85 170 1.85 2.417 SC97-14 69.0 68.0 62.0 2.00 1.90 1.70 1.40 2.50 2.25 1.40 1.45 1.50 1.79
8 SC566-14 58.5 64.0 64.0 1.50 
 1.70 1.50 1.20 2.20 2.20 1.40 1.30 1.40 1.439 sC279-44 65.5 63.0 63:5 1.00 _-1.45 1.10 .-;15: 1.25, .L4: l.20 1.25 1.25 1.2310 SC546-14 60.5 65.5 62.5 1.25 240 1.35 1'60" 2.20: "j1-95" 1.50 1.55 1.70 1.72 

11 SC599-6(9054) 72.5 83.0 
 73.0 3.25 3.50 1.65 1.90 3.00 2.50 2.25 1.75 1.90 2.4112 SC283-14 67.5 72.0 69.0 2.00 1.90 1.80 1.30 2.50 1.70 1.60 1.60 1.50 1.7713 SC269-14 56.0 60.5 65.5 1.25 2.10 1.95 1.75 3.40 1.75 1.60 1.70 1.60 1.9014 SC414-12 66.0 74.5 68.0 '4.00 3.25 1.90 1.90 4.05 2.75 3.35 2.40 2.60 2.9115 .C103-1270.5 69.0 68.0 2.00 2.65 1.05 1.35 1.550.35 1.70 1.35 1.30 1.20 


16 NK233 6.5 66.5 58.0 1.75 1.80 1.40 1.35 2.20 2.20 1.85 1.65 1.55 1.5617 BTx3l97 66.0 68.5 63.5 2.75 2.35 1.75 1.65 2.60 2.40 2.25 2.25 2.30 2.2618 Tx2536 68.9 78.5 66.5 4.75 4.25 2.85 2.50' 5.00: 
 5.00 3.00 2.80 2.60 3.64
19 BTx 378 -63.5 74.5 72.0 2.50 1.95 1.65 1.80; 2.45' 1.85: 2.45 1.95 2.25 2.09
20 -Tx398 .620 67.5 62.0 2.25 2.15 1.85 1.65. 2.65' 2.80 2:20 2.00 2.20 2.19 

21 74PR759 72.5 71.5 62.0 2.00 1.55 1.45 1.75 1.70 1.90 1.90 1.70 .0 1.7422 (SC108 x Tx7078: 67.0 69.5 65.0 2.75 2.50 1.65 1.35 2.30 1.90 2!05 1.90 2.00 2.0423 (Tx414 x SC108) 69.5 71.5 66.0 
 2.75 2.35 .1.35 155- 2.15 --1.75 2.30 1.75 1.95 1.9924 (Tx44 xSC170) 65.0 74.5 65.0 2.175' 2.00 :1.80 1.55, 2.85 ;55* 2.15 1.85 2.00 2.17 
25 (Tx7000 x SC170, 63.0 74.0 71.5 2.25 175' ',65 1.65' 3.50'1.80 2.30 1.95 2.15 211 

_/ Ratings basd on 1-5 scale where Imno weathering or. mold and 57very susceptible with seed essentially-all dead. . There.was extensive.Wathering 'on the College-Station test at the late readings,.'only moderate weathering: at Corpus Christi- ;and very: little 'atvering atHalfway ad Lubbocl 
Rated on 7/22 by James Glueck (J.G.) and Fred R. Miller (F.RI...)

I/ Rated byJames Glueck (i.G.) and Fred Miller (F.R.M.) in August and again in September. Test planted April 17. 70 days: to 50%:bloom was3une 26.
 
f/ Rated-by. DarreUl-Rosenow at-Hal7ay 11/4; Lubbock Field 
105 11/17; Lubbock Date I 2/11/76. 

http:3.50'1.80


Table 7,.3. .:Descriptive information on entries in the Grain Weathering Test (GWT), 1975.
 

Resistance 
EntryD inai, Grain color, Mesocarp, 2 c
cssification'
No.-- overall -appearance, thickness- undercoat- in 1974 

1 -,SC7485 lem6n yellow, translucent 0 A resist nt
T2 TA1428 h7i6 translucei3 11-SCll1-9 0 A moderately resist antred ranslucent 0 A resistant 

4. SCll2-: (4:uc) ed tra"nslucent 
 0 A resiitant
 
white, semi-translucent 
 0 
 A resistant
 

6 5C170-6 (4267) while, semi-translucent 0 A moderately resiftant
 
. SC97-14 
 lite red translucent 
 0 A 
 resistant
8 SC566-14 
 bright red translucent 
 0 A resistant
 
9 '.1SC279-14 bright red translucent 0 A
10 SC546-14 resistant
dark brownish red 
 + A resistant 

11 SC599-6(9054) red 
 + A moderately resistant
12 SC283-14 white translucent 0 A resistant13 S..SC 269 14 life red translucent
14 ....4.... 0 A resistant15 SC41-12 white + A' susceptible (check)15 SC03o-12 
 dark reddish brown 
 + 
 P resistant
 

r ta ue0
 
17 NK2-NK233 lightred translucent 0 

r16 
A resistant (check-h brid)' 17,BTx3197 white, + A18 -TX2536 yellow trans..(yel, end) intermediate (chck')0 A susceptible (check)19 BTx378 red 
 .
 

20 
A intermediate (che'ck)
398'~B red + A intermediate (check) 

.21 -l.74PR759- red + A resistant22 (SC08 X.Tx7078) red"translucent 
 0 
 A resistant
23 .(Txi4x SC108) red 'translucent 
 0 A 
 resistant

24 (T*414 x SC170) red 
 0 
 A resistant
25 .(Tx7000 x SC170) red + A resistant.... 

m
-/ 0=thii esocarp (gives pearly or translucent appearance); -+Ithidkmesocarp (giveschalky appearance).

12/ Aundercoat absent; P-nier'oat present. , 



Table 
7.4. Weathering rating, test weight, and germination on the Grain-Weathering Test- (GT)T at College

Station, Texas, 1975. 2/ 

.. Weathering ratine- Test weight kR/hI Germination, %Ent, Days o econ r 
No. :Deignt In lob 9/2 FM 99 arvesta - a s-5% JG arvest' harvbit 

1 S C748-5 73.5 1.55 2.15 76.3 72.3 80.5 -32.3 
2- TAM428 77.0 
 3.80 2.20 76.7, .71.1 56.5 13.5
 
3 SC111-9 72.0 
 2.95 2.35 73.0' 71.7- 85.3 48 8
 
4 SCAl2,14 (no uc) 68.5 2.65 2.45 78.9 73.1 86.3 18,0

51 SC17-6(4252) 82.5 3.10 3.50 73.3 71.1 75.8 41 5
 

6 sC1706(4267) 8i.5 3.60 2.20 77.2 
 73.0 66.3 24.3 
7: SC97-14 68.0, 2.50.. . 2.25 77.2 , 72.4 79. 16'8
 
8 SC561614 64.0 2.20 2.20 
 76.9 71.5 78 23
 
9 C27914 63.0 1.25. 1.45 77.0 
 - 73.2 93;0 30.0 

10. sC546-14 65.5 2.20 1.95 72.5 67.2 
 76.5 18.3
 

..6 3.00 2.50 75.7 71.8 82.5 38.5
 
12 SC283-14 72.0 2.50, 
 1.70 80.0 74.7 87'.5 36-0
 
13; C269-14 60.5 3.40 1.75 76.0 72.0 81.0 35.0
 
14. SC414-12 74.5 4.05 2.75 
 75.7 69.1 82.5 10.-3
 
15. sc03-12 69.0 1.35 1.70 74.0 
 69.0 88.8 75 3
 

-
6 33,'z. 66.5 2.20. 2.20 
 78.8 75.2 91.5' 33.0
 
17 BTx3197 68.5 2.60, 2.40 75.7 72.5 88.3 
 44;0
 
18 Tx2536 78.5 5.00 5.00 66.8 610 330 2.3
 

19 BTx378 '74.5 2,45 1.85 
 73.0 70.1 76.54
 
20 BTx39&' 67.5 2.65 2.80 
 77.0 73.1 86.0 60.3
 

72.0 805 385
21 74PR759 71.5 1.70 1.90 74.2 


22 (SC108 x Tx7078) 69.5 2.30 1.90 74.0 71.0 
 75.5 29?3
 
23 (Tx414..x SC108) 71.5 2 15 1.75 75.1 72.4 7925
 

24 (T414-x SC170) 74'5 2.85 2.45 76.1 73.0 
 65.5 8-26.8.
 
25 (Tx7000 x SC170) 74.0 3;50 1.80 76.7 72.4 
 79.8 26.0
 

1/ Test planted April 17. 70 days to 50%-bloom was June 26.
 
2_,.4Rating on 1-5 scale. See IDIN note taking instructions. Notes by James Glueck'(JG)and'F 'idMiller
 

(FRM) on 9/12 and 9/9 respectively.

3/..First harvest was made on each entry at 35 days following 50% bloom (approxitatelyat physiologic
 

maturity). Second harvest for all entries was on September 12 which was about 55 to 65 days
 
following physiologic maturity.
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C"8. LRdn es19Oin6e 

Th ~ ~ prga~rodgih sseveral replicated~ nv .eitac 

tests"rown throughout Texas. 'Three replicated tests include 

lines, withone t. forlhybrids. Tbe6i'eist 'sources of lodgin 

r6stsace are piaced-inrI'the Statewide Lodging Test (SiT), a 

25-entry test (Table 8.1). Fifteen tests were planted at
 

thien ;io8ations o'ver Tex'asin 1075 (Table 8.2). The large
 

nu 	 i6e6 to increase the.probability of
f locati ns areuse 

obtaining the various types of lodging ro0 lodging, weak
 

neck,' charcoal rot-moisture sitress lodging, and afer freeze
 

stak br"eiakage. The"36-entry AdVanced Lodging (ALT) and
 

PreliainiA'Lodging'Tests (PLT), and the 97-entry Hybrid Lodging 

Test 	(HLT) were planted at fewer sites (Table 8.2). 

Excellent lodging notes were obtained from all Lubbock tests
 

.3-8.9).. 'These tests remained in'the field much of the
 

winter, bieng'xposed to repeated strong winds up to 65 MPH 
(I05'ki/hr). Lubbock,Date I remained in the field until March 1, 

( 	 eTables 


feperi'enced severe lodging pressure. Charcoal rot 

ratngs from toothpick inoculated plants were excellent at 

Ha .fwy at 

l975'ndA 


and good L"ubbock, with good moisture stress during 

th l	ae stage Of ~grain developoment. 
Less cha.c..l rot deelop.ed. in' the lines (SLT and ALT),Ies .7-char-oal.".-.rot: developed e-.. . .... 

than 'ii. hybrids6 (H1T) Tables 8.*3, "8'-.588~ In -the SLT' 

charcoal rot was sufficiently severe to differentiate lodging 

ristant lines, iientries 10-20, which had an average rating at
 

http:deelop.ed


i
Halfway of. 1.31 compared to the five standard line's w 4iich
had an average rating of 3. Tabl 8.3).,New,Meico 31, a
 

released line with,established charcoal resistance,,had,a
 

2.65 'rating,while eight of our..breeding .lineshad: an average
 

of less than 1.0. The average lodging from the threeLubbock
 

tests for the resistant 20 entries was 9.3%-while that for
 

the five checks was 64.6%. Obviously much progress has been
 

made in selection for both lodging resistance and charcoal rot.
 

Several promising lines were identified in the ALT and
 

PLT and will be entered.in the SLT and PLT, respectively, in
 

1976 (Tables 8.5, 8.7). Relevant agronomic, lodging, and
 

disease data for the SLT, ALT, and PLT are represented in
 

Tables 8.3 through 8.7.
 

Data from the Hybrid Lodging Test at Lubbock and Halfway
 

indicated that both lodging resistance and charcoal rot resis

tance .are much,more difficult to obtain in high yielding
 

hybrids than in lines (Tables 8.8 and 8.9). Charcoal rot was
 

severe in essentially all hybrids at Halfway, with very few
 

showing resistance. However, there were marked differences
 

among hybrids in leaf and plant death and early season lodging
 

due to moisture stress (Table.8.8) at Halfway and Lubbock
 

(seelodging on 11/4 and 10/31). Hybrids.which senesced during
 

the period of moisture stress also lodged early in the season
 

before frost.
 

http:entered.in


Some significdant'differences wereevident late season
 

;lodgi~ in:the Lubb'ock tests with a few hybrids being resistant.
 

he'reacIton ofhybrids where oniy one parent 'is resistant
.......
 

indicates-,that lodging'resistance is essentially recessive in
 

inheritance. However,-'a few lines, such as: (SC56xSC33),selec

tions 1778 and 1790 exhibited good resistance in F1 hybrids with
 

susceptble,females.
 

A fewi hybrids made with an experimental lodging resistant
 

female crossed with a lodging resistant male had good lodging
 

resistance,' such as Entries 1, 4., 9:, 10, 12, and 15. It. appears
 

that for a high yielding hybrid to have a good level of lodging
 

resistance, both the male and female must be resistant. Another 

ohs ervation from the 1975 data is that charcoal rot ratings on 

hybrids under severe moisture ,stress may be too severe .a test. 

Several hybrids did not senesce and had good lodging resistance
 

in spite of high charcoal rot ratings. Yields of-,the HLT
 

entries ,show that yield level of various lodging resistant
 

males and females is very good compared to some of the best
 

standard commercial hybrids, entries 81-90 (Table 8.8).
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Table'. ,1."Statewide lodging test (SLT), 1975, 

Variety,..kind
Ent 

IS no. or derivation
 no. Desiknation 


12553 Durra
1 SC 33-6 

-12555 Durra
2i SC 35-6 

12568 Cau-Nig
3 SC 56-14 

12661 Zerazera
4 - -. SC, '170-6-8 (4252) 
12661 Zerazera
5 SC 170-6-17 (4267) 

3758 Nigricans
6 SC 326-6 

- Kaf,. deriv.
7 NSA 440-12 

- Y.E. deriv.
8 NSA 681-4-3-2 

- (B.406 x Rio)9' '(10(:406 x ,RIlo)-2 
- Rio deriv.
10 SC 599-6-10(9188) 


- Rio deriv.
11 SC 599-6-3(9247) 

x SC110-6)

12. (SC 56-6 x SCl10-6)F 7 (1565) - (SC 56-6 
(SC 56-6 x SC170-6)
-13 (SC 56-6 x SC170-6)F (1584) ( " x " )-14 -,(SC 56-6 x SC170-6)i 7 (1588) 

- ( " x " )15 (SC 56-6 x SC170-6)F7 (1589) 

16 (SC173-9 x SC56-6)F (1600) - (SC173-9 x SC56-6)
 

17 (SC56-6 x SC33-6)F7 (1778), (SC56-6 x SC33-6)-

(1790) (SC56-6 x SC33-6)
18 (SC56-6 x SC33-6)F7 


- (SC56-6 x 5C33-6)19 (sC56-6 x SC33-6)F (1790) 


20 (SC56-6 x SC170-6) 7 (1922) - (5C56-6 x SC170-6)
 

410 Caprock
21 Tx 7000 

896 Wheatland
22 ' 'Tx399 
413 Redlan
23 B Tx 378 


- Redbine-Kaf. deriv.24 'New:Mexico-31 

119 Comb. Hegari
25 SA 392 
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Tab19?8.2. Location of lodging tests in Texas in 
1975
 

A. Statewide Lodging Test (SLT)
 

17. Corpus Christi, 
2. Robstown (Perry Foundation) 
3. Berclair (head smut nursery) 
4. Beeville
 
5. Uvalde
 
6. College Station
 
7. Hillsboro 
8. Dallas
 
9. San Angelo
 

10. Pecos (mite nursery)
 
11. Chillicothe
 

date I)
12. Lubbock (charcoal rot nursery 
- date II)13. Lubbock (charcoal rot nursery 


14. Lubbock (dryland) 
15. Halfway 

B. Advanced Lodging Test (ALT)
 

1. Robstown (Perry Foundation) 
2. Berclair (head smut nursery)
 
3. Beeville 
4. iChiflicothe 

- date I)5. Lubbock (charcoal rot nursery 
- date II)
6. 'Lubbock (charcoal rot nursery


Lub"ock (dryland)7. 
8.8. Halfway 

C. Preliminary Lodging Test (PLT) 

1 Lubbock (charcoal rot nursery- date I) 
date II)


.2. Lubbock (charcoalrot nursery-

3. Lubbock (drylan4) 

D. Hybrid Lodging Test (HLT) 

. ,Chillicothe
 
- date I)2. Lubbock (charcoal rot nursery 

II)
3. tLubbock (charoal rot nursery -date 

4. Lubbock (dryland)
 
5.' Lubbock (grub area)
 
6."- ;Halfway
 



5 

10 

15 

20 

25 

Tablie 83. Lodging.and charcoal rot data from the Statewide Lodging Test (SIT), 1975, with sam 1973 and 1974 data. 

Charcoal _.. 

Entry 50Z Bloom Lodgin % Halfay _.Ibk.I.. Charcoal Rot 1973 f-/ 

No. . Designation Halfway Tub. I Lub. I Lub. I Lub. D Avg./ 1974 2. 1973 #j Rating Range Rting Ra4ge Rating Range 

Date of 

1 8C33-6 8/14 8/16 11.7 0.0 0.0 3.9 0.8 6.7 0.75 .5-1 1.10 .5-3.5 0.75 .2-2 
2 SC35-6 811 8/12 25.0 3.3 3.3 10.5 3.4 2.0 2.65 1.5-4 1.10 .5-3 0.78 .2-1 

3 SC56-14 814 8113 30.0 0.3 4.0 11.4 0.0 0.9 0.70 .5-2 0.60 .1-1 0.36 .2-.8 

4 SC170-6-8 (4242) 8/13 8/16 63.3 2.0 6.7 24.0 12.5 63.0 0.75 .5-1.5 0.53 .2-1 0.77 .2-1.8 
0.57 .2-1
SC170-6-17 (4267) 8/15 8/17 60.0 17.7 13.3 30.3 6.7 68.8 1.70 .5-4 0.73 .2-1 


.5-3 0.50 .2-1.5 0.42 2-1.256 SC326-6 8/18 8/22 5.3 0.0 0.7 2.0 0.0 0.5 1.70 
1.7 9.9 1.30 .5-2 1.40 .5-2.5 0.92 °.2-47 NSA440 8/15 8/15 2.7 0.0 0.0 0.9 


8 NSA681 8/14 8114 5.0 0.0 0.0 1.7 5.9 24.3 1.20 .5-3.5 0.86 .2-1 0.74: .2-5 
9 (B406 x Rio) 8/14 8/14 8.3 1.0 0.7 3.3 4.2 11.0 1.90 .5-5 0.47 .2-1 0.50 .2-1 

8/10 6.0 3.3 11.7 25.0 12.5 35.8 -1.80 1-3 0.60 .2-1 0.78 .2-2.5
SC599-6 (9188) 8/13 


8/15 8/11 61.7 1.7 1.0 21.5 6.7 15.0 -0.75 .5-1 0.70 .2-2.5 0.61 .2-1
11 SC599-6 (9247) 

.5-5 0.93 .5-2 0.85.. .2-112 (SC56 x SC110)(1565) 8/14 8/16 18.3 6.3 7.3 10.6 2.5 14.3 1.75 


0.0 1.3 3.2 1.7 4.2 0.80 .5-2.2 0.76 .2-1 0.60w .2-1
13 (SC56 x SC170)(1584) 8/13 8/17 8.3 

4.2 .0.85 .2-2.5 0.80 .2-1 1.55 1-3
14 (8C56 x $C170)(1588) 8/14 8/16 1.7 0.0 0.0 0.6 1.7 


0.8 0.9 3.2 1.15 .3-3 0.50- .2-1 0.95' .2
(SC56 x SC170)(1589) 8/14 8/12 1.7 0.0 0.7 


0.0 3.3 3.9 1.7 5.5 -1.45 .5-3 1.03 .:.2-2.5 1.00_ .2-3
16 (SC173 x S056)(1600) 8/16 8/16 -8.3 

8.3 0.0 3.3 3.9 5.0 16.0 0.55 .5-1 0.43 .2-1 .2-2.2
.0.90j
17 (SC56 x SC33)(1778) 8/16 8/17 


18 (SC56 x 9C33)(1790E) 8/4 8/4- 35.0 -5.7 5.3 15.3 - - 2.40 1-4.5 0.90. o.2-1 j - .
 

19 (SC56 x SC33)(1790L) 8114 8/16 11.0 2.0 0.0 4.3 3.3 8.0 -0.83: .5-1 0.76 .2-1 0.95-i .5-1
 
23.3 3.5 2.5 9.8 4.2 2.0 1.25 1-2 0.90 ,2-1 1.0 .5-1.1(8056 x 8C170)(1922) 8/14 8/15 


21 Tx7000 (Caprock) 8/13 8/13 100.0 83.3 85.0 89.4 83.4 - 3.28 1-5 2.6 1-4.5 - - 

69.8 2.50 1.5-5 1.06 "7.2-3 1.58 f,.2-5
22 BTx399 (Meatland) 8/14 8/13 90.0 11.7 11.7 37.8 36.7 

92.2 65.0 93.4 3.90 1.5-5 1.26: .8-2.57 2.35 1-523 BI 378 (Radlan) 8/14 8/16 100.0 90.0 86.7 


3.0 30.0 36.9 - 38.4 2.65 .5-5 0.93 -5-1.5 1.70 .2-524 No I x.-31 8/13 8/11 77.7 
C. Bega 8/13: 8/17 99.7 43.3 56.7 66.6 62.5 66.7 3.90 1.5-5 1.30 12-4.5" 1.53" 2-5 

L/ Moisture stress significantly wakend stalks 'ofsome entries in i973 and 1975.lodging prlmarily weakneck and-after freeze stalk breakage. 
Lubbock I notes taken 3/1/76, Lubbock-Il and Lubbock-D (dryland) taken 12/5/75. 

2 Ihe average of 1975 tests, Lubbock Date 1, Lubbock Date II, and Lubbock Dryland.
/ Average from 1974 Lubbock, Date I and Date II tests (taken 1/28/75). 

j/ Average from 1973 Lubbock, Date I and Dryland tests (taken 3/11/74). 
/ Rated on 1-5 scale. See IDIN note taking instructions. Average of five inoculated plants per replication.-Noisture stress vasu most severe ''at Halfway.
 

_/ Average from Lubbock Date 1, Date II, and Dryland, 1973.
 



Test (SLT), 1975.Table 8.4. Disease and agronomic data from the Statewide Lodging 
1974 6 

Ery 
No. 

1 
.2 
3 
4 
5 
6 

Designation 

SC33.' :5 
SC35-64. 
SC56-14 
SC170-6-8(4252) 
SC170-6-17(4267) 
SC326-6 

-

-

' 

Plant 
height 

cm. 

,'96 
111 
107 

.t," °;' 107 
98 
85 

exsertion 
cm. 

11 
27 
1"-12 
.10 

4 
6 

Leaf and V 
plant death 

2.9 2.9, 
2.7 2.4 
2.5 2.6 
3.0 3.6 

3-2.,2.9 3.2 
2.7 3;0 

Stem 3 
jaLt.Juiciness 

1.5 
: 50 

5.0 
2.5 
3.0 
5.0 

1ead 
Desirability 

Halt. Lub. I Lub. -v KH 

2.8 2.4 2.9 '--2.5 
2.3- 2.7 3.0 2.5 
3.0 2.9 2.9 2.6 
2.3- 2.8 .2.7 - 2.2 
2.3 . 2.6 2.8 1.8 
3.2 3.1 3.5 2.5 

Downy 
m ldwev 

Z 

1.7 
,8.9 
1.4 
00 

'0.0 
0.0 

Read 
smt 

V 

0.0 
0.0 

22.3 
0.0 
4.9 
3.4 

Downy 
mildew 

% 

0.5 
0.0, 
0.0,., 
0.0:6 
0.0. 
0.8 . 

"Read 
smit 

% 

0.0 
0.0 

20.0 
0.7, 
1.3
0.8 

7 
8 
9 
10 

11 
12 
13 
14 
15 

NSA4 0 85 
NS681. 87 
(B406 x Rio) - 91 
SC599-6(9188) 120 

SC599-6(9247) 99 
(SC56 x SCl10)(1565) Ill 
(sc56 x 9c170)(1584) 91 
(SC56-6 x SC170)(1588) 89 
(SC56-6 x sC170)(1589). 86 

5 
3 

16 
.18 

15 
3 

'10 
3 
3 

3.3 
2.6 
2.7 
2.8 

2.9 
2.9 
2.8 
2.6 
2.8 

3.9 
3.1 
2.8 
3.1 

2.9 
2.7 
2.9 
2.7 
2.5 

" 2.5 
,2.5 

.1.0 
1.0 

1.0 
.5.0 
2.0 
5.0 
5.0 

-

2.9 
2.9' 
2.7 
2.0 

2.2 
2.6 
2.8 
3.0 
3.2 

2.6 
2.6 
2.8 
3.2 

3.0 
2.4 
2.6 
2.9 
3.0 

29 
-3.1 
2.9 
3.0 

2.9 
2.7 
2.7 

-3.0 
,.3.3 

22.9 
.3.3 
2.7 

.3.7 

2.1 
2.6 
3.0 
3.0 
3.1 

1.1 
-2.6 

-,19.5 
'10.8 

",3.9 
'8.0 

0.0 
-0.0 

.15.6 

17.3 
2.6 
6.0 
0.4 

0.5 
6.0 
8.9 
29.3 

31.2 

L0.5, 
1.7 . 
L1.4': 
2.6 

2.9i 

1.8 
0.0. 

1.6 

1.9 
1.7 
.0: 
0.0, 

0.0 

1.8 
18.2 

14.41 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

(SC173x SC56)(1600) 
(SC56 v SC33)(1778) 
(SC56 x SC33)(179CE) 
(9056 x SC33)(1790L) 
(SCG6 x SC170)(1922) 

W70O0 (Caprock) 
ZTx399 (l;eatlmid) 
1Tx378 Cfledlan) 
N. M. -31 
Comb. Hesari 

107 
107 
107 
106 
.99 

116 
96 

120 
110 
115 

3 
1 
16 
11 

3 

110 
5 
4 
12 
5. 

3.0 
2.2 
2.9 
2.6 
2.9 

4.4 
2.7 
3.0 
3.4 
3.3 

3.4 
2.4 
2.5 
2.8 
2.8 

4.3 
2.8 
3;0 
2.5 
3.7 

5.0 
2.5 
5.0 

:5.0 
2.5 

2.0 
3.5 
1.5 
1.5 
2.5 

2.8 
2.6 
2.7 
2.8 
2.8 

3.2 
2.6 
2.6 
3.0 
2.8 

2.1 
2.2 
2.4 
2.2 
2.6 

3.5 
3.1 
3.3 
3.6 
3.2 

2.8 
2.6 
3.0 
2.7 
3.0 

3.1 
2.9 
3.3 
4.1 
3.5 

2.7 
2.8 
2.6 
2.7 
2.3 

2.4 
2.9 
2.5 
3.1 
3.1 

2.8 
. 8.6 
.2.2 

.j-2.7 
: 1.6 

-1.6 
16.9 
21.1 
-8.3 
4.6 

30.8 
0.0 
0.0 
0.0 
1.6 

2.9 
2.4 
2.6 
5.6 
0.0 

- . 
12.1 

4.6-
0.0 

3.8 
1.5 
0.k 
1.2. 
0.0., 

0.0 
. " 
0.6 
1.3 

0.6: 
3.4 
7.1 1 
6.2 
15 

jI 
V 

Lubbock, Date I, 1975 

~/Ratings made at Halfway and Lubbock - Date I on October 6, 1975, n the extent of leaf and plant-death-due- priskariy to itr sri. 
1-no leaf or plant death; 5-plants completely deiid. 

-Rating: 1-midrib completely juicy; 2-semi-juicy; 3-intermediate; 4-semL-dry; 5-completely dry." 

Rating an 1-5 scale. See IDIN instructions. Lubbock -I and -D ratings taken in winter after plants hadllodged.- -Lodged enties, 

received low ratings. 
BerclaLx Bead Smut Nursery, 1975. 
grclair Head Smut Nursery, 1974. 



Tabe 8.5. Lodging a caol otdate from the Advancd LSingleat (ALT), 1975 (am data from 1973 and 1974 included). 

Date of .- Charcoal Rot 
Eatry 502bloom- .. odRza Hl.va Lubbock I Caarcoa3L Not 1973No. DUlipatlon HINUay lob. I. Av.._/ 197eJ 1973 Rating lb4e Rating Range Rat-ng Ramge
 

1 SC56-6 
 8/6 815 5.0 4.0 3.3 14.2 2.15 1-4 0.70 .2-1 0.58 .2-12 NSA323-4 (gy) 8/18 8/12 67 2.2 5.9 1.4 1.00 .5-2 0.20 .2 0.65 .2-1.5
3 ISA637-6 8/17 8/14 30.0 12.0 5.0 23.4 2.00 1-3 0.80 .2-1 0.70 .2-2.5
4 381704-1 8/9 8/7 58.3 23.3  13.0 1.50 .5-1 0.55 .2-1 1.25 .2-5
5 318443-7 8/16 8/ '13.3 5.6 1.7 8.7 1.20 .5-4 1.00 .2-2 
 0.68 .2-1
 

6 33*817-3 8/18 8/12 96.0 40.8 10.0 7.20.0 1.20 .5-2 3.30 .5-5 0.60 .2-2.5.
7 58*837-1-2 8/14 8/U 30.0 15.3i 5.9 52.5 0.50 .5 0.55 .2-1 1.00 .2-5
8 SC237(-9,-6) 8/10: 8/1 .4.0 13 1.7 ."10.5 3.85 1.5-5 0.95 .2-1.5 1.04 .2-4
9 (Sc56 K SC170)(1577) 8/7 815 100 417 1.7 --'3.7 2.80 1-5 2.15 1-3.8 0.95 *.5-2

10 (SC56 x SC170) (1578) 8/16 8/8 50.0 23.3 4.2 6.7 1.45 .5-4 0.75 .2-1 0.90 .2-2.2: 

11 (SC56 z SC170)(1587) 8/13 8/12 1.7 0.6 0.9 :6.4 1.75 ,5-4 0.95 .5-2 0.75 .5-1.212 (SC56 z SC33) (1786) 8/14 8/1 0.9 .40-:2.7 1.2 13.4 1-2 1.05 1-1.5 0.65 .2-1
13 (SC56 x SC33)(1792) 8/17 8/12 40 2.7. 3.3 6.2 1.60 1-3 1.0.- .2-1.5 0.85 -2-1
14 (SCS6 z SC33) (1793) 8/16 8/19 '7.3 4.6 5.0 .24.2 1.40 1-2 40.6 - .2-.8 1.05 1-1.5

i5 (SC56 x SC170)(1922) 
 8/15 8/17 1.7 15.6 4.2 -2.0 2.95 1-5 :0.6_-1 ,2-1 1.00 ,4-1.2 

16 (SC56 SC.70) (1924) 8/13 8/17 ?6.7 2.9 2.5 - 2.95 - 1.5-5 1.0, .2-3.5 
17 (SC56 z SC170)(1927) 8/13 8/14 :W0,7 1.2 2.5 - 1.70Z 1-3.5 0.95. .8-1 
18 SC599-6-3(9054) 8/14 8/17 r,3;3 1.1' 0.9 9.2 1.05 ,5-2, 0.35 .2-.8 0.64 .2-2.5
 
19 SC599-6-10(9193) 8/15 8/14 50.0 1.7: 4.2 
 19.2 1.50 .5-4.5 0.85 '-.2-2.5 0.70 :4.2-1
20 (1407z ?)-14(73C858) 8/13 8/14 15.0 5'3 2.5 . - 1.15 .5-1;41 1.05 .5-3 - 

21 (1407 z ?)-47-3-4(670) 8/15 8/20 45.0 16.2 12.5 1 17.5 2.35- 1.2-5 0.65 , .2-1. 0.65 '.2-1 
22 0P407 z ?)-33-3-1(637) 8/15 8/13 40.0 17.0 2.5 .32.5 2.10, "5-5. 0.70 .2-1 0.9 .2-3
23 (P407 z ?)-63-3-3(722) 8/1: 8/13 +0.3 6;11 75 -11.0 1.20- 1-2 0.70 .5-1 0.75 .5-2
24 (407 z ?)-47-3-4(668) 8/14 8/17 75.0 29.8 
 11.7 55.9 3.45- 1-4.5 0.95 .2-2.5 0.65 .. 2-1.2
25 (SC599 x SC134)(1887) 8/15 8/12. 10.0 5.3 5.0 .- 1.,5 .5-5, 0.90 .5-1 0.85 .5-1 



Table 8.5. Continued 

Date ofEntry Caca o
50Z bloom odalnt Z 1/Halfway Lubbock h0arcoal t 97n fNo. Designation Balfway Lub. I Lub.-, I Avg. 2/ 1974 31 1973 41 Rating Range Rating Range Rating Range 

26 SC599-6-3(9245) - _.8/14 8115 .6.7 -2.6 0.9 - 1.70 -.5-4 -0.55 .2-1 ,-..45 '.1.227- SC599-6(9247) no u6:.:., . '-8/16 8/11 .25.0 .9.0 6.7 - 15.0 .2.00 ..5-1 0.70 .2-1 .-; 0.61 .2-128 (P407 x ?)62-1-2(709)' 3/8 ". 8/8 -35.0 .17.2 4.2 - .40 1-4.5 0.85 . .5-1 .0.80 .2, 1.29 TA428 (SCll0-9) '8/11 8 10 ._:97.3 85.-2 57.5 97.2 350 .5-5 3.00 1-5 1.75 -2-5 
30 (SC56 x SC170)(3534) 8/9 ,81 .58.3 .319 -  3.00 1-5 1.00 c.2-2 
31 Comb. Begar 
 8/14 8/18 -98.7 72.4 62.5 66.2 .2,35 1-4 1.55 _1-3.5 1.53 .2-532 (SC56 x SC170)(3555) '8/10 .810 '46.7 20.8  3.65
.- 1.2-5 1.55 - .5-5 
33 .....
Tz7000 (Caprock) ". 8/15 8713 C 98.3 -89.4 80.0 . - -3:65 'l,5-4.5. 1. 25 .5-3 ,2 ,365 5 5 .i :'
34 BTW399(heatland) .18/11 2 8/10 !50.1 36.7 369.8 .l5 .2-2.91.0 
 5 

35 BTx378(Redlan) 8/14 
 8/13 100.0 67.2 65.0 ,.93.4 -3.05 .12-5 - 2.35 .35 .5-536 New Mexico-31 8/13 8/9 88.3 34.9 - - 38.4- 2.15 ".5-5 2.50 1-4.5 1 70 .2-5 

1/ Lodging primarily weak neck and after freeze stalk breakage. Moisture stress signdficantly weakened stalks of 'someentries in 1973 and 1975
Lubbock I notes taken 3/1/76, Lubbock-IT and Lubbock-D (dryland) taken 12/5/75.

2/ The average of 1975 tests, Lubbock Date 1, Lubbock Date II, and Lubbock Dryland.

3/ Average from 1974 Lubbock, Date I and Date IT tests (taken 1/28/75).

4/ Average from 1973 Lubbock, Date I and Dryland tests (taken 3/11/74):
3/ Rated on 1-5 scale. Se- IDIN note taking instructions. Average of five inoculated plants per Ieplication. Moisture stress wa most 

severe at ralfway.6/ Average from Lubbock Date I, Date II, and Dryland, 1973. 



Table 8.6. Diseaae';and agronomic data; from the Advanced Lodglng Test,(ALT), 1975.

Planti'V Heado. LeafW.kt .. and v'Da~'heg 't exsertion plant death " -ste 3/-esr-b- - .tA- - mi"d-w " ed
'..ealfwayu iclneas Half.Lubbock -Lub.-I.Lub.-II S Z 

1 SC56-6 89 -1.8 3.5 3.2 5 3.0 2.82 NSA323-4(-xy) :3.4 2.4 .
.1 3.4 2.6 .46 5.8 .4.0 2.4 4.13 NSA637-6 '2 3.4 6.5 0.089 '7.6 3.3 3.9 2-4 .3.5 30 3.5 37 14.34 NsA704-1 16.197 27.2 2.8. 3.7 1.5 2.4 -2.7 2.9
5 3;SA4437 •97,- .5.1. 31,. 

3.0 :-.1.2 16.4.9 5 3.1 2.6 3.4 12.9 12938.8 
6 NSA817-3 86 2.5 3.0 4.9 1.7 NSA837-1-2 90 3.2 2.9 3.3 2.9 2.6 12.1 3.72.8 28 SC2371(-9-6) 

.5 .51 . 2;9 .3.0 12.3 3.7'76 5.1' :38 
 5 3.3
9 (SC56 x SC170)(1577) 99 5.6 
3.3' 2.8 3.2 3.0 0.6 -0;03.2 2.6 
 2.5 
 28 2.7 3.2 2.8 0.0
-10 (SC56 x SC170)(1578) 2.5 

29.6
2-5-95 2.6- 5
25 
 5 :3.1 2.1" 
 232 3;6- - 0.0- -
.1 (SC56 x Sc.70)(1587) 5'3.2 2.8- 93 0.8
12 5 2.8 2.3 2.9
(SC56 x SC33)(1786).. -5. 2.6 3.8 2.42.7 r2.9 
 3 3.0 2.5
13 (SC56 SC33)7792) .101 5.8 -2.5 03.0 3. 5. 0.0
2.9: 5-
14 2.9" 2.2
(SC56 x SC33)(1793)- -98 2.3 2.8 9.3 
15 (SC56 z 

5 8- 2.7 !1692.7 -24 3.0 3.127-
1.0-- -3.1
SC170)(1922) 107 -2.11.
5.8 3.3 
 3.7 
 5 2.3 2.8 3.2 2.2 1.6
1.6 


16 (SC56 x SC170)(1924) 102 7.6 3.3 
 3.1 3.5' 3- 2.8 3.4 3.1 0.9
17 (SC56 z SC170)(1927) 86 0.0: 2.9 2.5 
"6 

5 "3.
.18 SC599-6-3(9054) 2.9 3.2 2C9
96 8.0 2.53 2. 1 8.3 3,3
2.5 2.3 2.9 1.8 14.8 0.019 SC599-6-10(9193) 
 - 111 12.0 2.7" 342.20 (P407 x ?)-14(73CS58) 112' 9- 2.3 2.8 
1 26 3.0 3.1 2.7- 14.4 0.02 3.0 2-8 3.0 2.8 0.0 
 ,00 

21 (P407 x ?)-47-3-4(670) 123 14.5 2.8, 2.9 4.5 2.4 2.9K 2 (P407 x ?)-33-3-1(637) 2.9, 2.5 1.4 2.1107 17.8" 2.81 2.9 323 (P407 a ?)-63-3-3(722) 81 1.81 3-1 3. 3.0 3.4'- 4.82.8 3.4 00
24 5 3.1". 3.1' 3.0 3.3:-

_(P407 ?)47-73-4(668) 117. 13.5 2.60 .0:2.7. 313.0A25 (SC599 I SC1.4)(1887) 103 16.0'. 2.7, 2.8' 3.5 
2.6 2.1 0.7 ,2.8
nued . 2.71.C2nti ...... 
 2.8" 2.1, 2.7: 11-i I!
• €
 



Leaf and-Entry eght exset:on a'nl saplaan death Steg- 4No. Diaignaton " Desirabiitsy -/cm. cm., NfVay_'_ mildew - mut -Lubbock juict Half. Lb-1:v Lub-L. BES XZ
 
26 SC599-6-3t9245) 
 99 -1k.3' 2.427 SC599-6(9247) no uc 98 2.5 12419.6 2.7 3.2 29 2.1 2.6 21 106.0, 3.0 2.7 2.228 (P407 x ?)-62.1-2(709) 112 17- 3.3 3.3 0.03.0 
 5' !2.8 3.3 3.1 2.929 TAX428 (SCllo-9) . 12.0 0.6
117 11.9 3.9 4.1 V30 (SC56 x SC170)(3534) -23 2'9' 3.0- 101 3.3 3.4 3.5 2.9 

1.8 ,0;0 0.0,,23 3.3- .26 2.3 
 1.4 3.3,

31 Comb. .122 .ega. 
 . o3.232 (SC56 • SC170)(3555) 

3.4 0089 5.1,, 3.833 3.1 .2.5 3.2
Tx7000 (Caprock) 3.1 3.2112 9.4 4.9 3.5 2.5 11.6 17.31.5 3.234 BUx399 (Wheatland) 101 94 3.2 3.0 3.5 
3.4- 3.1' 2.6' ;4.5 06.


35 B378 (Redlan) 125 9.4 3.4 3.6 
2.5 3M1- 3.1 2.9- '3.4 6.3,1.5 -2.8 3.3: 3.036 Rev Nexico-31 , 106; 16.0 3.0 

1.4 :0.5 6.52.9 2.0 "3.7 3.6 4.2 2.7 :.14 9 

1/ Lubbock, Date I. 
/ atings at HalfwaySaud Lubbock Date o 1975.Octberthe extenton1-no leaf or Plant -death;;"X5-iplants comp-letely ded ofleaf and plant death due primrily tomire.'6 r stes
3/Rating: 1-midrib completely juicy; i2 segmi-juiy; .nemdae 4/Rated on 1-5 scale. See TINnonte taIninstrctio. ''e-nem~ubc- -eidy opeeydyand 4-D ratingsy takomeni te'-r atr ldigocurd

5/Berclair Head Smut-Nursery, 1975. rcins ubc-an;4rtnstaeInitr.fevldngo're.
 



Table 8.87- Lodg:Lng, - harcoai rot, and agronowbc data froa' the aa 4od8afsaasLodgi75.nT 

Entry 
No. 

1-
Designation 
NSA356-2 

- :. 
-- Date ,of 

O bloom 
'8/14 

Plant 
height,-

cm 
101. 

exiner-; 
tioni 

cm 
7 

LAf and 
plitnt 
death 
26 

Desirij 
ability 
3.0 

!Lodgig()_ 

Date V Avg.-
80.0 37.7 

1975 
Rating 
0.85 

mc1ro 

Range 
.22 

19732/ 
gR te Rag 
0.80 .2-5 

2 
3 
4 
5 

NSA548-9 
NSA8772-14 
SC599-6(9189) 
SC599-6(9249) 

8/11 
8/15 
8/16 
8/12 

111 
61 

114 
101 

14 
1 
14 
7 

2.8 
2.8 
2.7 
2.4 

2.6 
3.0 
2.7 
2.2 

31.7 
3.3 
15.0 
11.7 

11.9 
1.7 
6.1 
5.2 

1.10 
0.60 
0.55 
0.40 

1-2 
.2-1 
.2-1 
.2-.8 

1.28 
0.75 
0.65 
0.75 

.2-4 

.5-1 

.2-1 

.2-1 

6 
.7 
a 

.-9 . 
10 

(SC56 z SC170)(1579) 
(SC56 x SC33(1784) 
(SC56 z SC33)(1794) 
SA1603-10 

NSA926-5 

8 
8113-
8/12 
8/16' 
8/20 

. 

. 
17 
119 
107 
141 

81 

W"28 
9 

19' 
0 

3.2 

3.0 
2.8 
2.7 

24 
2.1 
2.2 
'3.2 
3.0 

'l6T-
'10.0 
25.0 

=97.7 
1.7 

c6.0 
3.3 
8.3 

44.8 
1.9 

0.95 
1.05 
1;35 
0.35 

.8-2 

.5-1 
.8-2. 
142:-2 
.2-.S 

,;o11.05-
1.30 
0.85 
0.95' 
0.8.. 

A-2 
.8-3 
.2-2 
.5-12 
.2-1 

11-
12. 
13 
14 
15 

(SC599 z SCl0) (1663) 
(SC599 z SC134)(1886) 
(SC599 • SC134)(1888) 
SC448-6 
NSA344-1 

8/11 . 
8/16 
8/15 
8/10 
8/14 

. 110 
* 95 

.103 
84 
97 

11 
11 
5 
1 
6 

3.5 
2.9 
2.7 
3.3 
3.1 

3.2 
2.8 
2.4 
3.0 
2,9 

-86;7-
14.3' 
-9.0 
J2.3 

'13.3 

33.1-
6.2 

7.3.4 
1.0 

'11.7 

:2.10. 
0.95 

'0.70 
,0.95 
0.50 

.2-4.A 

.2-1 
.2-1 
.8-1 
.2-.8 

:0 85 . 

-0.90-, 
.110 

0.95 

.2-2 
Z0-75.2-1 

.5-1 

.8-2 

.5-2 

16 
17 
18 
191, 
20 

NSA837-1-2-2 
TAN2561(NSA323) 
SC599-6(9052) 
SC173-12 

SA -4 

818 
8/14 
8/8: 
8/11 
8/15 

- 87 
93 

103. 
96 

-" 77 

2 
2 

20 
3 
1 

2.9 
2.6 

'2.5 
34.1 
3.0 

30 
2.9 
2.8 
2 8 
2.7 

'16.7 
25.0 
36.7 

'58.3 
'ZO.0 

7.2 
17.2 
:13.& 
'37.5 

0.1 

0.65 
0.45 
0.60' 
1.50 
0.90: 

.2-.5 

.2-1 

.2-1 

.2-5 

.5-1 

,1.05 
0.55 
0.80 

*,1.36; 
t'1 . 3 3 '. 

.2-2.5 

.2-1 

.2-1.8 

.2-5 

.2-3 

22 
23, 
24 
-25 

S21SA923-4 
NSA818-12 
NSA951-9 -
(5406 a Rio)(6098,9) 
599-6(9242) 

8114 
8/196 
8/9 
8/18 
8/11..-

. 

'79 

07, 
89 
"97 

0 
-0. 
10 
11 
13 

"3.0 
"2.9 
'28 
'2.4 
2.6 

3.1 
3.0 
3;0 
3.0 
2.4 

3.3 
20;0! 
36.7 

18.3 

1.1 
18.0 
17.0 

016.7101 
10.1 

0.55 
0.25-
0.75 
0.25 
0.75. 

.2-1-

.2-5 .... 

.2-1 

.2-.5 

.2-1 

1.10: 
1.53 
2.00 
0.50 

' 

.2-2 

.2-5
-4 

.2-1 

.2-1 
Continued 



.Table 8, .. :.Continued
 

- . . "head 24/ " cal rot ,! 
Plant exser- Leaf and- 7 31 M1 - L 

Entry Daeof ,height, tion .pant besir-7 -77- 1975 ~ 1973LZ/
No. , esiaaIon . . 0 bloom "cm m death. abilty Date AR / -tin Ran lating- Range 

26 (SC56 x SC170)(1579) .8/3 ."1.09 .15 2.8 3.0 53.3 24.8 0.65 .2-1 1.05 .8-2 
-27. . .811 - 108 9 3*7 3.5 196.7 80.6 210 1-5 2.48; .5-5 

28. SC599-6(9188)(55)- 8/15 :_.14 '14 .2.4 43.2 65.0 33.3 It0.40 .2-.8 0.75: .2-2.5 
29 SC599-6(9188) (56)'-_ ,.8/13 108 12 .2.4 3.2 150.0 38.3 0.35 .2-.8 0.75. .2-2,5

,18/li 2.7 14.8 .2-2.5
30 SC599-6(9247) (36) 02 14 2.8 41.7 .'0.80 0.61. .2-1
 

31 SC599-6(9247)(37) 8/11 _101 13 2.9 2.7 35.0 13.2 0.60 .2-1 0.61 .2-1 s 

132 BTx378(Redlan) .8/16 116 5 2.7 -3.4 18 . 82.5 F1.40 5-3 1.8T', 1-53 3 

33 : Tx7000(Caprock) !"8/13 .14 15 3.4 3.5 '.66.7 70.4 ?'l.25 :5-25 - 
34 W- 1.812 10 :3.8 98.2 1.60 - 175. 1-4.5Tz7078 101 -3.5 190.0 
:35, New bIeco-31 . ,819 108 "'13 2.8 3.7 :90.0 33.9 .00 .8-1 1.70; .2-5 

36 _,.Tx399(Iheatland) 8/10 -.100 6 3.3 3.0 83.3 52.0 1.50 *8-3.5 1.58 2-5 

11 Dat frol Lubbock Date' I unlesisspecified otherwise. 

2!lated on 1-5 scale. 1 = no leaf or plant death; 5 = dead. 

.n.' - scale. "See IDIN note taking instructions. Data taken 3/2/76, after lodging occurred. 
........
 

1'P;ilirily weak neck and after freeze stalk'breakage. Some moisture stress.. Lubbock Date I notes taken 3/1/76. 

/:jveraeof.1975.tests, .Lubbock.Date , Date I., and Dryland.
 
lated on 1-5 scale. -- tnocc.atedplants
See'IDIN.note-takng intcions.'Five per,r,'icatlon. 

Aver+ag-e-from Lubock Date' I- .e nd"Lubbock Dryvland, 1973. 
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Table 8.8.. Lodgingg and charcoal rot data from the Hybrid Lodging.Test (liLT), Lubbock, Date I'andHalfwvay, 1975 

Entr - ate f SZ bloom "-- ' Lea~f-and :plant ea1, Halfwa -.-Lubbock- I .. Lubbock, .1. 3 Chaarcoal. rot-' ri 
-no. Desisnation Halfway Lubbock I Halfway Lubbock 1 1.1/4 10/31, 12/2:- Avg.; Halfway Lubbock I -kg/ba 

1 
2 
3 
4 

A599 x SC170-6-17 . 
A599 x Tx7000 
£599-z Tx2536 
A(406 x Rio) Tx2536 
A(56 x 110) x Tz2536 

7130 
8/4 
8/2 
8/2 
7/30 

r8 

--

8/10 

8/3 
8/4 
7/31 

3.3 
4.5 
4.7 
0 
4.8 

3.6 
3.0 
3.2 
3.5 
4.8 

0 

63 
0:; 

90 

1 
.15:10 
15 

, 74-
85 

63 
100' 

93 
96,,, 

100 

.33 
-95 
"89" 
89 
99 

4.0 
4.A3; 
40 
0.0 
4.6 

1.6 
2.3 
2.6 
2.0 
2.3 

6590
6120 
6800 
6120 
5340 

6 
7 
8 
9 

A599 z TAN428 
A(56 z 33) a TAM428"-
A599 z SC56-14 
A599 x NSA440 . 
A(406 x RIo) x NSA440 

.8/2 
-8/2" 
8/7 

- 8/10:-- --
-,!-8/9 

8/7 
8-B7 
8/7 
8/11.-
8/4-

4.9 
4.2 
3.4 
33 
3.4 

4.0 
3.4 
2.8 
-3.3 
3.1 

32-
13 

0 
- 0 

0 

35 
3 
0 

- 2 
1 

100 
100 

94 
_.76 

95 

98 
95 
67 
61. 
57 

-
3.9 
3.4 

.2.8 
3.8_. 
3.8 

3.6 
3.2 
1.1 
1.5 
-2.1 

7850 
8160 
7120-. 
6690. 
6690, 

11 
12 
13 
14 

A(56 x 110) x NSA440. 
A(599 x 134) x N1SA440 
A618 z NSA935 
A(599 x 134) x Tx2536 
A(56 • 33) z NSA4/,O 

.. 
' 

8/10 
8/10
7/31 
8/2 
8/14 

8/11. 
8/137 
8/3 
8/4v 
8/15-

4.4, 
3:1 
.5: 
3.0' 
3.0' 

4.0 
30 
3.1 
30 
2.8 

0.. 
3,1 

70: 
10' 
0.-

0 
2t 
2. 
0 ' 

0 

90 
50-
100W, 
97 

46, 
26v -

100. 
91 

4.1 
3.3"; 
38 
3.4 
31.9 

.31 
1 7 
2.1 
1.5 

6750 
'6590 
7060 
750 
.6440 

16 
17 
18 
19 

A399 x (599 x 134)(1880) 
x NSA356 

A618 z SC56-6 
A618 z SC599-6(9054) 
A618 x SC599-6(9189) 

8/3 
.3788/7 
7/30 
7/31 
8/2,.,, 

8/3_. 
8/7 
17,:-

8/3:• ": 
8/5"". 

4.5,. 
2. 
3.0 
3.8 
3.2 

3.1 
22 
2.5 
2.8 
2.6 

5 
0" 
0-

30' 

1 
0 

7 
0796 

97 
92' 
9 2 " 
99 

98 
43 " 

60 
96' 
86 : 

4.4 
-1.7 

21 
. 

1.9"' 

-1.5 
1.V 
1.9 
3.-T 
1.0 

6590 
5022 
5650 
6591 
6280 

21 
22 
23 
24 

A378 z SC599-6(9242) 
A618 z SC599-6(9245) 

18 x SC599-6(9249) 
A618 x (P407x)-14(558) 
£618,x (P4071 )-33(637) 

8/3 
7/30 
7/30
8/5 
8/1 . 

8/4 
8/ i 
8/4
8/9 
8/4 . .. 

4.3-. 
4., 
4.5. 
3.4 -
3.2 

3.0 
2.5 
3.3,
2'T 
2.9 

35-.-
35 
70 

9 

1. 
2 

15 
2 
2 

_96.. 

D._0
90 
95 

87 , 

96..
73 
92 -

2.9 

3.7 
444 = 

3.5 

.3 
,398.1 

2.0-
-2.9-

+1.9 

7530 
7850 
6590':
7630 
6180 

continued 



Table 8.8. -Coninu~id" 

" 
'A

". 
V" -1 , L n "oal -2JC rot-

Entry 
no. Desionation 

Data of 501 blbom' 
Halfway Lubbock I 

Leaf and plant death-
Halway Lubbock-

Halay 
1114 

Lubbock I 
10/31 

Lubbock 1 
12/2 ( 

.....31_,_ 
Avg.3- Halfway; Lubbock ZI 

ildd,. 
kl/&

26 A618 x (P407x)-62(709) 8i' 8/4,' 3.7" 2.9'" 2: 1 9. 86' : 3.6- 1.9 7530" 
27 
28 

A618 x 
A618 x 

(56170)(1578) 
(56x170)(1579). 

8/2 
7/28 

, 8/5 
7/31, 

4.5 
3.8 

3.0 
2.9 

43 
20 

2 
7 

97 
100. 

86 
95. 

3.3 
3.7. 

1.9 
1.2 

6910 
7220 

29 A618 x (56x170)(1584) 8/7 8/11 4.0 3.3 0 7 95 83' 3.8 2.4, 7320 
30 A618 x (56x170)(1587) 8/2" 8/9 : 4.9 2.8 8 0 75 67 4.1 1.9; 6750 

31 A618 x (56x170) (1588) 8/3'' 8/9: 3.3 2.8 5 0 961 76' 2.9 1.9 7850 

32 A618 x (56x170)(1589) 8/7 8/9 4.3 3.3 0 1 94 68' 3.5 1.9' 6690 
33,i 
34 
35 

A618 z (56x170)(1922) 
A618 • (56x33) (1778) 
A378 x (56z33)(1778) 

8/2', 
8/7 ' 
8/15 

8/7 
8/jo 
8/17 

3.9 
3.4 
2.5 

3.1 
2.7 
2.8 

1.2 
0 
0 

2 
0 
0 

93 
91 
80 

94 
49-
31. 

3.9 
3.9. 
1.8 

3.2 
1.8' 
1.3, 

7010 
8790 
7380' 

36 A618 x (56x33)(1786) 8/6 8/10 4.0- 3.4 0 0 58 33, 4.2 1.7 610, 
37 A618 x (56x33)(1792) 8/5 8/7 3.0 2.7 0 0 88 65' 2.6 1.0 7120, 
38 A618 x (56x33)(1793) 
39. A618 x (56x33)'(1794) 

8/7 
8/5 

8/7 
8/10 

3.7 
3.2 

2.7 
3.0 

0 
0 

0 
1 

95., 
75 

92, 
41', 

3.6 
2.3 

1.0. 
2.4--

.8060 
7530" 

40 A618 x (599x134),(1887) 8/5' 8/4 3.2 3.5 0 1 98 97' 4.0 1.2; 6120 

41 A618 x NSA1603 8/4, 88 3.3 3.1 1 - 95 91. 4.1. 1,6.*. 6120i 
42 A618x NSA926 8/5 8/5 4.0 4.2 13 2 93 53 3.8 4.2 -6435 
43 A378 • (P407x)-48(668) 8/16 - 8/18 2.9 3.2 3 3 94 50 3.3 2.7 7690 
44 A618 x (P407x)-63(722) 8/4" 8/5"

' 
3.5 2.8 10 0 100 85 1.6 1.3 5960 

45 A378 z (56170)(1577) 8/3 8/3 4.5 2.7 25 0 98 98 4.2 1.6 4710' 

46 A618 x (173x56)(1600) 8/7" 8/9- 4.0 3.1 0 1 96 80 4.9, 1.5 80 
47 A618 x (599134)(1886) 8/2- 8/6 3.5 2.5 5 2 94 74 2.3 1.7 5960 
48 A618 x (599x134)(1888) 8/1 8/7' 2.8 2.7 0 0 94 53 2.8 1.5 5180 
49, A618 a SC599-6(9052) 
50 A618 z SC33-6 

7/29 
8/5'' 

7/31 
8/6 

2.8 
3.2 

3-0 
3.3 

3 
0 

5 
0 

100 
95 

98 
57 

1.*0 
3"8 

2.0" 
2.2 

6910 
5340 

51 
52 

A618 x SC35-6 
A399 x SC35-6 

8/1 . 
, 

8/5 
8898/8 

2.9 
3;3 

2.6 
-27 

0 
0 

3 
0 

97-
73 

91, 
40 

3.5 
4.5 

1.0: 
1.61 

7120 
6280 

53 A618 x SC56-14 7/30-': 8/4. 3.0 -;2;.5- 3 0 93 92 1.9 :.' 7430 
54 A618 x SC170-6(4252) 8/3 8/3 3.2 3.2 11 5 0 100 99 4.4 1.8 8320 
55 -399 x SC170-6(4252) -7/30- - .8/4- 4.8 3.5 30 5 97 92 3.6 1.5 8000 
continued 



&~al'88 Continued.. 

Fatry Date of 5 Z bloom Leaf and plat deathY-'l fray Lod gingLbbock I r -" " 
___________ 

" -
4 / . 

slubbock 

no.' "eintinHway Lubbock I Halfway Lubbock 1 11/4-, 10131 1I2 Avgt.- W3ivy LubbockI ah 
56 
57 
58 
-59 

A618 x SC17-6-17(4267)
A399W.x SC170-6-l7(4267) 
A618. x SC237(-9,-6) 
A378 xSC237(-9,-6) 

8/1
_8/5 

-8/8 

'5/2
5/6 
07308/4 
'8/9 

4. 
4.3 

:3.6 
33 

34 
3.2 

:2.8 
4.3 

4 
8 
3 
0 

2 
2 
0 

0 
95 

:99 
96 

932:472 
96 
78 
61 

'4.5 
2.8 

'3.9 

1*1
1.3 

6 

4710
7690 
716380 

A60618 x SC326-6 .8/3 '8/6 3.1 10 ..3 ,. 96 '89 7 2! 9 6800 
61 A378 x SC326-6 8/10 8/1 4.8 42 '3 T4 93 85 .3.7 3 '6440 
62 
63
64 

£18 x4SC599-6(9188)
1378x SC599-6(9188)

£399 SC599-6(9188) 

.71 

.-8/4 

83 
8/8 

42 
4.7 
4.823.5 

2.9
3.8 
2.8 

60
-48 

0 

12 
15 
12 

00
-89100 
100 

94"97 
,94 ' 

4.3 
2.5 

1637 
3.3 

44865907096 
'6750 

6' A618 x SC599-6(9247) 7/30 '8/1 3. 2.8 ,6 -37 200 100 3.6 '6070 

66 
-67 

70 

A378 x SC599-6(9247) 
A399 • SC599-6(9247) 

618 x NSA440 
A69378 x NSA 440 
£618 NS443 

7/31 
-688/2 
8/8 
8/1 

81/454 
w8/6 
,8/6 
'8,13 
"8/4 

-4.4 
5.0 

'3.4 
4.4 

-4.3 

3.6 
3.9 
3.8 
3.9 
'3.1 

50 
45 
0 

-1.5 
f: 8 

23 
5 
0 
-
3 

'100 
98 

.,94 
,99 

;98 
'95 
:79 

:87 
.95 

34.: 
4.9 
4.6 
.4.8 
4.2 

3.5 
1.5 
:4.2 
2.7 
.993.9 

6590 
6280 
7430. 

'4870 
6490 

71 A618 x NSA 637 
72 £618 i NSA681 
73 A618 x NSA817 
74 £618 •NSA87 •7/29 
758/1 x3.4 o78 

7/31 
8/2 
7/30 

8284 

18/3 
.8/5 
'8/2 
8/2
865 

4.0 
4.7 
4.7 
'3.8 

3.4 
3.9 
4.0 
3.2 
2.3 

' 3 
15 

C'50 
.10 

0 

6 
7 

17 
2
0 

;00-
77 
99 
.90
;93 

97 
- 68 
98 
.94 

4.2 
4.4 
4.5. 
3,3 

3.1 
4.4 
2.9 
141.1 

5750 
5860 
7630 
'64905750 

76 
77 
78 
79 

A378 x (406 x RiO) 
A618 x (P407z)-47(670)
A618 x (56x33)(1790) 
A399 x (56x33)(1790) 

8/8 
8/5
8/7 
8/14 

-8/8 
8/11

:8/6 -
819 

3.8 
4.3 
3.0 
"2.8 

4.4 
3.1 
2.8 
2.6 

1 
9 
0 
0 

4 
0 
0 
0 

100 
"88 
87 

140 

-68 
73 

.47 
:17 

-3.9 
4.1 
2.3 
2.5 

3.2 
2.1 
0.9 
'0.9 

5180 
5260 
6910 
5650 

80 £620 z SC423-9 :7/31 8/3 -4.8 3.5 92 45 100 100 2.2 3.8 3920 

81 TAX 670 
82 TAX 680 

T 124 
84 WAc 694 
85- :7671 rL 

7/30 
8/1

.838 .* 
811 
71 

8/1 
/ 

8/3' 
84 
8/3 

A.7 
. 

4.3 
3.5 
4.1 

3.7 
3.3-
4.1'.-

2.6 

73 
80-
28-
20-
49 

51 
3 

28 
.92 

6' 

100 
1050 

99 
W:,6.99. 

100 

100 

'98 
100 
-99 

4.4. 
. 

4.3 
4' 

"4' 

'3.8 
. 

'44' 
-.3.0 
2.5 

340 
320 

'5964
.6180 
7010 

Continued 



Table 8.8. Continued 

Entrya~u Lo Ch" ro41 :Grain 
-l -/ " 


. -,.. -. Date of 50% bloom Leaf and plant death Halfway Lubbock T Lubbock.I ,o a *o yieldEntry~r 
no..Desination Halfay Lubbock I 'Halfway -Lubbock I - 11/4 10/31 - 12/2 Avg..-- Halfway- Lubbock I k/lha 

86 NK .2616, 7/2 8/1 4.4 3. 01 0 4.4 1.7-., '5340-: 
87 "I610 - " 7/29P 7/31 3.9 3.4 23 21 100 T 99 3.1 2.8:- 5960 
88 A399 iTA .2567: 8/9- 8/5; 4.3 3.4 10 2 - 92 - 90 4.7 2.9.- 6591. 
89 £.399.xTAM 2568, 8/2 8/1 4.8 3.5 13 30 100 99 4.0 4.2 "6800 
90 £399z TM-428 I 8/21 8/3. 4.8 3.7 33 1 , 100 '94 0 4.9 2.9. 7006 

''ated'-on 1-5scalle:. 1 - no leaf orplant death, 5 - dead. Death due primarily to moisture stress. 

r2/-ma3ly ,wieak t-neck and stalk brea age. Lodging at Halfway on 3U/4 and Lubbock Date I on 10/31"was prio ,rto a fre'eze and was moisture: stresm 

induced lodging., The difference between Lubbock Date 1, 10/31 and 12/2 was after-freeze stilk breakee due tostrong winds. 

'i'Average fromuLubbock I on 12/2, Lubbock Date II, and Lubbock Dryland. 

ted'on 1-5 scale: See IDIN note taking instructions.' Average of five inoculated plants per replication. 

5/Lubbock Datei:: 

w 



Table -V . V.AgronozLC daktf' frou the Hybrid: Lodging Test, 1975. 

Entry~ ~ ~ Pan-Entry ."hei~ght," 
no. Designation 

1 A599 x SC170-6-17 130 
2 A599 x Tx7O00 130 
3 A599 x Tx2536 130 
4 A(406 x Rlo) x Tz2536 11i4, 
5 A(56 x 110) • Tx2536 124 

6 A599 x TAM428 135 
7 A(56 x 33) x TAM428 132. 
8 A599 z SC56-14 140 
9 A599 x NSA440 125,..

10 A(406 z Rio) x NSA440 U9 

11 A(56 z 110) x NSA440 "-. 119 . 
12 A(599 z 134) x NSA440 nl2 
13 A618 x NSA935 .130 
14 A(599 x 134) z Tx25361' 124 ,' 
15 A(56 x 33) x NSA440 124 

16 A399 x (599 x 134)(1880) 124,--
17 A378 x NSA356 115 
18 A618 x SC56-6 ---- 131 -
19 A618 z SC599-6(9054) 131 
20. A618 x SC599-6(9189) 135 

21 A378"z SC599-6(9242) 124 
22 A618 z SC599-6(9245) "128 
23 A618 z SC599-6(9249) _126 
24: A618 x (P407)-14(558) 131 . 
251 618 z (P407z)-33(637) -135 -

leaf and plant deathb' 
enrLbok-bbe ubokLUbction, Lubbock Lubock Lubock 

cm.. II 8r Grub 

23 3.5 3.4 0 
33 3.4 3.5 0 
30 3.1 3.2 3.1 
30 4.0 2.7 0 
13 4.0 0 0 

23 3.3 3.5 0 
24 3.3 3.8 0 
30 3.1 2.5 3.3 
25 .. 3.0 , 2.9 .3.7 
27 3.2 2.4 .5 

24": 3.5 . 3.2 0 
30 0 2.5 0 

36 2.8 2.9 0
27 - -, 30 , 2.5 0 
17 2.5 p.022 

29 0,: 3.0 . . 0 
11 2.9 2.4 3.1 
23 -- 3.0 -2.7 -0_ 

. 28 2.9 3.1 0 
26 2.8 3.4 - 3.0 

.25 3.0 ' 2.3 0 
33 2.8 3.0 0 
'30 3.0" 2.7 0 
23 2.6 2.4 0 
-31 - . 9 . . 2.92972 

alfv.ay 

1.9 
0 
2.9 
2.2 
3.5 

3.0 
2,5 
2.1 
2.3 
2.8' 

2.4 
2.9 
3.5 
2:5 

-2.7. 
3.1 
3.4. 
2.7 
2.8 

3.2 
3.0 
3.4 
2.7 
2.6 

Luboc 
I 

1.8 
2, 4 
3.0 
3.0 
40 

2.4 
2.7 
2.8 
2.0 

,0 

2.7 
2.0 
2.8 
:2.2 
19 

2.6 
3.2 

3 
2.6 
2.8 

2.9 
2.8 
2.8 
2.9 

3 

'Diirabiltyu 
LubboLubbubbock 

II Dry 

2.3 2.7 
2.8 . 
0 0 
0 0 
0 0 

2.1 0
0 0 

3.0 28 
2.5 2.7 
"2.8 3.O 

2.8 2.8 

0 2.0 
0 0 

;0 
4 .0'00 

*0 2 0 
0 3.2 

.2.9 3.1 
0 0 

3.0 0 

0 0 
0 0 
0 0 

.2.7 2.9 
0 0 

Lubbock 
Grub 

A 
0 , 

-0 
0 
0 

0
0 

0 
2.8 
2.3 

0 

0 
0 

c0 

0 
3.2 

0 
0 
0 

0 
0 

00 
0 
0 

Lubbock 
lI 

20 
90 
93 

.80 -

98 

9797
88 

45 
38 
16 

17 

-

.00 
85 . 

-
3.7 
48 
92 

746 

-70% 
90 
93 
55 
86 : 

Lodging2 2 
Lubbock 

" r-
16 
95 
82 
93 
... 

98 

62 
69 
37 

31 

20 

92 
.

98 
33 
;40 
97 

5 
97 
97 
75 

Lubbock 
Grub 

-
-

95 
-

-

93 
75 
40 

-

-

-
85 
-
-
94 

-
-
-
-

97 

0 

Continued 



Table 8.. ontinued 

-ezeer Leaf and plait deathI / Desirabili"ty Lodginq"Z : 
btryheiit, :tin, Lubbock Lubbock Lubbock Lubbock Lubbock Lubbock Lubbock Lubbick Lubbock Lubbock 

no. 
26 

Desimation 
A618 x. 0407x)-6Z(709) 

cm 
14 

cm 
28. 

IT 
2 8 

Dry 
2.7 

Grub 
3..5 

Halfway 
2- 5 

I 
2.8 

II Dry
2.7 

Grub IV 
788 

Dy Grub 

27 
28 
29 
30 

A618-x 
A618 x 
A618 x 
A618 x 

(56x170)(1578) 
(56x170)(1579)' 
(56x170)(1584) 
(56x170) (1587) 

. 
136; 
146 
13 
116 

25 
31 
19' 
17 

3.0. 
3.2 
3.4 
3.0 

2.5 
2.9 
2.7 
2.7 

0" 
3.3' 
3.1 

0 

3.3 
3.1 
2.5' 
2.9 

3 
3 

2.4 
2.9 

0-; 
0 

2.6 
2.6 

0 
0 
0". 

2.9, 

0O 
0 

2.61 
0 

90 
87-
68, 
73! 

70' . 

1001' 
87-
53.. 

. 
95 
65, 

-

31 
32 
33 
34 
35 

A618 x (56x170)(1588) 
A618 x (56x170)(1589) 
A618 x (56x170)(1922) 
A618 x (56x33)(1778) 
A378 x (56%33)(1778) 

135. 
125, 
136 
136 
132 

25 
20 
23 
21 
5 

2.8 
2.9 
2.9 
2.9 
2.7 

2.8 
2.5 
3.8 
2.7 
2.4 

3.0 
3.4 

0 
3.6 
0 

2.4 
2.6 
2.5 
2.9 
2.6 

2.5' 
2.9 
2.8 
2.3 
2 

2.7 
2.8 

0 
2.6 
3 

. 
2.8 
2.8 

0 
2.4 
3.3 

2.9-
2.7 
0 

2.8 
0 

63 
62-
93 
30 
-

68 
48, 
98 
27. 
8 

-

85.
73' 

80 

36 
37 
38 
39 
40 

A618 z (56x33)(1786) 
A618 x (56x33)(1792) 
A618 z (56x33)(1793)
A610 x (56x33)(1794) 
A618 • (599x134)(1887) 

119 
138 
140 
137 
144 

19 
21 
17 
25 
21 

3.3 
3.1 
2.8 
3.0 
2.8 

2.7 
2.4 
2.9 
2.5 
2.4 

3.3 
3.2 
3.4 

0 
0 

3.1 
2.4 
2.9 
2.7 
2.4 

2.8 
2.5 
2.4 
2.8 
2.7 

2.7 
2.6 
.0' 
2.5 
0 

2.9 
3.0 
2.9 
2.9 

0 

2.7 
2.7 
2.4 
0 
0 

18 
43 
90 
25 
96 

21 
63 
90 
23 
98 

43 
83 
92 
-
-

41 
42 
43 
44 
45 

A618 NSA1603 
A618 x NSA926. 
A378 x (P407)48(668) 
A618 z (P407x)-63(722) 
A378 x (56x170)(1577) 

142 
112 
149 
142 
126 

19 
19 
19 
28 
14 

3.0 
3.1 
2.8 
2.8 
3.0 

2.9 
2.6 
2.2 
2.5 
3.8 

0 
0 
0 
0 
0 

3.1 
2.7 
2.8 
2.6 

3 

3 
2.8 
1.7 
2.9 
2.8 

0 
0 
0 
0 
0 

0 
3.0 
218 

0 
0 

0 
0 
0 
0 
0 

90 
30". 
15 
95 

100 

88 
35 
43 
60': 
95 

-

-

46 
47 
-48 
49 
50 

A618 x (173x56)(1600) 
A618 x (599x134)(1886) 
A618 z (599x134)(1888) 
A618ox SC599-6(9052), 
£618 x SC33-6 

156 
132 
122 
149 
124 

25 
25 
18 
28 
30 

3.0 
3.2 
2.5 
3.3 
3.1 

2.9 
2.8 
2.8 

3 
2.9 

0 
0 
0 
0 

3.0 

3 
2.7 
2.8 
0: 
2.7 

2.8 
2.7 
2.3 
3.2 
2.4 

0 
2.7 
2.7 

0 
2.6 

2.8 
0 

2.5 
0 

2.8 

0 
0 
0 
0 

2.8 

r70 
40 
A. 
95 
44 

174
89 
20

100 
.33 

-

-
;50 

.51 A618 x SC35-6 149- 36. 2.8 2.5 0 2.7 2.4 O0 8088 . 9 . 
52 A399 x SC35-6 
53 A618 x SC56-14 
54 -£618 a.SC170-6(4252) ---

..,124 
151 
157. 

w.32 
_30 

3243.3 
2.8 
2.5 

2.7 
2.6 
2.9 

0 
2.5 

0 

2.2 
2.9 
2.3 

2.1 
2.8 
2.8 

7 
'2.5 
-i0 

0 

2.9 
0 
0 

0 
0 
0 

-"25 , 
-'87 
98 

2L-
- 95 
'100 -

. ,, 
I00 

-

" 

55 A399 a SC170-6(4252) 131 28 3.5 1.8 0 2 2 0 2*' -0-... 85. 95-. 

Continued 



Table89 otnd. 

e _ -p a t f d a dt Desi rabil it _ _ _ _ _/_ Z7 _ _ 

56 
57 
58 
59 
60 

noert-t 
no Dmntin 

A618 x SC170-6-17(4267)....A39 SCIOA399 z SC170-6-17(4267) 
A618 x SC237(09,-!6) :-,, 
A378 z SC237(-9,-6) 
A618 x SC326-6 

cm 

138, 
121 
135" 
114 
126 

tion, 
m 

30 
27 
24 
21 
31 

Lubbok 
I' 

3.1 
3.3 
2.9 
3"7 
3.2 

Lubbo 
Dy 

3.4: 
,0." 
2.6 
2.5 
3.3 

LubbockLu 
Grub 

3.23. 
0 
2.9 

0 
3.5 

alway 

3. 200 
2.3 

2.7 
3 

Lubboc 

3' 
2.5 
2.8 

2.7 
2." 

LubbCk 
~ 

0 

Z0 
0 

Lubok 
Dy 

0
0 

0 
0' 

Lockck 
.IfGrub 

' 
0 

0 
0 

ckLubock 
IIDr 

989 
, 

96 .93&050 

40 
89 

1 

Lubbock 

00100, 
...86 

48 
83 

Lubok,Lubbock 
rub 

1l00: 

95 

-

96 
61 
62-
63 
64 
65 

A378 x SC326-6 
A618 z SC599-6(9188),: 
A378 x SC599-6(9188) 
A399 x SC599-6(9188) 
A618 x SC599-6(9247) 

17 
137 
136 
135 
133 

25 
303.263 
25 
30 
3i 

3.8 

3.1 
3.3 
3.0 

3.5 

2.8 
2.6 
3.5 

0 

3.;2
0 

2.9 

3.1 

3.0 
2.3 
2.9 

2.7 

.0 
2.8 
3 

0
0 

0 
0 
0 

0
0 

-0 
0 
0 

0
0 

0 
0 
0 

6783 

-94 
90 

-100-

9498 

97
93 
99 

-100 

97 
-

100 
66 
67 
68 
69 
70 

_378 z SC599--6(9247)' 
A399 x SC599-6(9247) 
A618 x NSA440 
A378 x NSA440 
A618 x NSA443 

132 
.116 
126 
126 
127 

26 
27 
34 
20 
25 

38 
:0/
3.3 
3.4 
3.7 

34 
3.6
33 
2.8 
3.4 

3.0 
0

3.4 

2.9 

2.9 
.5

2.5 
2.4 
2.9 

2.993
2.7 

-02.2 
3.1 

03: 

2.6 

-0-

0 

2.6 

73) 
"0 

0 
28. 

2-c0.. 
29 

W 

62 

85 
92 

99 
92 

-278 
.95 

9 
8 

85 
71 
72 
73 
74 
75 

A618 a NSA637 
A618 z NSA681 . 
A618 x NSA817 
A618 z NSA837 
A618 x (4O6xR o) 

121 
115 
119 
119 
116 

25 
22 
30 
29 
26 

3.1 
3.5 
3.7 
3.9 
3.3 

3.1 
3.2 
3.4 
3.4 
2.5 

3.5 
3.4 
3.7 
3.2 
3.2 

3.6 
3.1 
34 
3.2 
3.2 

4.5 
1' 

3.5 
:3 
2.4 

0 
0 
0 
0 
0 

20, 
3.1 
0 

.0 
05 

0 
2.8 
0 
0 

2.5 

94 
73 
91 
-98 
.70 

98 
55 
97 
95 
70 

99 
60 
o 
90
88 

76 
77 
78 
79 
80 

A378 z (406x1lo): 
A618 z (P407z).47(670) 
A618 z (56x33)(1790) 
399 x (56x33)(1790) 

A620 z SC423-9 

153 
138 
124 

22 
37 
25 
15 
25 

2.8 
3.2 
2.8 
1682.9 

3.1 
2.7 
2.4 
2.4 
3.0 

0 
3.4 
2.5 
0 
0 

2. 
2.9 
2.2 
2.7 
3.9 

2.4 
2.5 
2.2 
2 

2.7 
2.5 
2.8 
0 

3.0 
2;.1 
2.3 
0 

2.7 
2.3 
:0 
0 

73 
5 

100 

75... 
57 
18 

100 

. 
-90 
33 
38
0 

81 
82 
83 
'84 
85 

TAN 670 
TAN 680 
T"124 
iC694--

RS"671', 
....... 

140, 
'152: 
115 
130 
128 

:26 
'25 
28 
20--
20 

-3.3 
3.5 
4.3 
3.4 
3.5 

3.1 
---.3.8 

3.6 
-3.2 
2.9 

3.4 
3.9 
3.9 
3.8 
3.5 

3.8 
3.1 
2.9 
.2.1 
3.4 

.3.3 
3.0 
3.5 
4.0 
3.5 

0 
'0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

2.5 
0 

. 99 * ,100 
'99 -100 
96 '99 
100 100 
99"-"99 

100 
100 
99 
90 

100 
ContiLnued -0.



Table 8.9. Continued 
D

-1 ead!/ Leaf and plant dei2 .eirabILt-	 Lodl in I 

Entry 	 heiht, ton, +- Lubbock Lubbock Lubb6ck LubboCk Lubbo ik IIbbock Lubbock- Lubbock Lubbock Lubbockno. Deta+t --, "c Dryt 	 :-t+ =7:x + 
no Dsgnton C c I Dy Grub Halfiay I I -' ru IDry Grub 

86 K1266 : -l30 - 27 - 3.8 2.8 3.4 3.5 3.1 0 -0 ;0 79 92 98 

87 RS 610A 130 25 3.8 2.9 2.7 3.3 3.7 0 0 0 98 99 99 
88 A399 m TAM267 *"109 1 17" 3.2 2.8 3.0. 2.9 3.0 0 0 .0 88 9i 88 
89 	 A399 x T.A2568 120 30 3.8 3.5 3.8- 3.5 3.5- 0 0 0 99 99 100 

' 
90 A399 TAX428 130 25 38 3.6 3.7 2.8 3.0 0 0 0 83 99 99 

91 A618 x NSA818 122 28 3.5 2.8 0 0 . 3.0 0 0 0 90 90 

92 A618 x NSA951 132 28 3.8 3.0 0 0 2.9. 0. 0 0 95 80 

3.5 0 0 4.0 0 0 0 'Z99 98 93 A618 x SA9101 119 30 4.0 
94 A618 x NSA 548 126 17 2.9 2.3 0 0 3.0 2.9 3 0 17 25 

- 0 - 0 44.92 94 9895 A378 x SC99-6(9054) 131 0 3.3 3.4 3.5 0 2.8 0 

96 A378 x.SC170-6(4267) 125 26 3.7 2.8 3.8 0 3.1 0 0 0 + 81 98 100
 
97 A378 • (56x33)(1790) 137 21 2.8 2.4 2.9 0 3.7 2.9 2.8 . 2.3 35 .12 83
 

I 1 Lubboc)k Date I. 

-1 Rated on 1-5 scale. 1- no leaf or plant death, 5 - dead. 

-/Rated an See taking instructions. Lubbock 1, 11, Dry, and Grub data taken late,after lodgingoccured.1-5 scale. rnote 

A/Privutrily--veak neck and after freeze stalk breakage. Lodging notes taken. Lubbock 11 12/3, Lubbock -Dry,_U/5 and LubbockGrub 12/A. 
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C-9. PopulAtin Breeding 

Several random: mating populations c~iainxng elite sources 

of disease resistance, insect resistance, and elite United
 

States rpl ave__ 	 The populatios use
m been developed. 


'as a source of genetici male sterility. 
'Each tpopuatonis grown in isolation from othei sorghum
 

iAnha~block with from 3,000 to 5,000 plants. Male ster4ie 

plants 	are identified at flowering time and a colored ,tag 

placed in the tip of each sterile head. At harvest, each
 

tagged plant ist harvested and threshed individually. i"Equa
 

,quantities of seed are then massed to produce seed for the! 

next cycle of random mating. 

The populations and their primary objectives are &isted 

in Table 9.1. 'The insect resistant populations, TPlRWaid 

TP8R are discussed in detail in sections D-l-and D-2, 

respectively. 

Listed below is the status of,:each'population::;,
 

TP1R - released and distributed in 1975 after four, 
random matings. • .-.. , 

TP1R12 	 - this revised..version of TP1R receivedi second 
random mating in 1975--will be random mated., 
again in 1976. 

TP2R03 - received third random mating in 1975--paifi 
to release and distribute. 

TP3RO4 	- plan to release and distribute,,. 

TP4R04 	 - 'jrown and massselectediat , t'hr6ee' locations 
under four environments--ea'ch' recombined and 
now being random mated in Puerto Rico 1i 
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TP5BB10 - this revised version of;.TP5RB0 was random
G imatedfor first time fnii 9- te raom 

mated again in .1976. , * 

TP6B0 4 - plan to release and: distribute.
 
TP7BOj - received:.third random mating at Chillicothe
 

in.1975--planto release and ditribute -- ' 

TP8R-	 released :and distrbuted in 1975.'' 

TP9RO 	-grown in !1975 anAdoging resistant S and 
1/2. sib plants selected for screening with 

....Pythium and under natural lodging in 1976.
 

MTPoR0	 but faid2 grbn in:1975 f6r 14DM inodulation, 
to get it inoculated--will be inoculated and 

' .. resistantt'plan~tsallowe46d 'to ran.dom-mat i 976. 

~TPllR0, -random mated in 1975--released and"di'stirbut d 
3in late 1975. 

TP12R0 random mated in 1975--will be random mated again 
in 19.76.0 

TPI3B01 "random mated in 1975 at chillicothe-being ' 
random mated in Puerto Rico--will receive third 
randomminge in 19.76. 

-random mated "in 1975--being random mated in... 

'Puerto Rico--will receive third random mating 
in 1976. 

In 1975, 200 randomly selected plants each from TP3, TP6 

and TP7, were" evaluated for level of head smut And downy mildew 

resistance in the Berclair Downy Mildew Nursery (Table 9.2). 

ThMiese data indicate. that TP7 has a higher level of resistance 

.'to both smut and mildew than TP6, as anticipated by the makeup 

ofthe 	population. ,Also', TP3 had a surprisinglyigh level of 

d4owny, milde'wresistance., 
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jere ro.sob 'grown 'ii' 1975 "j hc had been- selected. 

under disease conditions the previous yea (Table 9.2). Al

though not directly omparai sihce they were" grown in, 

different,inurseries, it appears that it' is,easier to Shift 

resistance to downy midew. than for head ,smut. IA very high 

proportionof S1 rows'from the selected S s had mildew 

resistance, while :there was little differencei smut between 

those selected under disease.pressure.the'random selections and 

- Silectioni 'from various poul ios r outstanding for 

1odging resistance, insect and disease resistance, ,grain weather-

We plan to continue to use populationsing resistance, and yield. 
as h'5eding tool to handle la rge quantities Of germplasm. We 

will continue to attempt to improve various populations,by 

eil'thr mass selection, S1 or '2 sl ng,'or inoculation 

and ,then.selectively removing susceptible plants before random 

mating. 



Table 9. 1. 


Des tio 


TP1Rl 

TP2R 


TP3R 


TP4R 


TP5RB1 

TP6B 


TP7B 

TP8R 


TP9R 


TP1OR 


TPlIR 

TPI2R 


TP14R 

Texas sorghum-populations in various:,-stages of development
 

Description ____"_- __ 

Greenbug resistant (disease
 
resistant x!greenbug resistant)
 

Greenbug-disease,resistant
 
(TP1R xdisease resistant)
 

Multip disease resistant
 

Downy mildew resistant
 

General -.source
 

Broad tbase ,(converted lines)
 

Standard B line,'(some part.
 
conv. BxDoggett B)
 

*Disease fresistaxt B (TP6 x 
zerazera deriV. B) 

Midge resistant 

Lodging resistant
 

MDM resistant(QL source)
 

(QLf,2xTP1,2,3I4,5,9)
 
' Twin seeded (TP x twin seed) 

High lysne (SC,-1030 source) 
..
 

Wa dodbsperm B line
 
Waxy endospertm R line
 

: 'N 

1Hal, Number 
sterile component 
gene lines 

3 26(5 gb res) 

-

's3 33 

1is3 38(21 dm res) 

1s3 37 

ms3 -

ms3 25 

s3 -

183 67 

ms3 64 

ns3 -

iS 3 :' -

S3 -
ns3 

T - ms 
ms ... 

. ,* 



Table 9.2 r.equency of random, nd selected-s 1 progeny fromvari us 	randommaing populati- with. riesistance to head smit and downy illdew. 

~.. ' Nunber of Si rows:
Popultio Type ... 	 Nuber of - us Resistant to. Resistant- to PSuceptible-. 

Population "ca-nooff' . Sis Susceptible to smut, s, .+ -both SmUt _ 

seeted. " .nto smut and resistant to susceptible to and rows resistant-to:from s-,-selection .4,19757:test- selected downy mildew downy milde. domny mildew .downy mildew* DoMy mildew Read smut Both 

i 3 3) RadmaBerclair 
Lubbock-downy milde". 

200 37 ;29 68 66 -47 '67 -33 

nursery .-- -... 

72D2 .231 57 54 34 86 61 52 37, 

TPR0 199 88 32i .138 34 40 19+ 

TP2102 Plants resistant to Beeville-head 44 4 21 2 17 86 43 39. 
-both smut and mildew-: smut 
Berc.H.S.-1974 nursery -

TP" 21 2 6 0 13 •90 62- 62 

42 " 64 6 22 5 31 83 56 48 

TP7 K 1 . . 152 37 69 4 -. 73 :28"42 	 301--	 .. ? :
 7 	 .... 




113
 

Pythium Rodt Rot 

120'S is 


to Pythiui gramifiicola., Seedlngs'were grown 'in. sand culture 


During' ' 'eiec'tl from TP9RO 3 were evaluated for reaction 

for 20 days, 
and inoculated with mycelial mars of P graminicola. Eh line was evaluated 

for plant growthk, root rot, root growth and crown rot. Combinations of low 

root rot, good root.and plant-growth were used primarily in basing selection 

for use in developing Pythium root rot resistant TP9 population. 

Table 9.3 Selected S1 heads with low disease index.
 

Selection Disease Selection Disease 
Selection Disease Selection 
 Disease
 
Index Index 
 Index Index
 

TP9RO -6 2.6 TP9RO3 -51 2.6 TP9RO3 -86 2.0 TP9RO3 -114 2.3 

TP9RO3 -13 2.1' TP9RO -58 2.3 TP9RO 3-87 2.0 TP9RO3-115 2.1
 
TP9Ro3-14 2.5 TP9RO3"59 2.6 TP9RO3-88 1.7 TP9RO3-120 1.5
33
 

TP9RO3-15 1.9, TP9R 3-62 2.0 TP9RO3-89 1.7 B Tx3l97 3.8
 

TP9RO-1'8 2.1 TP9R03 65 2.5 TP9RO3-92 2.2 B Tx398 2.8
 

TP9RO3-22 2.1, TP9R03-6' 2.5 TP9RO3-95 2.5 SC326-6 3.0 

TP9R03-32 2.5 ,TPRO 3-70 2.6 TP9RO3-99 2.4 Tx2536 2.2 

TP9RO -429 TPR -71 2.46 
TP9RO3-42 2A : T9O3 7i 2.6 TP9RO3-100 2.4
 

TP9RO3 -44 2.4 TP9RO3-75 2.6 TP9RO3-101 2.1
 

TP9RO3-45 2.6 TP9RO3-76 1.8 *TP9RO,-03 
 2.6
3 .3
 
-
TP9RO3 -47 1.4': -TP9RO3 -77 1.4 TP9RO3-104 1.7
 

TP9RO-50, 2.6' TP9k-'RO-o78: 2.1 TP9RO3-105 2.0
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The procedure of s 1 testing.permitsforini:g a!newppopulation': 

,without producing seed on diseasedpln'ts.in the greenh;ouse. During 

1976, the selected SlS in Table 9.3iwi be recombined andrandomt. 

mated to develop a newsub-opulation Of ,TP9 ,:This, new? population 

will then.. be compared with the original:population to determinei 

progress made in root rot resistance. 

http:sedpln'ts.in


115
 

Tropical Adaptation
 

SeVeral femalestwere testcrossed to standard'males and grownin 1975 

t o 'determineyield potential of the tropical adaptation characteristic. 

The femaies d'eveloped from the B Tx 3197 x SC 0170 cross show the great

est-tropical.adaptation. At Weslaco in Southern Texas'the tropically
 

adapted;female by a standard male produced significantly greater yield 

than any commercial hybrid tested. At College Station, yields were 

generally better and similarly at Lubbock. Number of days to flower was 

greater at Weslaco and,College Station for the tropical type hybrids when 

compared to standards but not at Lubbock (Table 9.4). More extensive 

tests will be carried out in 1976 to test for both tropical adaptation 

and combining ability. 
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Table 9.4' Yield of tropical..ly,adapted females grown .atWeslaco,
 
College -statiobn and Lubbock :inJ1975.
 

Grain yield, kg/ha
 

I ~ ~ ~College'.
Designation Pedigree Weslao. Station Lubbock
 

.ATx 378 x Tx 2536 2990 7010 7340
 

A Tx:399 x Tx 2536-
 2340 
 5470 
 6940
 

RS 626 A Tx 3197 x Tx 414 1390 4580 5890
 

-4010 7290
74CS4417 x Tx 2536 


74CS5455 x U 2536 77510

74CS5550 x Tx 2536 6310 7940
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E. Seed Releases
 

Listed'below are.the sorghum lines or germplasm sources 

which have been'released by the Texas Agricultural Experiment 

Station,during the AID contract period, February 15, 1975 

February 14, 1976. Below them are listed sorghum materials which 

have been proposed for release, but have not yet been officially
 

approved for release, or items .which are now in the process of
 

b prepare for release and should be submitted and approved
 

before the 1976 spring planting time. 

Threleases are products of the overall Texas Agricultural 

Experiment' Station sorghum improvement program. Much of the 

breedingwasdone,prior to AID funding and some were developed 

primarily without AID funding. All are listed here, however, 

because.they have relavence to the objectives of the AID contract. 

Releases 

TP1R - greenbug resistant population 

TP8R - midge resistant population 

TPliR twin seed population 

TAM! 2574-TAM 2713 - 140 Gaines releases from Karper yellow 

endrosperm breeding nursery 

Tx 430. -"downy mildew and head smut,resistant ,zerazera 

yellow,endosperm male 
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Proposed :or ,being!prepared for :release
 

Tx 2714- Tx 2733 - disease resistant zerazera.derivative 

restorer lines 

Tx 2734 Tx 2748  greenbug resistant restorer lines 

Tx 2749 - Tx 2752 " greenbug resistant A arid B lines 

Tx 2567 -Tx 2573 - lodging and charcoal rot resistant, mite 

resistant, disease resistant restorer lines 

Tx 2753 - TY.: 2757 - grain weathering resistant, Cercospora,
 

resistant, lodging resistant, high yield,
 

disease resistant restorer lines
 

TAM Bk's - six downy mildew resistant sudan type bulks 

TAM Bk's - eight downy mildew resistant forage type bulks 

TP2R - multiple disease resistant populatico 

-IA4 

TP6B - standard B-line population 

TP7B - disease resistant B-line population 
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D. Insect and Mite Studies
 

D-1. 	 Greenbug Resistance
 

PROGRESS"IN!'BREEDING FOR GREENBUG-RESISTANCE
 

"'The rebug ," [contitnues 

to be4,a'J o'r-est' of 8'orghun' The' continued'.spread' of greenbugs 

tha't' ar'e' resistant to commonly used insecticides has created an 

ii ai need for st plant resistance in sorghum t ugs 

eIn'stide"-aapplicatio. for 'greenbug control were very high 

throughouitthe Great Plains in 'i975. Considerable concern was 

created in Brazil in 1975 (Carlos Rossetto,'personal communication) 

Germplasm Releases
 

The genetic male sterility gene, inS, from 'toes' was back

crossed with Tx 411, Tx 412 and OKRY8. Genetic sterile plants
 

from these three lines were used as females An crosses with dis

ease resistant lines to provide the female parents in developing
 

TPIR. 

Equal quantities of seed from F1 plants from each of the 

female parents were bulked and planted in an isolation block in 

alterndte rows with a bulk of the greenbug resistant male .parents, 

Male fertile plants in the female rows were cut from the row as 

soon as they could be identified, allowing crosses to occur only 

between the greenbug resistant male rows and the sterile plants 

in the female rows. 

Male sterile plants were harvested from the female rows and 

equal quantities of seed were bulked from 1000 heads to produce 

TPR. Equal quantities of seed from approximately 1000 heads, 

were bulked aftereach random mating to produce the seed for 
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,the next qcycle, of random mating, ,. fr the 

ti2.TPR;.was;rndo Immatted'ort 

fourth ti*-in 1974. 

"Greenhouse: evaluation of. 320,plants•..from ,TPlRindicate 

-that_approximately, 38%-of the plants are- as .resistant, to the 

greenbug 'as TAM 2567. Sincej.manvof .the lines, composited to, 

,,produce the original female-parents.of the population are disease 

,,',ph~ud~~vide s,,orghumbedesiresistant, TP1R should Pro reedeswth a single
 

population.containing greenbug resistance and disease.resistance
 

from, several sources.,, 

Most plants in TPIR are 3-dwarf but some 2-dwarf plants are 

present. Seed color ranges from white to brown. Maturity-ranges 

from early to late. Approximately 50% of the plants are male 

sterile. 

TP1R has been released and distributed to 42 breeders and 

ent6iomooisis in nine countries. This population provides 

breeders with greenbug resistance from six sources combined 'with 

elite disease resistant material. With the proper'population
 

breeding approach, sorghums combining high yield potential,
 

greenbug resistance and disease resistance, can be developed
 

fromthis lation.
 

Greenbug resistance derived from SA 7536-1, IS 809 and KS
 

30 have been crossed into five standard sorghum varieties.
 

Nineteen lines developed from this breeding program, designated
 

Tx,274- Tx 2752, have been proposed for release.and will
 

boraden the germplasm base 'of available greenbug,resistant lines
 

while incorporating greenbug resistance into lines with improved
 

http:female-parents.of
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yield potential and disease resistance. The pedigree, descrip

tion and agronomic data of these lines are presented in Table 1.
 

Effect~of Greenbugs on Grain Yield of Resistant and Susceptible
 

Hybrids:
 

Three commonly used susceptible hybrids, A Tx 399 x Tx 2536,
 

A Tx 378 x Tx 2536 and TAM 680; and three greenbug resistant
 

hybrids that will be grown by producers in 1976, A Tx 399 x TAM 2567,
 

A Tx 399 x TAM 2568, and A Tx 378 x TAM 2567 were grown in repli

cated yield trials at several locations in 1975. Nine experimental
 

hybrids were also included in the test.
 

Data from two of these tests are presented in Tables 2 and
 

3. Data from the Deaf Smith County test (Table 2 ) shows the 

yielding superiority of resistant hybrids produced with TAM 2567 

and TAM 2568 when compared to these susceptible counterparts pro

duced with Tx 2536 when greenbug populations are large and are 

not controlled. 

In the Hale County test (Table 3 ) data are presented from
 

a test receiving four applications of insecticide to control
 

greenbugs. Grain yields and other agronomic data from this test
 

illustrates that greenbug resistance has no adverse effect on
 

grain yield or any of the other agronomic characters measured.
 

Pdoulatidn,Breeding.: 

TP1R was grown under natural greenbug populations in the 

fields., One hundred thirty six greenbug resistant, 3-dwarf 

plants with good yield potential were selected. These selections 
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will be used to determine "their disease resistance. and to, combine 

for additional cycles of random mating and selection. 

PediSgreIe -Beeding : 

Replicated yield tests of hybrids made with advanced lines 

derived from crosses between greenbug resistant lines and TAM 

25540, Tx 7000 and TAM 428 were conducted.
 

Grain yields and other agronomic data of the TAM 2554 

derived lines compare favorably with the susceptible checks, TAM 

680 and A 399 x Tx 2536 (Table 4 ). Most have the advantage of 

being shorter than the susceptible checks. Several have yields
 

in excess of the resistant Tx 2536 derived checks, A 399 x 75PR
 

580, and A 399 x 75PR 601. The most promising of the lines used
 

as pollinators have been selected for use in the breeding program.
 

Grain yield of hybrids produced with Tx 7000 derived green

bug resistant lines were much greater than their susceptible 

counterpart, A 378 x Tx 7000 (Table 5 ). The latter hybrid is 

very susceptible to maize dwarf mosaic (MDM) and its yield was
 

reduced by both greenbugs and MDM. In developing the lines ,used
 

in this test, greenbug resistance and MDM tolerance have been 

combined resulting in lines that will be valuable in future 

breeding programs. 

TAM 428 is a downy mildew, smut resistant :line:.vithtolrance 

to', DM. Thus, crosses involving this line and greenbug resistant 

lines should produce materlial resistant or tolerant to all four' 
' A;es, r a yi ' d .e ., 'f h A A 42 , i r, - test ( b 6)-..,%, 
.pests.. Grain yield' data :from,,the TAM 428 derived- test (Table 6).., 
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cate:that yield poteu i++.of t expermen-a-s-has been 
.maintainedor increased above both the susceptible. ar rsisan
 

check hYbridsin the test. 
 Additional testingwill be done 'to 

determine the, disease reaction of the experimental lines 'used as 

pollinators in.this,test.
 

.
.Thirty. eight Fi populations from crosses -among greenbug 

resistant.sources and lines containing desirable charact'ristics, 

suchas mite resistance, lodging resistance, disease resistanice, 

midge'resistance and waxy endosperm .were grown. Over 1000 sel

ections were made 
 ftom these populations that included both B
 
and R line material. ,Several 
of the F2 populations appeared, to 
have0°utstanding
,+ yield potential.• Selections from the populations
2'2
 

will enteredin isease and insect nurseries in 1976 to' de

.termine their use in future breeding..efforts. 

',, Ba6kcrosses to elite grain types containing were made
 
from greenbug..resistant plants selected from F2 populations
 

containing resistance from PI 15264, PI 220248, PI 302178, P!
 
302231, PI 226096 and Capbam. Backcrossing will continue with
 
these sources until the resistance of each has been transferred
 
intagronomcafl


grn.ic.y acceptable grain types. 
s materials wil

These materials will
 

rm-the asic materialforLnheritance studies",,to 
 etermine if 
resistance is controlled by "the same' gene(s) in"the sources 

presently"available,. 



Table.-.1. -Designation, pedigree andai onomic data for-23 greenbug resistant,-isorghu -.proposed for .release 

Designation -Source eir 
'Tx 2734 

Tx 2735 

-75L.2814,1617202
75L2i i6-*7 

1,23, 
1'3 

[T 255X3 2536 
5. 

. 
-~-*1321B 

-7T S 753 &4)075354k 

Tx 2736 
Tx_2737 

75L 2839,41 
75L 2843j45,47 

...... 
[ " 

1"
1-3-2-5-Bk 

::_T 2738 75L,2859,61:63 [4 d 7000X [Tx 7000 X(T, 428 X IS :809)F 2 ]-7-6-2Bk 
Tx,2739 75L 2865,67 [ 1-7-10-Bk-Bk _ 
Tx 2740 "75L 2885,88 "[TA 428 X [Tx 2536 X.(4-dw Tx 7000 X:SA 7536-)F 2 1-26-1-k-
Tx2741 75L 2915,16 r.- 2-]-2-1-2-Bk
 

-TiTx 2742 75L 2950 : .- -2-4-3-3
 
Tx 2743 75L :2975,76 ]-2-4-8-4


-2-4-10-k
Tx .2744 75L 2987i88. 

Tx-2745 75L 3001,04,06 . .- 16-1-Bk
 

.
Tx.2746. -75L 3008 09,12 123 1-2-Bk 
.TX2747. 75L 3013,14,17 :] -30m5-3Bk 

:Tx'- 2748 75L 036,38,;-.1 Bk 
BTx 2749- '-75L,1182,84 [B 4 378 X7B Tx 378 X( -30) -77-2-3-Bk 

;Ax274 2-:-
'B*Tx2750. 75L '1204i,0610,12,14 . . [B 4 .dw378.X [B .-Tx 378 X-(4 Aw 378 X-KS 30)P 21-77 -BATx2750- : " Tx-378X [2 - " -: -- 5 

75L ~ - Tx -- 383'F-33~ 

'B Tx 2751 : 5A1485,87,89 K [B Tx 399 :.X [B. Txi378X (4 d378 X 23S'3-3'Bk ::-..:k 
Ax :2751 "A Tx 399 - . : 2 : 
B.Tx 2752- 75L 15507 - . [B.Tx-399 -X [B T. 378'X (4 dw-378XKS :30)F 2 ]-23-5-3-Bk"- -
ATix2752 A Tx 399 [ -- - 1 '3. 1*---' 

_Contiud 



Table 1. Continued 

Plimi~ U""' Heidertt oi 
Designation, - -Days to 50%hbloom. ,cm cm 

Tk,2734 645 6 79- 99. 0.0 -'.5
 
Ti 2735 62 -.67 102 : 112 
 4.8 7-
7.6
 
,Tx-2736 62 -.65 114- 119 2.5 , 7.6
 
Tx2:737 64- 66 107'- 112- -4.8 - 7.6'
 

365- 67 89k. 104 0.0 ° 

T*279'67- 69 107~ 2. 
.Tx.2740 68 - 71 114_- 122 0.0 -'7.6
 

Tx 2741' 64 - 66 '8V 0.0
 ° 


TX 2742"- 66 79 0.0 (
 

Tx_ 27_43., 
 67 81 O.0.-

Tx27 67- 68 74 .0.0.
 
Tx'.275", 67- 68 81-
 89 0.0
 

'
Tx 2746 69  102 - 114 2.5 -'7.6
 
Tx.2747. 68- 72 
 81 - 99 0.0
 
Txk.2748: 68- 70 112 
 0.0
 

Tx2749 68- 72 8'5 25
 
" 
B.Tx62750 69- 73 84 - 97
: 2.5
 

B.Tx 2751 65- 70 89'- 112 .4.8
 
B Tic 2752 7i 102,- 114 4.8
 

RePresents range~n bloom dates of rows bulked. ' 

Co;nti'nued
 



TaD i~e - .: cOnl.nUed ,: 
paDLe. so-

......~~ 
Digziation carpl. carpZ, 

Tx2734 vt..-4-

-Endo-
sperm. 

-

Plant Mid-~ ~,,ot -jib5.......-A.
-colr rib wns6 

.'p *2.. A 

Downy ' :: _ MDM7 
MDM milde-we: 

Head 
smut 9 

-

ree- B or- R::"
bu 10,rato 1 

2-3 R 
Tx.2736 
Tx -273.7 

wt 
vt 

0 
0 

Y 
Y 

P 
p 

2 
2 

.A 
A,A-

2 
2-4 

- -. 
-

3-4 
33-4 

R 
:R 

'ix;tx.2738 
T:39 

TXi2740' 
-Tx.':2741 

'R 
Rl 
wt 
wt 

-I-

0 N 

p 
TII 
P' 
. 

2 
2 
4 
404 

A 
-;A

"'A 
-'-A 

2 
-2 
2. 
2-4 

-

3 
0 

-

0 

3
-3 
3: 
3-4 

'R 
. 
R 

Tx.-27-42w 0 
vt S_-27-43 wt -+Tx275i 3 t 0 

"t wTx2746 0 
Tx247- "v " 0
x2?4 Vt 0 

N
NNP. 

N 

p 
p~p 

P 
P 

4 
44 
4 

-
4 

A 
A 

,A
-AS 

-
5
5 

2-5 
5
5 

3 
3A0R340

1 

0 
0
0-034-

:o 
0
1 

0 
0 

3 
3_3 
4P-4 

3-4 

R 
R
R 

R3--
a'

-R 

B-Tx:2749 R + p 1-2 -5 0- 3-4 

A Tx" 27407...B "Tx_2750. 

A:.Tx_2750 

R 

R-

++ 

+ 

NN 

'Np 

PP -12 

-3 

"A 

A 

_S.5 

5 

_ -_ . 

1 

--4B ----

B 

.BTx;25 
A Tx .2751 
ABTx-2-752 -

R 
R 

+ 
+ 

+ 

N P 
p 

1-3 
-

-

'"A 
' -

-

2 
_ 

_ 

-

_ 

-

-
-

-

Continued .. 
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Table 'I., Footnotes 

Slack of co-or in epicarp; W - white, R<= red.
 

7 *socarp thickness -++ - thick, + - intermediate, O- thin, S .:-segregating.
 

, 3y. i=.y e 1o60,- N,.= 66noma 

4F purple. 

SRating of 1-5: 1 cloudy (Juicy), 5 - white (dry). 

ains absent, S -segregating." 

7Rating of MDMV reaction -rated on 2-5 scale: 2-- leaves with mottling only.,. 3 mottling 
-and significant chlorosis, 4 -mottling and siiificant:necrosis," -'5 - necrosis acc pned by 
sieeestunting'or-death. -

8Number of systemically infected plants in one observation row at Berclair, Texas. 

gNuidber -of -plants with head-smut in-Ione observation row at 'Berclair. 

l0Seedling greenbug damage rated on a 1 - 10 scale: 1 - no damage, 10 = deadplants. Ratings 
,takenw-hen susceptible checks were 10.': TAM 2567 rows were rated 3-4-at this time: 

= fertility restorer, B- non-restorer.. 



Table 2. .... " ':' . .:" i ....i ": ;"e .itibl.....Agronomic, data. of- geenhbug rid..resistant-.and-susceptible hybrids-Deafs Sm th County, Te r. 

Days to.: Plant .Head Total-.Test - - Grain Greenbug** 

50 ht. exs., . Z hea Vt., Threshing, yield, damage
eigtin-bloom -cm cm' Lodging smu k g/hi_- - 2ka'~ rating, 

A TxI 399 Tx 2536 .867 94 0.0 11 - 43.672- 8.5A Tx378 X Tx 2536._. 85.- 107 
-1 

0. 0. . 0 - 58' -784 8.6TAM 680 '' - 81 117 2.5 97 0 68.6 50 1344 8.0
 
A Tx: 399 .X!TAMk,25671 -. 8 '
85 107 2 .64.5 62- 5040 5.6
 
ATx 399 X TAM-2568 -• 
 87 107 5.0 .10 1 '64.1 56 4032 5.6-A-Txi 378-XTAM'2567C 86-' 24:2' . ' 3136, 6.- 67. ,563 
A Tx 399 X 74L1829-31 84 114 
 5.0 0 3 .74.6 5376
69 -- -5.5
A Tx 399 X74L1852-61; 80 '- 102"'- 5.0:,0 1 -0 68.2 60 4816 6.0A Tx 399 X 74L1889-1901 82 112 10.0 1 0
. - .- :73.0 58 4928 5.0
 

-

ATx-399-X 75PR580 85 
 107 2.5 7 1 65.6 61 4032 5.3"A>Ti 399It:-.7ML1952-60 85 109 10.0 10 0 71.7 55 2912 7.5ATx"378-X74L198992- 85 1406 , 5-0- 2,- o -74.5-7. M6- -6.3:5152. 


A Tx378 X 74L1997-2016 84 109 ,0.0 43 1- - -
A Tx 378 X 74117856 85' 124 10.0 4 70.5 
7.8
 

1 57 4704 ,6.0'A Tx 399 X 75PR601 87 
-. 

104. 2.5 41 1 65.4 57 " 3920 -5.5 

*Noinsecticide applied.
 

**See I)I' no te takifig istructions.
 



Table 3.; .- Agr6noic data of greenbug resistant and susceptible hybrids, Hale County, Texas,-- 1975*' 

'Di~~Pa~ ead' Ttal Test ------

50 h., exs. head- t-. "Threshing yield;," 

Dsaionabloom kg,/hi4 khi 

A+Tx;3991T 2536 (S) 70 104 5.0 0 70.11 69 739 
A:.x'*3758'X-Tx42536 (S) 71. 27 2.5 2 73.' :66 8736 
TAM 680 (S) 70 127 2.5 0 77.6**0 694 

AITx399 X+TM2567.(R) 69 102; 5.Q 1 72.2 68 7504? 
A-Tx1399 X TAM 2568 (R) 70 102 5.0 1 71.2 66 7168, 
ATx+378:X ITAM 2567 (R) 70 122%-- 2.5 2 709: 70 8288 

A.ITx-.399 X'J4L1829-31 74 114. 5.0. 2 77. 0 J73 694 
ATx.399,.X - 74L1852-61 70 102- 5.0 0 75.-4- '64 7056 
:A Tx399:X 7L1889-1901 69 102 . 5.0 0 75 5 '+ -67 .7392' 

A Tx 399.,X -75P580 70 104-1.- 2.5, 1 69;1V 67 7168,1 
A. Tx 399-X'-74L1952-60 68 109 8.0, 0 740 71 6944> 
A-:Tx 378 ,X-.74L1989-92 72: 127 , 0.0 0 73.4 ,68 8064T 

A Tx 378 X74L1997"2016 74 124 w" 0.0. 0 77.1:. 74' 9296 -' 

A Tx 378 X'74L1785,6 71 127 8.0 0 74.3 71 9968 
A, Tx 399 X:75PR601 70 102 2.5: 1 69 65 -7056-! 

*Test had four applications of; insecticide for Rreenbult control. 



.Table- 4. Agtonoc -dTA-2554:TAM derived greenbug resistant ,Texa rhybridsAgricultural-Experint 
- Statilon, Lubbock,- 1975: r 

Days, to - Plt Head Greenbug Totial Test Grain 

Destignation -bloom: 
.... -- .50Zht 

Cm 
ex. 
cm 

daage-- .head
ratin - smut - -wt.-.Threshing

kg/h yield,kg/ha 

TAM 680 (S) 
A 399 X.75PR580:..(R),: 

67.0 
6 .3 .:.L'-

131 
-ll.! -

1.8 
4.-3. 

5.5 
2.-7: 

0 
0 

77.6 
75. 

64.1 
60.2 

6170
5768 

A 399 X 75PR601 
A:378 XITx 2536 

(R) 
(S)"5 

-66.3 
69.73 

107 
02-

:1.7 
25 

2.7 0 
0 

73.2 
-7. 

57.4 
3.' 

5376 
3435171' 

A399 X 75PR627 -69.7-~94- 94.' -2.52. 2.7 .. 0 13.0 55.3 
5:-. 

716 
:-416 

A 399 X .75PR628 
A 399 X 75PR629 
A 399 X 75PR630 

. 70.7 
68.0 
'69.7 

97 
97 
00 

-1.8 
2.5 

-'-2.5 

i2.3 
3.5 

12.3 

0 
0 
0 

.72.6 
74.4 
73.5 

57,,5 
56.1
50. 

"6052 
6048:5046 

A 399. X-75PR631 
A-378.X: 74L1788 

-. 
. 

68.7 
.67.7 

99 
.133 

5.8 
;1. 0 

.- 7 
2.7 

0 
0 

73.7 
-77.5 

54.3 
66.3 

5565 
7086 

A 399'X: 75PR634 
A 399 X 75PR635 
A 399 X 75PR636 
A 399 X 75PR637 
A 399- X 75PR640. 

.-
-

" 66.7 • 

68.3 
67.0 
68.7 

- 68.0 

109 
-•i12. 

1408 
97 

.106 

3 
:2.5 
-1.8" 

2.5 
-3.3 

-
2.3 
2.0 
2.1 
3.0 
2.3 

0 
0 
0 
0 
0 

-75;5 
,75.9 
7.16'4 
76.2 
77.2 

58.0 
:61-.:1 
545 
58.4 
62.5 

-6459 
7!5880 
5958 
5557 

,6384 
A.399-X 75PR641. 
A 399 X 75PR642 
A .378 X 74L1789 
A 399.- 74LI789,90,-
A.399" X,75PR601 ' 

67.7 
67.0 
69.0 
66.7 
67.7 

108 
102 
135 

1.:11 
i05-105 

-3,3 
3.3 
6.9 
4.3 

-3.3 

2.7 
2.3 
3.3 
2.0 
3. 

0 
0 
0 
1 
0 

76;3 
76.8 

*:772 
'75.9 
.73.'5 

6112 
6.3 
67.8 
:59.8 
58.1 

.. 

-7204 
6278 
8453 
6638 
5398 

A.399.;XX:75PR580-(R) 
A 378 X Tx 2536 (S) 

65.0 
68.0 

... 
130 

1-
5.8 

3.0 
5.8 

0 
0 

74.5 
75.9 

58.5 
63.8-

81.06 
:5880 

S4="-Susceptible check 
R :Res istant c e 



Table 5. Agronomic data of Tx 7000 derived greenbug. resistant hybrids, Texas -Agricultural-Experiment 
Station,-Lubbock, 1975* 

:Days: to 
.50% 

Plant 
ht., 

Read 
exs., -% 

Greenbug
damage 

Total 
head 

Test 
wt., Threshing 

Grain 
yield 

Designation .. bloom cm.cm: Lodging rating smut kk/h 1 -. kg/ha 
TA680S 66 132 -33 0.0 5.8 0 78.5 77: 6241 

A 399,X--75PR580 -. CR) 
A399':X:; Tx: 2536: (S) 

65 
66 

102 
99 

1.8 
2.5 

0.0. 
0.0 

3.5 
5.5 

1 
0 

74.1 
75.2 

75 
75 

6686" 
6080 

A 378 X Tx2536 (S) 69 124 *6.4 0.7 5.5 2 76.3 78 6617 
A"378'X Tx 7000 (S) 74 109 1.8 0.0 5.8 0 73'5 .77. 3388 

ES 671 (S) 67 109 1.8 0.0 5.0 0 753 -78 4816" 
A 378 X 75PR648 66 119 5.8 0.3 3.5 0 76.4 80 5001 
A 378 X 75PR649 70 124 7.6 0.0 3.5 0 .75.8 78 5634 
A 399X 75R49 -" 68 104 0.0 0.0 2.0 0 -76.3 .71 5852 
A 378-X 74L1803 '70 109 3.3 0.0 3.5 0 75.4 : 76 ;5727: 

A 399 X 74L1803,4 66 109 5.1 0.0 2.5 0 74.4 76 6311' 
A378 X 74L1805 - .69--- 112 5.1 0.0 4.0 0 744 77 6003A 
A 618 X 74L1805 - 65 97- 3.3 0.0 4.0 0 69.4 70* 3220 
A-399 X 74L1805,6 65 112 4.3 0 0 2-5 0 75.4, 74' 6759 
A 378 X 74L1807 70 109 3.3 00 4.0 0 75.5 77 5880.-

A 399 X 74I807,8 65 114 5.1 0.0 3.0 0 .75.0 72 6737 
A 618 X74L1808 64 112 6.9 0.0 3.5 0 74.3 72 4956: 
-A 399 x74L!809,10 
A 378 X-74L1810 

65 
70 

104. 
102-' 

2.5 
0.0 

0;0 
00 

3.0 
4.5 

0 
0 

70.5 
71.6 

66 
66 

6645 
5292" 

A 378 X 75PR650-: 69 104' 2..5 0.0 3.0 0 723 68: 6429 

A.378 X 74L1811 70 97 0.8 O0 4.0 0 72.3 66 540 
A 399 X 74L1811,12 65 102 1.8 0.0 3.0 0 67.3 61 5160 
A 378 X 75PR651- "68- 102 " 18 . .0 4.0 0 70I 63 4808 
A 621 X 75PR651 67 97 3.3-* 0.0 w3.5 .0i 68.7 .63: 4810"--
A 399 X 74L1813,14 :_..65 .97 5.8 0.0 •3.,5.- O 70.8 66- 4825. 

Continued 



Tablej5. Continued . 

Sas: to 
'-.50% 

Dsignation blom 

A: 378 X 74L1814 67 
A.378 X 75PR652 67 

..A, 399 X 74L1815-.16 - 67 
A 378 X 74I1816 69 
A-378 X 75PR653;.,-;" 70 

A 378 X 74 1817-, 70 
A 3,99 X 74L1817 18 i67 
A 399X.74L1819 "67. 

A;378 6960 
S378X Tx- 7000 (S).5 .3.,-.- -74....3-- -':73 -

,No insecticide applied 
:1S".Su=--,Usceptible. check" 

R:= Resistant check" 

Pant 

hit., 


-,cm*.--

102 

99 


A07 
-12 


l2 


;107, 


117 


'102-

Head 
exs. 

cm~... 

3.3 

1.8 

3.3 
2.5 

3.3 


3.3 

1.8 

1.8 

438.
 
3:.3 

Lodginzg 

.0 

0.0 
0.0 

.00 


0.0 

.104
0. 


0.0 


0,0 

-Greenbug-
damage 
rtn 

3 "0.0
"5 

4.0 

2.5 
3.5 

30 


.M5 

3.5 

3.5 


5.5 


Total 

head 
smut 

0 : 

0, 
0 

0 


0 

0 

0 

0 
o0., 

Tist 

wt.,, 
kg/hi 

72.0 

70.0 

69 2:* 
71.2 

70.0 


3 

70.1 

70.4 

70A65 

74.43 

Threshin 


7 

66, 

66 

67 

69 


64 

68 


60
73. 

Grin
 
yriel,
 
9%
kg/h
 

6227
 
5447
 
5939 
6793
 
6569
 

4648
 
4861
 
5410
 

66
3192 



Table :6. Agronomic data from TAM 428 derived greenbug resistant hybrids, Texas Agricultura Experiment
.StatonLubbock,1975*
 

Dais. to Plant Head. 
 Greenbug, Total: Graih. 
 2damage hDe" iznatio _ blom Cc:* Lodiin-t ratin- " smut 
TAM 680T(S).. 70:31-: 147V 7.6 0.3 0 7328D'JTAM 670 (S) 67.3 129 8.4 6 0 5908
A"399 X!TAM-428 (S) 69;7 129 
 7.6 
 57 0 6130'
A 399 "X.TAM12568(R) " 67;0'; 3-
125 12.0 
 1 - 7280A-399 Xf 74PR580 (R) 67.0 124' 7.6 
 3 0 7485
 

A3991X4534-;I  66,6T.7 122Z." 8.4 
 4' 0 7022'
A 378 X 4665-1 70.7 138 7.6 
 4 0 7711
A:407': X4667-2; 70'; 3 
 147-; 10.0 
 3 0; 8560
A:378 X; 4669-1 71'0, 142" 10.0 
 3 I 6757
TA 680 70.0 140 8.4 
 0.7 6 
 6788h,
 

A'3991 X 'TAM,428&(S) 68.0. 124 6.9 
 53 0 6869
A'399 X TAM 2567 (R) 72.3 111 3.3 3 .0 7515
A 378 :%X34690-13 
 70.3 147. 12.0 
 3 1 8822)kA 378 X 4690-24' 71.7 140 3.3 
 4: 3 6847-
A '399-X".1864,5-
 66-.3 107 • 4.3 
 2- 01 6778"1"
 

A 618 X'1873-,Bk 66.5 107 2.5 
 2 01 6670?
A 399 X 1885,6 68.0 
 117 8.4
A'399; X 1889 91 Bk 2 0 7209
67.0 119 7.6 
 2 0 .7420.
 
A 399--X1g04 i 67.3, 114 6.9 
 2 0' 6880i'
A'618-X 1904 - 68.7 118 5.8 
 3' 
 5140'
 

A 399 -Xi911Bk 67.0 109 
 9.4 
 3 0- 6936:,i-
A 399 X 1918,19.. 67.0 
 111 6.9 
 2. 0 ..6410..
A-'-399-X-1946,7 Bk 
 67.7 107 4.3 
 6048'.-
A 399 X 1955,6 71.0 110 
 3.3 .3 0- 6362'A 399 X,3643-1 683 
 123 7.6 
 .5' 0 6835
 

C6itifnued' 



-'Table' tk Conltinuxed 

DesignatiO 

-TAM: 680 (S) ".70.0 

A 399 X TAM 428 (S) 

.399-X TAM 2568 (R) -


A 399X- 3934-1 


AI 399 x 3934-2 -, 


A'A378 X 3935-2 

A 399 X 1978,9 Bk 


:A' 3997 X 3942-3 

-A-378 Xz1987- Bk 

:399X'1987,Bk 

-A-618'X-1987 Bk .
 
A 399 X 1988 Bk 

.A 378 X 1991 Bk 

-A:'-399'-X,. 3993;3 

A--399 X 3994-1 


A- 3787*X 1995,6 Bk 
A 378 X 4016-1 

A-378XM-4016--'2 "o50 

A :378-X4016-3-

A378,x4082-1 


S378X'X- 4082-2 

-A:,399:X -2027-i8----


A399':X 2028,9 

A-399'X 2029,30 Bk 

A:399 ,X,4122-2 " 

Conued
 

Days to 
-:'50%. 
bloom 

69.0 
67.0 

-"71.0 


: 72. 5 


!73.7 

68.0 

71.5 
:71.0 

,70.0 

67-3 

73.3 

.3:.0 
-74 .0 
69.,5 

,75. 0 
74.7 


474.0 
:74.3 

-73.2 

683 

70.4 

68.4 
71.4 

Plant 
lit., 
Cm 

144 

124 


:120 

-120 

.122 


149 

119 

114 

14 3 


-119 

'129 

116 


'155 

135 


-113 


140 

135 

130 


-138 

127 


,149 

-29 
:12 
123 


-117 


Rlead 

. exs., 

-cm: 

'6.9 
7.6 

10.0 
'6.9 

5.1 

10.0 
6.9 

5.1 
8.4 
5.8 

7.6 
5.8 
8.4 
-2.5 
3.0 

5.8 
7.6 

5.1 
8.4 
-3.3 


8.4 

7.6 

3.6 
5.1 

.9 


Lodgitnig 

0.3 

0.3 

Greenbug 
-amage 
raiinsv.-

5 

-'2 


3 


4 


;'3 
3 

2 


;2 

-2 


E2 

2 


73 

2 


'4 


3 

3 

3 


-3 
-3 

'3 
:2 

2-
2. 


Total 'Griin 
head: - -. ield 
smut :-kg /ha. 

'6 7538
 
0 :6994

-0 "73551
'0 8512
 

0 8663
 

'0 8773:
 
0 7848
 
0 6944
 

9221
 
'0 6967

2 7134
 
0 7000,'
 
:0 9408
 
10- 8831
 
<0 7392
 

0 8047. 
0 .8271
0 8504
 
0 8493
 
C0 7781
 

0 8773,
 
0 90617

33240 

.0 8086
 
00
 



Table 6. Continued 

Designation 

A 399 X 4123-2 

A 399-X 4132-1 

A 3781 4134-1 


.A 399-X 2039,40 

A 399 IX2041,2 

A 399 X 2043,4 


A 378 1X 41371, 

A 378-X 4i37-2 
A 378X 4137-3 

A 3781X 4349-2 

A 378 X 4349-3 


k378 X 4488-3 

A4 378.X 4493-3 

A399 X TAM 2567 .(R) 

A378 X 2081,2 


TAM 680 (S) 
A-399.X TAM 428 (S) 

A 399 X TAM 2567(R) 

A 399 X TAM 2568(R) 

A 399 X 74L1649,50 


A 399-X 75PR601 (R) 


'S= Susceptible check 

R - Resistant check 

Days to 

,50% i 


* blo om 

68.4 

68.4 
70.0 

67.4 : 
70.3 


71.0 


73.0 

71.5 
73.0 

71.0 

69.3 


73.7 

74.7 

71.3 

68.3 


69.0 

68.7 

70.3 

68.7 

67.7 


69.7 


Plant 
ht., 

cm 

136 

122 

140 

133 

119 


122 


137 

133 

140 

143 

144 


146 

134 

101 

136 


151 

123 

118 

123 

118 


113 


Head 
exs. 

6.1 
6.1 
5.1 

14.0 
9.4 


.6.1 


6.4 
5.1 
6.8 

7.6 

8.4 


6.8 

5.8 

3.3 


11.0 


12.0 

10.0 

4.3 

7.6 

5.8 


5.1 


-

Lo;dging 

-.0..3 


Greenbug 
damage 
rating 

2 

5 

4 

3 

2 

2 


2 

2 

2 

4 

4 


4 

3 

4 

4 


6 

6 

5 

4 

4 


5 


Total ,- Grain 
ead ield . 

smutz gh 

0 8179
 
'0 6278:
 
0 8680
 

-0 7877
 
0 7395
 

"0 8541
 

:0 9705!
 
0 8822
 

.-0 8646"
 
0 7930+
 
0 7314!i
 

*0 8654
 
"0 8232"
 
"0 6695;
 
:.0 7467*
 

*.0 5656i
 
O 6824
 
1 6306
 
-2 6899
 
0 7691
 

-1 7258
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SRENIEITN SORQUVIS 

It took greater ntiubers of greenbugs feeding fora loner od of time 

on resistant sorg n susceptible sorghus to caus& an equal afmt -of 

yield loss.'Howver, the same amunt of damage, that is, the same amount of 
leaf loss to resistant sorghus resulted in similar amounts of yield 16ss when 

red: to: susceptible: s-orgh s. Under natural conditions, resist t....
 
were 
not, severely damaged and only under artificially produced conditions such 
as caging, -which excluded predators and parasites, dd significant damage occur. 

Wh resistant and susceptible sorghums were isolated in a cotton field, 

greenbug numbers on resistant sorghum were about one-third that f6und on!
 
susceptible sorgh s.! "Pre1ator numbers in general .were lower, in resistance
 
than susceptible sorghum. 
The ratio of predators to.greenbugs wa aboutea
 

in,either sorghtu tp
 

INrRODUTIcON 
As a result of both public and private breeding rorams, greenbu esistan 

sorghum hybrids of-good,'agrnui quliyha-e:eei ereoje1 by
 
'producersof these resistant hybrids will probably be good; however, there, will
 
be concern expressedbecause of the levels at which these-hybrids are infested. 

.esearch datacollected from both laboratory and field experiments have 

.'identifi&i the .res"istance mechanisms of these sorghums with,resistance froqn, 
sources such a SA 7536-f, KS3,d3Ui [S.8.0, P;26445 ?Modeiate levels of
 

non-preference exists as ,well, s some antibosis: 
[he priar .esista'nc 
,,,T?n.no,nae ', a
 

mechanism has been.shown' to be tolera.nce. 
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6rthe age 

greenbugs Vand the, ne to acquer' research. ixformation onthe response, of the
 

wen: age rb~~ssant a pso d' hdep

greenbug nlarge acreages ofresistant sorghus rare1 anted, o, ,enent
 

Bcause ;of the, need 'for asseSing da to 'resistantsorsgIS by; ?, 

experiments were condcted. One involved the determination. ofgreenbugnznbers 
and, damage&undenatura, and artificial infestations. ,The other, involved. 

planting plots of resistant:andsusceptible sorghums .within-afield, of,cotton 

to m •a large ,field planting. 

iWmT~ii AND-'iiPTRiAiL 

Damage Assessment.--F ur row plots With 1.I01 sacingk 12'1 we*"re"li*,,,:',,.w,,:. 

arranged'ifia randomized complete block design with '4repications. Plotsere
 

plantd1 "One preplant 1 'postpiant irrigations were made'April -7"and 

Jly' 1~respectively; 

S6rghum entries included one greenbug-resistant hybrid ,(Whetland X 

TAM 25 8) :nd a con ly grownIheterbyellow endospermgreenbug-sisceptible 

hybrid. Treatments imposedlpon th62 center rows of '4-rwplots of ef " entry 

included an insecticide application of phorate at 1.1 kg AI/ha ait4 population 

densities on the susceptible and resistant sorghum. Similar.,insecticide treat
ments, :eapplied,at.various population densities of the greenbug on resistant 

sorghl rcaged 'by.1.8xl,8xl.m*LumiteR cages to exclude parasites and predators. 

The cages were established when plants were, infested, with 1,greenbug per plant 
mid ial,lowedgree,nbug.populations toreach unnaturally,high levels. Tests were 

conducted at the, Texas Agricultural Experiment Station at Lubbock.,. 

weeklyygeenbug counts were made on 10. randoly., selected plants from 
June 13- gust 27., Damage ratings were made Aug. 7 by, ue ofthe followng 

scale :, 1 = no red spotting on leaves; .2 = red. spotting on leaves; .3 - portion 
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f a Ie .killed by gave . = 4A 

,1~d -... 8........ and 9 =
6 leaves kizle . 8 leaveskilled dead plant. 

in -yields were obtained Oct.I by'plant-.haresting heads in 4 '.4mof'6ach'
 

...be2 center 'rows ofeach plot. Samples were threshe, -cleaned;,weighed" 

an'yil'.~pr' acre c a~ted'.- Seeds per -gram were, deterie as aniation 
o ed'size -differences. 

Isolation Test. -- In an attempt to mimic a 'large' acreage Iof, greenbug resis

tant sorgumS; and the subsequent effect on greenbug numbers, damage, and 

predator ipopulation levels, plotso£ greenbugresist an.dsusceptible sohums 

were, planted in a field,of cotton'. Plots were 2 rows :15. 2m long arranged 

randomly and. replicated, 3.times with approximately 130 rows separating each 
entry across, rows and approximately 100 ft down the'rows.. Sorghums werejplanted 

May 10:at, the same .timethe cotton was planted. .The-plots were not irrigated. 

:.Aew-bug counts ,were,made i.n 'the manner described above. Predators were 
counted in a similar manner, Bird: damage to grain prevented the acquisition 

' i ' - I ': , %I -,'. 1. ... .to, , graov, : = ,, ,t 


of yielddata 

RESULTS AND DISCUSSION 

~Asessent--Geenbugltikerii 'to insecticide teiien;la 

g'-a"4 n .andyield pernacre aen s T be. Greenbg lumbes (4767/piant) 

a id dam'ged leaves (4e.7) weregreater ani' g/ha'(3649) l~ss on the ,',' 
susceptible sorghum under natural nfestation than- the reSiStant sorghums': 

either-naturally' infested or caged. Natural greenbug infestation n' resistant 

sor hu rOpached nly. 700/plant and caused n" significant-leaf or yield loss. 

tier:cages, .the'greenbug population on humiistanta' 2 0/sorghun reachede.' 

pilan an t.lea Y' thiscausd signifi anid yield'l oss. frGeenbug nfitbers bel 
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level 'did no;* reduce yields.: Yield and seed size ..was dreased at the 2500 

greenbug/plant level b cause at this density 3.3 leaves/piant had been killea. 

Based on these andiprior dat,6leaf loss of .3 perplant on susceptible sorghtun 
toleand 1 1 r 

resulted in yield loss. It Would appear that t e damage tolerane level for 

resistant :or usceptible: sorghiis: is approxiMtely the same; -However,-, greenbug

numbers have not occurrednaturally on-resistant. sorghwis at a level sufficient& 

to cause significant damage to result in yield loss. 

SNobenef was shoin in treating the naturally infested resistant sorghums. 

Data would indicate thatthe economic threshold,,,basedon damage only andnot 

.greenbug numbers would be.the same for resistant and susceptible sorghums. 

Isolation Test.--Initial infestations and rates of population increase of
 

greenbugs on rtesistant ad susceptible sorghums were similar (Fig. 1). Pe6a
 

population levels of gr06nbugs occurred betwem July 23 andk3E,on,'botni sisfaii
 

(825/plant) an susceptible (2324/plant). H6ver, greenbug numbers declined 

at a greater ate on the'resistant than susc tjible sorghum.
 

Aph.p population levels were in.general lower on the resistant 

sorghums, although differences were not significant (Fig. 2). However, the
 

ratio of predators to gr!enbugs was significantly higher in resistant sorghums 

(..004) on JRly 23 than onsusceptible (.002) . This probably was a result of
 

t r f - the fact. that thegrenbug nitiplies fasf -susceptible" thanr on 'r esistant 

sorghtus and,since predators,ae relatively slow in reproducingi this slower
 

rate of .natural increase resul ted in fewer predators/gre .nbg. 
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..Table1. Greenbug populations and damage 

hybrids. Lubbdck. Texas. 1975.
 

Hybrid il:.• Greenbug/plant. 

Tpior to treatment 

.Susceptible ,6'40 
x 399 XT3.ab 

2983b 


4767d' 


Resistant 19a 

(A-Tx 399 XTAM2568):88a 

,0,0b 

00b 

Resistant (caged) sa 

(A Tx 399'X TAM 2568)' '543ab 

9371 

2487& 

to resistant and susceptible sorghum 

Leaves/plant 

7 killed:':"' 

O.8' 

4.3b/' 


4.7h;b 

.a 


,a.. 

,.a, 

.6a .... 

Oa*-

'6ab 

1.Oab 


3.3b 

Kg/ha Seeds/ 

91m, 

.6234a' 27a 
a 33a 

5574a '34a 

-36a, 

6784a 26ab 

6,43sa 26ab 

6636a 24b 

6490a 27a 

6453a 26a 

5775a '29a 

5885a "30ab 

5S23b 
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Fig. 1.--Seasonal greenbug populations on resistAnt and
 

susceptible sorghum hybrids.
 



100000.
 

...-. "'SUSCEPTIBLE 
'

10000 " - RESISTANT 

1000 

-LJ 

LAJ 
100 

: .....- 2" ":.....1:3 . ":..:5 :: 3 - 1" 0 , " 1 23 31 614.... . .. 20 27 

... UNE JULY 
 'AUGUST
 



143 

Fig. 2.--Seasonal predator populations on greenbug
 

resistant and susceptibleisorghum hybrids.
 



W) to 

uiD 

LUn 

-Jn 

~~IN



145 

ik1g. 5.--Seasonal'predator-to-greenbug ratio on greenbug 

resistant'and susceptible sorghmu hybrids. 
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D-21I Midge Resistance,

.,,GR SS,IN. BREEDING 1,F0ORMIEDiGE,RESISTANCE , 

Several ,sorghum.breeding. lines have ,beenidentified .,Iinjthe 
past four years resis t orghum mi.dge., fortunately, 

none,0f-this possesses the yield potential,that willbe necessary
 

.for.yiroducer,acceptance., -A-breeding.program .to transfer -resis

tance.,to disease resistant types with high yield :potentia-is, 

undeway., 

,,, Breeding., for resistance to the, midge. will be much slower. 

thai,breeding,.for greenbug.resistance for primarily two reasons: 

..,(l) mature plants.are xequired to identify resistant plants, 

(2) midge population ,densities may ,be variable over time resulting 

in the:selection,of .plants.that arenot resistant to the midge 

but have good seed set,because they were blooming when the number 

of..midge, was,,low. 

Germplasm Releases.
 

Seed from ninety-one F1 rows of crosses between breeding ma

terial containing the genetic male sterile gene, Ms3 , derived from 
'Coes', and midge resistant lines were composite to 

lineosw r o t develop a 

midge resistant population, TP8R. The population contains crosses 

with all temperate adapted lines identified as midge resistant at
 

the time it was started June 1973.
 

'A composite of this seed was planted in isolation at Lubbock 

in 1973 'Male sterile plants were tagged at bloom and harvested 

at maturity. Equal quantities of seed from each of 1200 plants 

were.,composited forthe'second cycle of random.mating during the 
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winter of 1973-744faIabelal" Pudrtb'Ribo.-" Eqdal"quantities of 

seedfrom 900 male sterile heads were composited for planting
 
- o"m leatLb'974, ,Euaquantitiesof seed *00O' 

,J~tei~i 'heads Were ;-coos t random ... 


,in ,-g. s t l composite -wasdesignated' TP8R;Theseed..from'this 
- nehundredfort five"male ,fertile,agrononically esirable 

' plants were'"selected fr6i the"composit' hnlted"'i'at"LUbbbck'""in 

1974 (TP8RO) and thirty agronomically desirable plants were

sel cted frcIm the TP8R planting (TP8RO 1 ) i in'Pui'rto-Ri. b ' ' thein 

winter of '1973-74'. ....These 175 sele'itiog were planted in"single 

rowobservation nurseries 'atLubbock and Beeville in 1974. Under 
extremely arge midge.populations at Bevillev 33 percent of the 

TP8,,RO and 60 per66-ntof ;s selections'ifrom 'TP8RO were 

-intifies resistrant -'or 'segregating for'resistance.
 

These observations indicate that TP8R should'provide sdrghum
 

breeders in-both tropical and temperate regions with good midge
 

resistant lines for their respective locations.
 

Most plants in TP8R are 3-dwarf but some 2-dwarf plants are
 

present. Seed color ranges from white to brown. Maturity.
 

ranges from early to late. Approximately 50% of the plants are
 

male sterile.'
 

TP8R has been released and distributed to 42 researchers in 

eight countries. TP8R can be used,in. recurrent selection schemes 

to develop improved sorghum types with high levels of resistance 

,to-thesorghum midge., 
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In.1975, midge tests were grown at Lubbock, Beeville, and
 

Corpus Christi, Texas, Experiment, Georgia, and in Argentina
 

and Brazil. The tests at Lubbock, Beeville, Corpus Christi and
 

Experiment contained susceptible checks, converted IS lines
 

known to be resistant, and selected breeding lines from the
 

midge nursery that offered promise as agronomically improved
 

resistant lines. Tests in Argentina and Brazil were sent to
 

these countries in 1974 before the breeding selections were made
 

and could be entered into the test but the data was not returned
 

until 1975.
 

In the Lubbock and Corpus Christi tests, midge populations 

were too low to inflict sufficient damage for ratings to be made. 

In the test at Experiment, webworms caused extensive damage 

requiring that an overall rating for both webworm and midge
 

damage be made. The test in Argentina had severe damage by the 

sugarcane borer. The borer enters and feeds in the stalk of
 

sorghum and can cause a large reduction in seed size. The
 

method used in determining midge damage in this test (Table 1.)
 

may have resulted in more seed loss attributed to midge damage
 

than was actually caused by the midge.
 

The problems encountered in the tests discussed above il

lustrate the need for multiple locations in the evaluation of
 

lines for midge resistance. The data obtained from Beeville
 

and Brazil appear to be the most reliable data obtained in 1975.
 



MLdge damage ratings from Beeville (Table L ) conirm the
 
resistance of previously identified • lines, TAM 428 through
 

SC 74-6. All of these lines, with the exception of TAM 428,
 

can be classified as highly resistant when compared to the 

'susceptible checks, Tx 7000 through B 378. The breeding lines, 

TP6B(D)-54-3-Bk through [Tx 411 x SC 110-9) SC 175-9]-2-2-Bk, 

represent lines obtained by selection from random mating popu

lations or from pedigree breeding. Midge damage'ratings from 

these lines illustrate that resistance can be transferred to 

improved types. None of the breeding lines have brown seed and 

ojhe has improved; disease resistance over its resistant donor 

parent, i.e., SC 414-14. 

Data from Brazil confirms the ratings from Beeville on the 

lines tested there. The damage ratings were obtained from a 

test in which susceptible checks were damaged 100 percent (per

sonal communication, C. J Rossetto). The line with the lowest 

midge damage rating, AF 28, is a tall, photoperiod sensitive 

variety with a white pericarp and undercoat. Crosses have been 

made to incorporate the resistance of AF 28 into improved 

agronomic types. 

In addition to the data presented in Table 1. information 

has been received from India (personal coiunication, Mr. Praihad 

Karkikar, aharashtua State) that the material we had sent to 

hiu-was resistant to midge in that country. A list of the 

matertial he evaluated follows: 
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iS2~51C~(& 52) ~'IS2579C'""(c 4A23)' 

ISl12608C" (SC 108)' IS"8100 (SC..f24) 

IS2816C (SC 120) IS 12612C (SC 112) 

TAM 25'664' (96"175.-9)' IS-' 2508d'C sC4i4) 

IS'12666C (SC;'175) "IS i.2664c "(SC 173) 

IS 2549C - (SC 228) 

P-pulation Breeding:
 

TP8R has been developed and released. This population was
 

planted at Corpus Christi, Beeville and Lubbock in 1975.
 

Selections were to be made of midge resistant plants to use for
 

S testing in an effort to improve the midge resistance of the
 

population. Unfortunately no selections could be made because
 

of low midge populations at Corpus Christi and Lubbock and the
 

lack of proper plant growth at Beeville. The Beeville planting
 

was severely infected by iron chlorosis. This population will
 

again be planted in 1976 and selections made.
 

Pedigree Breeding:
 

Nurseries were' pZanted at Lubbocki Corpus Christi, Beeille 

and Weslaco, The nursery at Weslaco was planted in August from. 
I'%- "'. t, ,
 

material identified as resistant in the Beeville Nursery. 

Over 2800 rows of F2 populations and F3 through F rows 

were:planted at Beeville, From this nursery 1202 selections were 

made from 449 F3 through F5 rows and 391 selections were made 



from , populations';.,All selections wereplanted in-head, rows at 
fromr75 swhih 

Weslacol ini. ,ouuelections, 7A5 made> from 245t we 

rows. 

Pedigrees of mater.a1 planted in the nurseries, discussed 
vabo:veinclide a . ridge susceptible,typesumrousdgood.agronomc and 

midge resistance from the following: TAM2566,iS 2508C :(SC 414), 

IS 3574C (SC 239), S 2579C (SC 423),.IS 12666C (SC 175), IS 

1309C (SC .322), IS. '3071C: (SC -237), IS13758C (SC .,326). ,Alsojn-, 

cluded were selections from.TP2, TP3, TP4,. TP5, TP6 B(D), TP7 

and. TP8.' 

As shown in.Table 1, midge resistance in F1 hybrids made 
I 7. *-.J C, 

with susceptible females and TAM 2566 do not produce hybrids that 

are resistant as TAM 2566. Thus our breeding program in 1975 

contained a large number of F2 populations and F rows derived 
)2. 3 . A 

from crosses with B lines and TAM 2566. Fl'S of crosses between 

A lines and uidge resistant plants selected .from F rows derived 

from crosses between B lines and TAM 2566, indicate that-several 

.of the selections are B lines. Observations in 1975 indicate that 

a modified backcross method will be needed to combine.:highlveIls 

ofUmidge resistance.into good.,;agronomic types,.. 

Evauation Method .i Resistance:for Midge 

'Presently there are several methods being used to evaluate 

sbirhums for midge.resistance. In an-effort to evaluate the 

relationship of our present system of rating rows:'for percent 

seed loss due to midge with a method 'of .comparing threshing 

http:423),.IS
http:mater.a1
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percent of i da aged and undaiaged heads, a test was planted in 

1975. The'test contained six'sorghum varieties (3 resistant; and 

3 susceptible) .planted in a.. three-replicatetest ... diieat .ethre 

of planting. "Midge populations were small in date 1, moderate in. 

date -2 and large inn date:-3. 

In -general, as the.numerical ratings became larger, the 

threshing percent for "that entry and date was smaller (Table 2) 

The data: from thistest indicate .that with-.the type of resistance 

presently available, the rating system presently in use compares 

favorably with.ithemethod of comparing threshing percents aid is's 

of course, miech, easier. 



Table 1i. idge damage-ratings and agronomic data of, selected sorghums 

Days to 
50%bloom 

-Mdsidmige 
:.d...dama.ePlant Head. -. Tota 3-1 

esination: Bee-vlle Exp.Ga. Bee-y Exp."lG Argtina- Brzi; i-1974 1973 ht.,cm -- exs.DovnyI '.:-'mildew. Headsmut-MDHk 

Tx -7000.B399. 
2TX2536 

69.7680 
71.7 

5654 
59 

9.,7.9 
9.1 

9.26.4 
8.5 

9997 
97 

, 
-

00 .'95 
9,7 

187--04 
- .88. 
82.102-

7.61.3 
3.3 

30: 
9 

-
-

0' 4.73".2.5 
3.5 

B 398. 67.0 52 8.0 6.6 - - .-. 6.-l8o .. 4 - .8 
B 3042 64 3 48 7'.6 6.0 100 - 9 ' 6 6'.2 '-:Jll 16.0 1 11 2'.5 

'B 3197 :707 -54 8.7 3.4 87 - 6 . 12-.3 7.6 05 

Tx 415 70'.5 "66. 7.3 - :"9.5; 8"-6 .74-'. *2.5 1, - : 2-3 

B:.378'
TAM428 

-72.7
69.0 

61
-61 

.876.0 
8.32.3 

8784. 
-
-

91 -7.8
7.6 

J15 : 
100. 

5.80.8 
000; 

.0.. 
"4.51.5 

SGIRL-MR-1 66.5-- 64 3o6 3.6 75 - 6'_ 4.5 - 94, 0.0 1, :3.5 

IS2501C (SC 52) 61.7 48 1.3 5.0 29 - 2.61: 8 90- 7.1 2. 0 1.3 

TAM 2566 (SC175-9): 
IS 2249C(SC228-14) 
IS 3071C(SC237-14) 
IS 3574C(SC239-14) 

67.O. -62 
66.0 53--
- 76 
67.3 58 

-1.8 
2.2 
2.0 
1.9 

4.2-
5.9 
2.3 
8.1 

57 
73 
-
80 

-
5.0 
3.5 
4.5 

A38.6.8 
'3.1.3.,2 

: 
1-3.5 

72-: 
88:, 
86' 
69:. 

0.0 
0.0 
0-0.0. 

0..0' 

0'" 
12, 

31 

0 
1'-.0 

41,7 

1.0 -

2.0 
lo-2.5 

Is 2508C(SC414-14) 
.IS 2579C(SC423-14) 
IS 8100C(SC424-;14) 
SC 574-6 
TP6B(D) 54-3-Bk 

65.5 
-

64.7 
70.0 
7i.3 

54 
56. 
55 
67 
65 

2.9 
1.5 
3.4 
2.9 
S5 

4.8 
8.8 
8.7 
7.1 
-4.0 

47 
69 
45' 
54 
-

2 5 
4.5 
3t4 
3.5 

'"5.8 4.3 100: 
4.62.1 . 93 

:6.2' 3-4 1V01 
4.6, 3.86 83-. 

- - - - 79" 

8.4 
08 
17.0 
3.3 
25 

13' 
1 
_0--
1 
0'' 

13 4.0 
0 1.0 
3:.3.0 
22 .0 
4: 1.5 

TP6B(D) 45-Bk 70.0 61.. 4.4 5.1 - - - .197 .5 8 -6 2.7 

1-Bk 68.3 58 3.2 6.0 .08...0 O"_ 1- 2.-. 

[(Tx412XSC599)SC3261114-2-Bk 70.3 65 1.9 3.6 - - - -.71 0 '.0 -. 3 

[(Tx414XSCtl0-9)SC175-14]. 
50237-1-Bk' 67.3 58 1.9 9.7 . . . . 83 0.0 0 3 1.3

[(Tx41lXSClIO-9)SCIT75-9]
-3-1-Bk - 67.3 56 3.5 7.2 77 0.0 0 0 3.3 

Continued:



Table 1. Continued 

Days to 
50% bloom ,idge dama:e Plant Head 2 . 'Total 3 l 
Bee- Exp. Bee- Exp. Argen- Bra- h., xs - Downy- .head 

Designaftion vle Ga. vule Ga. tina zil 1974 1973 cm cm. .mildew smut .MDM4 

[(Tx41lXSC110-9) SC175-9 ]
2-2-Bk 76.0 62 3.7 3.6 . . . . 77 0.0 0 5 1.7 

A 398 XTAM2566 63.7 52 4.3 3.2 . . . . 110- 6.4 0 3 1.6 
A 378 X TAM 2566- ::66.-7 . 53: ;4%4:., 5.1 - - - - 114 4,6 0 5 2.0 
A399 XTAM2566 67.0 - 3.6 . . . . . 90 1.3 0 3 1.5 
TAM 680 66.0.. :52 7.4- -3.9 --- ,-.-137 7.6, 0-0 2-

A 378 XTx 2536 69.0 53 -.9.3 5.7 - . - - 2 ... - -
ES- 671 68.0 - 8.3 -7 " -O - ........ 62. 
Sc 108 . . . . 85 - 4.8 3.8 - - -
SC 112 -, . . . . .61 . - 6.3 3.4 ... - -
SC 265 . . . . 81 - -
SC 322 .*..- . - - - - 83 - .. 7. 3..2.-.... --

IS 2043C Sel.(SC.103) - 69-
A 3197 X IS 2043CSel. .- -. -. - 91 . .... , 4 

AF-28 ~. . . 
SC 175-14 -+- . . . - - - 2.6 .. 2 , 1.2 --- - - -
SC 2681':..' - . 3.7 8.4 4.0 . 

~ .- *... 



Table C.ontinued 

1Beeville: For rating system IDI Aseenote-taking instructions. 

Experiment GeorEga: Test grown and evaluted by Billy R. Wiseman. Becase of 'extensive 
damage by webworms and the difficulty in separating mdge and webworm damage,.ithe rating 
includes both webworm and midge damage. 

Argentina: Test grown and evaluated by Horacio Pacagnini. 'Midge damage was calculated..-i; 
as follows: 

(1) First panicles were: bagged- before, anthesis,..withouti..removing. flag. leavesi ,-and: 

removed just after anthesis... . .. . ' , , _. 
(2) Threshing percent was calculated from .the bagged panicles.:, 
(3) Three meterswere harvested from each plot. -Head weight and grain weight were recorded, 

- -. (4) Percent loss was calculated by. comparing the threshiLng.percent -of: the baggedi paniles. 
Kr.,Pacagnini .reported that data was =variable due ,tp large infestations of Diatraea': saccharalis. 

-. 

Brazil: Entries grown and evaluated-by Carlos Rossetto.
 
.1974 and 1973: Data is mean of. six and three tests, respectively.
 

2 Plant height and..head exsertion recorded at Lubbock. J. 

3 Downy mildew and.head smut recorded :at Beeville and represent:.the -total number of plants . 
Bystemically infected with vdowny. mildew, or with head smut in the 4-replication.I:test. . 

4Ratings taken at _Lubbock., see IDIN note taking instructions for rating system. 

5Entry segregating-,wi'th a rating range :,of 1..8-7.3. 



Table 2. Midge daage ratings and--threshing 
population levels
 

Planting 
DATE- I 

--Damage*--'" -Threshing 
-,Ratings 7 

TAM -2566 (Rr.. :3 68.5 

SC,.423 () 2.5 70.2 


SGIRL-MR-I (R) 1.8 62.2 

TX-414 (S) 3.0 66.7 
TX 2536 (S) 4.3 61.9 

TX- 7000 (S) 3.3. 67.5 

*See IDINnote-taking. instructions 

percent of selected sorghum lines under three midge 

Planting -Planting 
DATE 2'- -DATE 3 

Damage Threshing, Damage Threshing:-, 
Ratings %Ratings 

2.0 66.1 '23 64.8 

2.0,- 65.9 -3.8 62.8. 

3.2 59.9 :4.3 58.2 

3.3 66.3 .6.01 48.0 
5.0 57.9 8.0, 30.3 

6.0- 53.6 ;8.7' 17i6 
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D-3.' C:orn' .Leaf Aphid Resistance. 

SdREENINGFORCON LE'AF APHID RESISTANCE
 

IRIN SIORIGIM
 

SUMM4ARY J
 

In 1975 .sorghmq containing of diversegerm plasm were
nurseries sources 

screened for resistance to-,the corn leaf iaphfd, Rhopaosiphut midis Fitch. 

Based on:damge ratings-on these sorghums, it was apparent that some of the" 

conmonly used sorghum parental lines were highly susceptible' to corn leaf aphid 

dge' For exme,B "Redlan" was recorded-to be extremel susceptible. 

Also, in these screening trials several 'Zera'Zera s6oghun, 'especially 

TAM .428' were found to highly resist corn leaf aphid damage. Theriesistance of 

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

Sources for resistance to the corn leaf aphid do exist, even- in some agronomi

cally improved lines.
 

INTRODUCTION 

The corn. leaf aphid, Rhopalosipium maidis Fitch,i comoniy infests' sorghum 

and since 1968 its presence has..attracted greater attention probably as a 

result of the greenbug. The species isgenerally not considered.a serious pest 

of sorghum, but since producers ch~ose t:appy isecicides t&!control i * it 

•does become an important consideration in sorghum pest managoet. As! a conse

.quenceS screening trials were initiated at the Texas Agricultural Experiment 

Station at Lubbock ina search 'for sorghums resistant to the',corn leaf aphid. 

MTERIALS.=ANMODS,
 
Three nurseries:.were planted during the first week ofLMay, 1975 for.the 

purpose.o evalu ation, for corn-leaf aphidr resisance.Tenrris eelceap i t t enseriesaLwueb
 
located ;at::ith6e:..Texas AgricultuWral ,1xeri~nt 'Station at ,Lubbock"
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;corn .eaf#-;ahid te'st mursery cossis'ted:iof seven hies or h"brdst selected 

from past observations for either their apparent resistancet..thee "orWl.a.fwsafres.tan reothe rorn 


aphid 'or because ,Of theii lextiemesusceptibility ,. ',Test plbtswere three rows 
6.6m , long-arranged in a randmized- com lete block design with1 four;,replica

tions., Damage ratings were, made of ,each plot prior to-the boot stage' on July 3 

and. 10, 1975 .based. ony .the following: system: 11 =-no leaf discoloration or damage, 

2 = yellowing orimottling of.,leaves, 3= some -plants with deaf: leaf-margins, 

4.=-,somedeadleaves,- 5i.T=i-some dead plants. 

A .corn'leafaphid observation nursery consisted of 54-entries: of,diverse 

germ plasm. Replications of each entry varied from 1-9 and plots were one row 

6.6m ,long..:, Damage ratings-were taken at the same time and by the same system 

as described4 above. 

rPamageiTratings of.sorghums planted in an "All-Disease Nursery" were also 

evaluated as described-above for their response to corn leaf aphid infestations.
 

This contained -material which:had shown promising resistance to several
.nursery 


sorghum diseases,. The!test consisted of 70 entries withtwo replications.
 

RESULTS AND DISCUSSION
 

Response of seven sorghum lines or hybrids to corn leaf aphid infestations
 

is shown inTable 1. BTX 378 (Redlan)was the most severely damaged sorghum
 

entry. Based on damage ratings of this sorghum, leaf mottling was extensive
 

and dead leaf margins were comon. This common parental line isapparently
 

highly susceptible to corn leaf aphid feeding. A majority of the sorghums
 

evaluated showed leaf yellowing and mottling but damage was not extremely severe.
 

TAM 428, a Zera.,Zera sorgh, was the least damaged of all the entries. In
 

general, little or no leaf discoloration as a result of corn leaf aphid feeding ,
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occured. ~Tesp lants,,-were 'cornJeaf aphid-infested, -bit;,appeared' to -be 

tolerant. .toheeplage.;. 
Corn' leaf aphidi damage ratingst 054 9sorghu h iidentries in.a--corn i leaf;-' 

-observation' nursery, are- shown in Table 2 -,Approximately !one half!-f6 the 'entries 

evaluated.,received damge ratings of between 2,and"'3-which : would indicate varying 

levels of :leaf'~yellowing: or mottling:; Eleven of± the entries' were rikorded: tb 

have; damage. ratings of, twoors aless.lentrieslistedin, Table 3. SixteenThese are 

entries received damage ratings of. threb or-,moren'whic) would*'indicate extensive 
.leaf ttling and sae: dead leaves resulting,from: corn ,lea aphid feeding. These 

entries,are listed ,in Table..:4
 

.,,iCorn)eafnaphid,damage.ratings: for-sorghums: in: the All-Disease Nursery are 

shown in Table S. Of these 70 entries, a majority receiveddamage ratings of 

between,2-3, which indicated Ieafyellowing: and-mottling. Nine,of the 'entries 

were considered, susceptible :to corn leafl aphid -feed and received damage ratings 

off,!three or more (Table,6)-. Eleven entries 'received-damage ratings of-.two or 

less -,.(Table, 7)-. Of' the, sorghums. which showed :1ow levels -of corn .leaf aphid 

damage, a majority were Zera Zera types.
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Table 1. Response of seven s6rghum entries to in
festations of the corn leaf aphid. Lubbock, 1975.
 

Entry Damage rating-/on date indicated 

7/3 7/10 Mean 

BTX*378 3.6 3.6 3.6 

ATx 378 Hyb 2.6 2.8 2.7
 

TX 414 2.5 - -

TX 2536 2.5 2.6 2.6
 

RS-671 2.4 2.6 
 2.5
 

TAM 680 2.1 2.2 2.2
 

TAM 428 1.3 1.6 1.5
 

1 ' = no leaf discoloration or damage, 2 = yellow
ing or mottling of leaves, 3 = some dead leaf
 
margins, mottling extensive, 4 = some dead
 
leaves, 5 = some dead plants.
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able2. Damage resnse fr corn l hidfeding, of 54entries
i a:corn: leaf aphid observation nursery. Lubbock, 1975. 

No. of 
 Damage rating on date indicated
 

Entry, Reps 7/3 7/10 Mean 

ATX 398 X TM 428 1 2.5 
 0 2.5
 

NK 266 '2.,0 .2 3Y 2.5 
TAM-680 9 2.1 2.4 2.3 

A;378 X 2t236 9 2.8 3.1 3.0 
A 399 X TAM 428 1 1.5 1.7 
 1.6
 

HT 124 2 2.3 2.3 2.3 
AKS4 X TAM 428 1 2.7 .0. 2.7 

A 413 X Tx 2536 2 2.9 2.9 2.9
 
A 115 X TAM 428 1 2.0 -2.0 2.0 
AKS 614 1 1.5 2.5 2.0
 

A 407 X TAM 428 1 2.7 2.7 2.7 

A 399 X TAM 2568 1 2.7 3.0 2.9
 

Milos 
 5 2.8 3.3 3.1 

A 606 X TA4 428 1, .3 0 1.3
 

TAM 670 
 1 1.3 0 1.3
 

A 378 X 1993-96 
 1 2.7 3.0 
 .2.8
 

A 378 X 1852 
 1 3.5 3.5 
 3.5
 
A 378 X 4097-1 1 2.0 2.0 2.0 

TX 7000 2 1.9 2.5 
 2.2 
TX 414 1 2.7 0 2.7 

-BTX 378 31 3.5 3.7 3.6
 

BX399 2 2.2 2.9 2.6 

-,C6nt 'i 
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.PNo. of ,-,Dmage rating on date indicated 

Entry . Reps ,.-7/3 7/10 Mean 

TX 2536 2 2.8 3.2 3.0 

TAM 2551 1 1.3 1.3 1.3 

TX 412 1 1.5 1.5 1.5 

TAM 2554 2 1.4 1.8 1.6 

TAM 428 4 1.3 1.6 1.5 

TAM 2552 1 1.3 1.3 1.3 

TAM 2566 2 2.5 2.5 2.5 

SC 170 1 2.3 3.0 2.7 

SC 599 1 2.3 3.3 2.8 

TAM 2555 1 2.0 2.0 2.0 

SC 103 1 2.5 3.0 2.8 

TAM 2557 1 3.0 3.3 3.2 

SC 109 1 2.0 2.5 2.3 

SC 414 1 3.3 3.3 3.3 

NSA 440 1 3.0 3.3 3.2 

SC 334 1 2.0 2.0 2.0 

TAM 2558 1 2.0 3.3 2.7 

SC 423 1 2.0 2.5 2.3 

TAM 2559 1 2.5 3.3 2.9 

SC 108 1 2.3 2.5 2.4 

TAM 2560 1 3.0 3.0 3.0 

SC 120 1 1.2 1.2 1.2 

BTX 398 1 3.2 0 3.2 

74 PR 190-5 1 2.0 0 2.0 

Cont'd 



bN6~~ Th ietng ow aeiniaeof ~D 


-
1 3 0 3.0
IX 197 

B7% 618, 2. 3. ,37 

'BTX 4d 398 L 337,0 


!A,413 i :4.2 4;2 4;2 

BX 37i 3-;9 .37- 14. a'9 3.9 

BTX3048 1 - 0 2;0 2;3 

1IBTX 3042 1i 2.7 0 27
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Table 3.g Sokrgmentries, frmthe c.orn 
leif aphi bsvainnsey wi a mg 

~ingtor -LubbOck, 1975i'at S~ing~ less 

AS 614 2.0 

A 378 X 40971i 2.0 
TA4 2-554 1.6
 

A 399 x TAM 428 16
 

t 412 1.3 

TAM-42i 1.9 

TAm 670 1.3 

TAM 2551 1.3 

TM 2552 1.3 

A 606X AM428 i.3
 

1'MlIIofratings Oi73 id710 95 



Table 4. Sorghum entries from corn leaf 
aphid observation nursery with damage
 
ratings of three or more. Lubbock, 1975.
 

Entry Imageratingh 

A 413 4.2 

BIX 4d.378, 3.9 

BTX 4d-'398 3.7 

BTX 618, 3.7 

l'x 378 3.6 

A 378 X 1852 3.5 

SC 414 3.3 

BTX 398 3.2 

NSA 440, 3.2 

TAM 2567 3.2 

Milos 3.1 

BIX 3197 3.0 

TA 2560 3.0 

TAM: 2566 .3.0 

TX 2536, "1.0, 

A 378 X,Tx 2536 3.0 

Mean of ratings on,7/3 and 7/10, 1975. 
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Table'S. Corn leaf aplhi and Bjr& grass mite. damage ratgs .of -sorghuns 

...........	 IDamageRatingl, ,.,,
, 	 - . 

Entry Corn Leaf Aphid Banks Grass-Mite 

SC 56-14 3.0 , 34.3
 
sc 89-9 
 3.3 	 4.0 

97-14 
 3.3 3.1
 

103-42 
 2.8 
108714 	 2.4 3.9
 

109;12 
 3.5 	 34
 

TAM 428(110-9) 1.6 4,0 

SC 110-14 1.9 4.0 

111 9 2.3 	 4.6 

1 4 (nouc)
112-,
 2.5 	 5.8 

112,,14 (u c ) 2.9 3.9 

115-11-11.7 3.4' 

120 4-1 2.2 r.3.9 

170-6T8-3(4244) 2.6 .3.3. 

170,688(4252)
 

1706-17(4267) 2.1 3.6
 

170-14-3 
 1.9 .3.3
 

170"12-6 
 1.9 	 :,3.8 

TAM 2566,(175,9) 2.4 	 ,3;0 

SC 17S-14 
 2.0 p4.3
 

228-14 
 2.0 	 3.6
 

237!14 . 2.7 	 .2.3 

Cont'd. 
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Dage;Rating, 

Enty Con ea Ahid Banks .Grass Mite.. 

239-14,: 2,3 3. 6 

294228 4.1 

32412-2 2.S 

325-124-P1 2.9,- 3.8 

326.&' 2.2 2.9 

S330 9 "Pl 2 '2 " 299 

333 i 2.6 6o5
 

33449P 2.0 3o9
 

414-12E-P1 2.0 3
 

420412 3.0 6-0
 

42314(2680) 2.2 3.9 

423-'14 (2686) 2.0 3;8 

546'14 2.2 8 

57416 P1 2.5 :'3.0 
599-6-3 (9054)2.7
 

599Z6 3(9245) 
 2.1 
 '33
 

5q996 23 (9247)j 20 :33
 

599:6-10(9188) , 20 
59946*.-10 7. 2.5 3 3 

59!!-E 2.5 :31 

2.5 S3!4
80-2, 


SC 167.44 2.4..
 

Cont,.d. 
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Entry .. or Leaf :Aphid Banks.Grass Mite 

817-3 1.7 3.4 

837-1 2.2 4.4 

935-6 2.0 3.8 

QL 3 3.5 4.8 
(B3197X 1 7 0- 6 )1750,8014i9 ) 4)

2 ,i" 
3.8 
3. 

(B3197 X 170-6)'753"2(14195"4) 2.5 3.6 

(SC110-9 X SC120-6)( 4 1 3 0 ) 2.2 4.4 

(SC599.-6 X SC134)f 1.9, 3.0 

(SC120-6 X TX7000) 2.1 4.0 

(IS2930 X IS3922) 2.1 4.3 

(SCS6 X SC170) 1 5 8 4 2.9 3.3 

(SC56 X SC170) 1 9 2 2 2.1 3.6 

(SCS6 X SC33)1778 2.6 4.3 

(B406 X Rio)-2 2.2 3.3 

TAM 2567 2.7 3.3 

(TX2536 X 170-6-5-1-E2).-10-4-4-1-4 2.4 3.5 

(SC599-6 X 110-P1-1-1)r24-4-1-3-3-1 2.2 4.5 

(B3197 X SC170)-7-2,1-2,11 2.4 4.8 

AI 2536 2.8 4.5 

TX 09 2.0 4.4 

TX 7078, 2.4 5.4 

RIX 398 3.0 5.6 

BTX 378 3.6 4.8 

Sweet Sudan 1.8 2.0 



Table 6.. Sorghum entries fromfthe..,All 
Disease Nursery with damage -ratings of 
,three or more. Lubbock, 1975, 

Entry g ii 
Bnt~y Damage rating

,SC '56-4 3.0 

SC 89-9 '3.3 

SC 97-14 3.3 

SC 109-12 3.5 

SC 1706-8-8(4252) 3.-2 

SC 420-12 
 3.0 

QL 3 3.5 

BHX 398 3.0 

BTX 378 i3.6 I 

.-,.Wan of ratings on 7/3 and 7/10, 1975. 
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Table 7. Sorghum entries from the All-

Disease Nursery with damage ratings of
 
two or less. Lubbock, 1975.
 

EntryDamage 


TM,428(110-9) 


SC 110-14 


SC,115-lE-I 


SC.170-14E-3 


SC 173,-12-6, 


S,175,14 


SC 228-14 


SC,-334-9-P1 


SC ,.414.-12E-P1 


SC 423-14(2686) 


SC .5996.3-9247) 


,NSA.817-3 


NSA 935-6 


,(SC 599-6 X SC 134), 


U.: 09 

Sweet Sudan:. 


17
 
rating

.14. 6
 

1.9
 

1.7
 

1.9
 

1.9
 

2.0
 

2.0
 

2.0
 

2..0
 

2.0
 

2.0
 

1.7
 

2.0
 

1.9
 

2.,L0 

1,.8,.,
 

1/Wan of ratings on 7/3 and 7/10, 1975.
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'D-'4.Mite Resistance; 

PROGRESS IN-BREEDING FOR MITE:RESISTANCE
 

Mite Test: 

A 22-entry, .single-row,. six-replic..ation test containing 

sorghum lines and hybrids were planted near Pecos 'Texas 

Sweet Sudan was included in the test and h'a'd 'good'!iite resistance 

but, data is ,not idluded in the table because it is: not a grain 

type. Adequate. mite, populations were presint'rtb° provide good 

evaluationse 

Of the lines~ested, SC 599 (9188) and,:SC :599(9247), TAM 

2568 and B Tx 618 W're the most resistant to dA"mg'e by mites 

(Table'1. , Thesd-lines had the lowest leaf 'adstalk death 

ratings coupled wftf small decreases in seed-'size.) Hybrids 

containing these linies exhibited the highest level of mite 
resistance among thefhybrids tested with 'te exception of A Tx 

r,'Itno h e AT 

378 x SC 599 (9188). 'and A Tx 378 x SC 590V(9247)', oHybrids from 

the two SC 599 seections crossed to A Tx 613" had much lower 

stalk death ratilngs and less loss in seed size than hybrids made 

with the same pollinators crossed '6 A}'Tx 3-78'4:: Thfese data 

indicate that, the 1esistance of SC 599 is influenced by the 

,genetic background of the female used in crosses.., 

The. hybrid,'- A Tx,3991 x TAMi 25 6 ad -lower leaIf, and stalk 

'deadth,ratings than in counterpart greenbug susceptible hybrid, 

A'Tx 399 x Tx 2536. Similar differences were evident between 

..these pollinator lines;i.TAM 2568'and Tx-2536. These.data 
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inaicate tnat a relationship may exist between greenbug -res istance i 

and udte :reSistance.,.:,, 

Pedigree Breeding Program: 

The mite breeding nursery planted near Pecos, Texas contained!
 

383 F3 rowqs'selected fromn the"1974 mitenursery and" Si-jl bbs'er

vation rows of 50 experimental hybrids. One hundred twenty four 

selections were made from 47 rows that appeared to combine mite
 

resistance with improved agronomic types. Mite resistant lines
 

used in the crosses with standard varieties from which the F4*
 

selections were made were SC 599-6 (a partially converted Rio)
 

IS 12568 SC 56-14) and SC 326-6 (a partially converted IS 3758).
 

Host selections were made from SC 599-6 and SC 56-14 crosses
 

indicating that these two lines offer the best germplasm for 

breeding purposes presently available for mite resistance.
 



,Table l. Mite damage ratings and agronomic data for selected sorghums, Pecosi1975 

Days to Plant Head 
5Zheigt ExsertionK- Desirability1 

Designation bloom cmL cmC- -ratiin- Lodingad:. 
'A Tx 618 X SC 599. (9188) 71 '-'107 18 1.5 ,00 
A Tx 618 X SC 599 (9247) 71 97 -15 2.0 1-6'
 
A Tx 378 X SC 599 (9188) 78 104 7 15 3.2 29.2'
 
A Tx 378 X SC 599 (9247) 77 102 10 2.9 18.3
 
B Tx618 71 K 91 8 29 0.0
 

-,B .Tx.378 85 89 3 40 -5.8 
Sc 599 .(9188) 81 99 13 2i3 0O 
S.C 599"(9247) 76 .89 8 25 0.0 
A 618X -SC ,56-14 71 109 20 2.5 0.0 
SC 56- 14 92 76 3 4 0 0.0 

Tx 2536 78 91 -13 4:3 .32.5,
A'Tx-399 X -Tx2536 77 86 A83.1
 
ATx.;378 X .Tx2536 78 104 -10 3.,5 42.0
 
B Tx 399 79 -'79 5 3.2 0.01 
A.Tx 618 X TAM 428 71 107 13 2.4 0.0 

TAM 428 78 94 - 5 2.5 0.0 
ATx 378 X Tx 415 74 .94 8 3.3 28. 0. 
Tx 415 71 64 3 4.1 0.0.-
A Tx 399 X TAM 2568 76 91 .10 2 . 5 9.2 
TAM 2568 75 , 89 '0 2.6 0.O:
 
SC 56.6 75 76 3 3.2 0.0
 

1Based on a 1-5 scale. See IDIN note taking instructions.
 

'-,Continued 



Table 1. Continued
 
Pecosd Lubbock %:Loss . 

Leaf 2 :Stak 3 1000 1000 in,:seed -Thresh- Grain 

damage -damage kernel ',.-.size from ing yield: 
wt., g mites- 2 .kg/a

rating traltng wt., gDsign-tion 
29.66- 77 53951"19.36 27.53
9-Tx 618 -X SC 599 (9188) 4.8- ,.1.0. 

1.7 417.83 25.66,i 30.50 76 5354 
A.Tx .618.X SC 599_ (9247): 7.1 

61 3808
 
. 8.1 7.2 12.53 28.16 55.52 

:A Tx378 X SC 599j (9188) 3360 ,
47.21 62
6.8 '13.37 25.33
A Tx 378 X SC 599 (9247) 8.8 

70 371719.38 25.46" 23.886.3 3.2
B Tx:618 

.8.8 5.9 15.00 30.03 50.056 2464
 
B Tx.378 

1.0 16.68 23;46 28.90 68 2688
 
SC 599 (9188) 4.6 


74 40321.5 18.35 21.231- 13.55
SC 599 (9247) 6.8 

78 3584
3.2 18.85 28.86 34.70 

A 618 X Sc 56-14' 5.8 


7.0 5.0 22.80 28.93 21.19 56 *672
Sc 56-14, 

12.95 26.43 51.02, 68 2576
8.7 8.3
Tx 2536 
 68 403215.35 32.96 53.42


A Tx !399,X Tx,2536 8.0 8.0 
8.0 17.61 30.50 42.25- 61 2688 

A Tx.378, X Tx 2536 8.5 
74 425620.73 32.46 36.137.5 8.0
B Tx 399--
 16.45 62 441523.06 27.60
A Tx:618.X TAM 428 6.5 3.0 


3584
6.8 16.57 24.56 32.55 777.5TAM 428 61 '29128.5 14.88 27.63 46.15
A Tx,:378 X Tx 415 8.2 

61 25768.8 15.65 26.56 41.10Tx 415 8.8 76 i515222.11 33.50 34.01
A Tx'399!X TAM 2568 5.3 3.6 
5.2 2.2 22.81 26.76 14.78 70 3808
 

TAM 2568: 

7.8 6.8 .21.15 27.27 22.43 69 3360

SC 56-6 

:2Based on a 1-9 -scale. -See IDIN note taking instructions. 

,3Based on a 1-9 scale. 1 = no stalk death, 2 = 1-10%, 9 = 91-100%. 

4n 
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SPIDER MITE ESISTANT SORGHUMS' 

In,the,laboratory: stdie, therewre, no -extreme, preference response of 

Banks grass,mite to selected sorghum lines. However, total length of the life 

span of the Banks 'grass, mite,was significantly,shorter,when ,reared on SC '.599-6 

than'when reared,on SC.566," TX 7000, -T 378, S 30 Sweet Sudan, or Honey 

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

sorghum on the Banks, grass mite. .The..effect of .,plant,growth, stages on the

biology of the Banks' grass mite indicated'that at plant growth stages 1-6 there 

is a longer lifespan and ovipositional period with fewer eggs deposited per 

female miteper'day while' at:,plant"growth, stages 6-8 there is a shorter life 

span and ovipositional period with higher"numbers of eggs deposited 'per female 

mite per day. 

In field tests, mitepopulations began to increase between July 30 and
 

August 6 at-.planttgrowth stages 5 and 6, which continues to verify the-existence
 

of some phy~iological change in the sorghum plant at these growth stages which
 

results inm te population ,increase.; ,Factors:,which resulted in lower mite 

numbers inthe field were: a) differences in maturity of the plants, ;for
 

example -late maturity of SC 56-14, b) differences in plant types such as 

-nongrain types (Sweet Sudan), c) differences in sugar content", (SC 599(9188), 

S,,TX 618 x'SC 599(9188), and SC 599(9247)). Population density,,ratings weriV. 

f6ud-to be'43i (Small Mite Test)i.and 85% (Large Scale Mite Test), correlated, 

to-actual mite populations. A numerical system.of '0-9 should be 'adopted in 

5lces ffici ey.of ',the mi'densit'y -ai 
the future in oiders- o increase the miterating.
A, 

Fact:ors which' influenced 'damage were: :.a). sugar ;-content--the- lower;the sugar 

http:system.of
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content the moe 'damae observed (B 378,' andTX 2536), i) eence

the greatr the senescening the moie da ge'observed (B 378)-t.6; fieiie, 

which sh ed 'low death s t i r atings were thoe wich also'showed the loer 

percent loss inseed size "and'good'quaities for resistance (A TX 6i8 X 

SC 399(9188),B TX"618, sd 599(9188), SC 599(9247), TAM 670, and TAM 2568). 

Data 'obtained from a Large Scale Mite Test indicated that the Small Scale 

Mite Test -'was a valid test in that evaluation of mite iiumbers was just as ac

curate on small plots as it was on the larger piots. 

In sumary, laboratory and field data indicate that the most promising 

sources of resistance to the Banks grass mite occur in converted Rio sorghums 

which are high in sugar content and are non-senescening. 

INTRODUCTION
 

Damag&g infestations of the Banks grass mite -/, Oligonychus pratensis
 

(Banks), were first reported on grain sorghum in 1953 (Griffith and Wene 1953)
 

in the Lower Rio Grande Valley of Texas, and the following year on corn (Walter
 

and Wene 1956). Pate and Neeb (1971) reported that the Banks grass mite reached
 

pest status during 1967 in the Trans-Pecos area, and heavy infestations have
 

occurred in that area on grain sorghum since that time. Huddleston et al. (1968)
 

first reported that the Banks grass mite infested grain sorghut in 1967 ih several
 

counties of the Texas High Plains. The Banks grass mite has continued to infest 

grain sorghum and increase in severity on the Texas High Plains since 1967 

(Cate and Bottrell 1971),, but not to the extent as in the Trans-Pecos region. 

The Banks srass mite is apparently a secondary pest which reaches damaging 

infestation levels after early insecticide treatments for the greeibuOg 

1Acarina: Tetranychidae
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16hliaphis kraminum (Rondani)j The Ba .grass ite can i1icrease in njers 

,ithout prior treatment because eather is the *uiaJr factor whlch i-r i .fii .. 
Banks grass mite populations. Concern c -r the Banks grass mite stems firom te 
severe demage it causes to grain sorghum and the recent evidence that indicates 

that the Banks grass mite may be becoming resistanu to most insecticides; 

The, sgnificance of hiost plant. resistance in a pest management system is
 
tSt it 
 alos the host piits t support ubeconomic levels at the pest species 

ie si.ioriiij t Oi.pestis iiatural enemies. With the constant use of insecti
a ides te i co6iaan dar6ir of heavy Banks grass mite infestations, and the vai 
creage of grain Sorghu on the Texas High Plains, it is evident that it Would 
i ly advantageous to develop resistant hybrids to help suppress the Banks 

grass mite ad iidcorporate it into a pest management system. Such an approach 
is being midertaken by J C. Rodriguez6, J. T. Dabrowski, and others at te Uni
rs ty of lntucky to coatel Tetcanychus urticae (Koch) on straewb ies. The 

bJectives of this study i&e 1) To determine resistance mechanisms 64 car
tIin sor, iwm lines -i t i Ba-ik rass mdte under laboratory and field chditioh; 

)ct nohu iihes for Banks grass mite '6i'.... . ce n the
 
fibijco 
 itions bf inafetatibhi 

;RESULT MfiD DliIONS~1 

oeiiren e eactions of the Mi gis8ii vie ivei ice of 

59~~~~4;an0 Iugiih Siig~f HoneyTX70,K (HSH) a24,48; ani 72 our~is 
i i( ) Nunbrs of feae ites on each etry bad on the 

iia f Ai pati gib~wiih iige ddit iffer i nfcatya tO 2±'8 
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or 72.Iodi -ff&rences :,fi';the ujniberof inieiinon plan,. 8io*k, stases of 

:eiahhentry we ii aoie .&aes liidated, .ut iro vilid tweerds b ista beis'idAfci0d 


bi 1tieii hO Feaj aof the ofi t.. dh- iei 5 eity at ie
dni rvai6iii
 

growtkh stasges 
 niae, thatl itei ie -verie higher at grothsae,26
 

espeiciaiy h 8ad7 oriiis'fiction; )ienmestne ob oe
 
at p1~t g*wh stages i, 7 aidg 8.at the 48 and 72 ,hour ispection. The ehiie
 

iites liot
accoulited foi aftei iitisi iiifestati6n 0e those individia iehich 

"i apiped ini the tangfooti6R jAiich ined jhe isid of the ,etidt ci~e eiii 


dish to preventi escape;
 

niuber of eggs
ih laid by feaie idies on each idr m.entir at the ..three 

ifispeotion periods followed a sli/ii pattein to thi desribed in the, previous 

test. Based on the mean nuber of egg laid at each growth stagei no sighifiz 

cant-differences among entriei ere shW;n. Even though some differences in egg 

nibeii ii-ere indicated ani etiesasi i6 asiiam n gib stagesi, no valid 

coxiiualons could be drawn. Geatest iiods tiniid generaiiy occurred during 

plant growth stages 3-6 

An iladiA jeafiet 6Ehii6~ iivolvea absifaioi i bb life cycle of 

th6 ite (Tabla-i2), 6ii&i' d~iii inies a plia i i' iiiiiiae l-6i ee 

wer~e no siifiiiit diffeeices ini the diuionif di the 4dwoitilistages of 

the,iit. 6fi any 6i tE imas excdt for the ~oiiyih stages on SC 5994'' 
ihinh
teded to be ahotter tin oh 
 the other three enties Rean devejbpitdil 

ime in days of teb vious life stg .of the te tid tet Was as Io•ovi
 

; larvae 0;3i
egig 4A o, rotnymii (i;i-) daueoym-. (06)i Aid acit
 

(i5.i0);' ihis iiiate iii a totaj iife jdraion of ajtoxiitd!y 26 j~y itt 

the Obii iif egg t o. e bedig abll 25 d-aYs; 
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;Ovpo'sitional data, of mited '-on plants.at! groith rtaged ;l.,6 ihijated na 

aifgniflcant differences among entries -in,the ovipositional period or ithe,number 

of eggs produced per day per female mite (Tabl:3) i' .o1 ver1, thetotal number 

of'eggs laid on TX 7000 (67.25) Was aigaificantly-higherthan thenutber laid 

611 KS 30 (43,98) or SH (3593)..lased otthe 6vipositional data e*Otesaedas 

4 41ian of All efitries1 -the -vj~ii~liib~a llM60 dAy the 'total 

eggaf laid 'was--50,10,ldha.n eriof ,eggs laid ped, day;'per6'female 

Banks grass mite life cycle data were also collected using the leaf,disc 

t~diiqueinolvng'jyef drghm ins a ~l~n ~owh, (table 4),-sae641 

The duraio ofi he :eggatige was significawitty shoaten 99-6nd.SC 56-6 

th'AW All'other entiesekdept Bveet Sudan ehektMansof the threetpihnt rowth 

sthgei vek c6 pared. : differehces int egg stage dutrationtaeitidicated 

6j',the diffentd.i so~rhti entries1 -butno patte6t, cbld be idetected No 

s~i~ificsit 'effectofplant gro th tag oh egg developuiWet.as detectedhen 

means for all entries were comared, With respect to iarv,'ldeveilopbentt dura

ation of this. stage was ionget on SC 599-6 sotghtm than SC 56-6 KS 30, or 

Sweet Sudan sorghus baseit. n a mean for the plant growth stages. Some d- . 

ferences in larvae deveiptient times wee detected among growth stages of each 

sorghum entk, but based on the mean of all entries, no sighificant differences 

occutted, The duration of the protonymph stage was longest on KS 30 sorghm, 

Mo influence of plant growth stage was shown, Duetotymh developtnt was iot 

affected by the sorghu on which they were grown or at any plant growth ,stage, 

The duration of the aduit stage was shortest when they were reared oh SC 599-6 
-,4, P ' -4 ;.... .
 

sorghum, 9o influeice on adult development of atny piant growth stageaw ta
 

detected, The total life spano.df individual tite, (sum of the duratioIof the
 

http:spano.df
http:developuiWet.as
http:99-6nd.SC
http:plants.at
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previous' life tages) as less . n Sc. 599-....6'orghum thaiial "other soghiims' 

rPlane roh te-ge dnot-apgw a f fect.thed iites-life span. 

Meaji -developmetal 'e -in days 'of the various life itaji f h was 

-as follow g (2.2), (.05),de hI(l. .(52)andes larvae ufony 0 2) ,2rotbnyph 
adult "(13. 45)' This would indicate a total ife span duration of approximatb3 e 

2.5 week ' ;withthe ' pefiod frolm egg-to 'egg -being-abott :8. 79 days'. "These :data, 

when compared to life developmental data' of the 'mite .on plant.t.. otgi i stages 1-6, 

indicates that the imature stages required a shorter developmenta ,perioM and 
the adults ieqiired l' longer developmental period n' sorghum at plant groh 

stages 6-8.1 

Tolerance
 

As a means of measuring tolerance of four sorghum lines to mite damage, 

tite numbers were compared to a damage rating. Results showed (Table 5) that 

the number of mites on each entry based on the mean of plant growth stages 1-6 

did not differ significantly at any time period. Data based on the mean of 

damage ratings on each entry at various time periods indicated that damage was 

significantly different among entries. Generally, HSH showed greatest damage
 

while KS 30 showed the least damage followed by SC 599-6. Greater significant 

differences among entries occurred during the first two weeks than occurred in 

the second two weeks. 

Small Scale~Mite Test (Field Evaluation)-

Field evaluation of resistance to the Banks grass mite was made of 12 

sotgh lines or hybrids ,f(Table6). -Based on four measures of mite population. 

leyels SC'5644 and Sweet Sudan uee g e ne r a l l y the l east infested sorghums 



56ris6 maturnSC 5and .sa1a igrassysorghum Sweet SUdan type. 

grain" typespola ion "otlenfe, shatnlevs..r etected 
were ,not.always, reflected in damage ratings,
 

'Thiswas partieularly true for, SCJ 59998) ,sorghum and -its F 
 FAhybrid.wth
 
ATX 618. These itwo entries were: about equally -infested,ith mites as the,
 

• ither. grain type sorghumszbut ttheir,,damage ratings.and, stalk. death ratings 

were significantly-lower. B::,oth of, these entries were about averagein maturity, 

h rbutin suar ecialleiingher es .. .... . .g, ... ,, ,= p y .91 8) .° as d qn ,,se ed w ei gh t mari son s. . . . . .. . . .. C . 9 9 , c 


ifrommite: infested, andmteorhum the percent decr se e i
.~ ~~~~~ •.. . . ..... ~~~~~. .... ... . e.,,,in.0,.
..... seed weight
 

was lowest for SC 56-14p SC 599(9L88), B TX 618, and A TX 618 x SC 599(9188).
 

-Itwould appear from these field data that SC 599(9188) sorghum possess
 

some level of resistance to Banks grass mites. 
This sorghum is high in sugar
 

and isa non-senescening" type. 
 These' factors appeai to be 'n'edin the
 
resistance mechanisms. It is also iteresting to -note the re s i sta' of SC 599
 

(9188) in an F1 hybrid was influeznced "by the female ;parent. A TX 376'x SC 599 

(9188)-was damaged much more by mites than A TX 68 x 'SC '599(9188) . 
Also included in this evaluation was Pearl illet Population lIPI '(5) (Cl),
 

a grain type line. Millet showed very low mite population levels as did Sweet 
Sudan. Although low mite populationsoccu'rred, ithere was a considerable amount 

of damage associated ith mite-popuitions' on"the lower:leaves.
 

State Loding Test 
orghumsin the State Loding Testereevaluatedfor-resistceto n 

grass mite..aased on a.mean of this damage ratngstkeon date a majority 

ofothe sorghum entries' received • ratings of 3.0-460.-"SC 326-16; t"A 40-12 
0.5 1 6''(56- x SC 110-6Y' S 384))F (S- 66 i.....3. ) (1740)(S656-6 x SC 33)" (SI "X8U13' 
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and B TX 399 received of 3. SC42 6orless. 

176C)7-.
(SC 56-6,x SC, 110-6) (1565 

S 
, 173-9,i xS 

66 
-5-6 

(1606) (S 66xS 
(S5-6x 

7)(1922) 

TX 7000, B TX 378, New exico-31, and. (SA 392) were the most severely damaged 

entries. 

All Disease Nursery' 

The All Disease Nursery (a uniform nursery of diverse germplasm) 'was rated 

forres stance to Baniiks grass "mite see data in sectibn on'corn' leaf 'aphid). 

ii e entiriea hi e"!receivd a damage rating' (mean 'of two dates) :of 320 ' less 

were TAM 2566(175-9), SC 237-14, SC 326-6, SC330-94Pi, SC 574-6-PI, SCW 5996

3(9054), (SC 120-6 x TX 7000), and Sweet Sudan. The majority of the entries 

received ratings greater than 3.0. Those entries with damage ratings above 4.0
 

were considered highly susceptible and these included, SC 103-2, SC 111-9,
 

° 
SC 112-14 (n uc), SC 175-14, SC 279-14, SC 333-14, SC 420-12, SC 837-1, QL3 (Sel),
 

SC 110-9 x SC 120-6(4130), (IS 2930 x IS 3922), SC 56 x SC 33)1778, (SC 599-6 x
 

SC 110-PI-1-1)-24-4-1-3-3-1, (B 3197 x SC 170)-7-2-1-2-1-1, TX 2536, TX 09,
 

TX 7078, B TX 398, and B TX 378.
 

In sumary, both laboratory and field data indicated that SC 599, a Rio 

type sorghum, showed greatest resistance to the Banks grass mite. Laboratory 

data indicated that SC 599-6 possessed some degree of antibiosis to the Banks 

grass mite"showing a reduced duration of the adult stage of the mite. No 

significant differences .among lines were determined in either the non-preference 

or tolerance.tests., However, generally speaking, SC 599-6 possessed fewer adult 

mites ad :had fewer eggs laid.on it after 24, 48, and 72 hours in the non

preference tests. ln tolerance tests, SC 599-6 maintained higher mite popula

tions but less damage lsulted than on TX 7000 or HSH. 
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Field dataalso indicated hat mite resista4t qairties we ' shownin
 

if infestation levels,SC 599. Although there were no gnificant differences i 

thereen e inidamage ratingsLJJ , s o 

SC 599(9188), ATX 618 x SC 599(9188), SC 599(9247), and A TX 618 x SC-"599(9247). 

Other entries which showed good resistance were SC 56-14, B TX 618, TAM 2568 

end A,TX618 x TAM 428. 
;Both laboratory and field data sugested that .those ,sorghums showingresis

tancnaeah- p oc ss n -- showings 

auce to the ,Banks grassumite are those sorghums processing high sugar content 

and;,are of a,•non-senescening nature. 
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TABLE 1. Laboratory evaluation of non-reference of Banks 'grass
mite for four sorghum lines at eight staes ofplantf:growth, based on 
number of adult female mites after 24, 48, and 72?,hour periods'. 
:Lubbock, 1975.ab ... 

Averagenumber of female mites on four sorghum.lines 

Plant number of 
stage SC 599-6 TX* 7OU, KS 30.: ... HSH mites/stage
 

24 Hours After Infestation
 

11 0.80be, x 10.50be, x 1.20be x 0170c x 0.80a 
2 o.6obc y 2'.OOa x 1.30b xy . 80be xy 1.20a 
3 
4 
.5 

1.20ab, y l'.lOb 
0.9bc y.., lOOb 
O:.60br x. 1.20b 

y 
y 
x 

2.80a 
O.706'' 
1.70b 

x 
y 
x 

0.80bc' y 
2.80a x 
1.OObc x 

1.50a 
1.40a 
1.10a 

6. 
7 

l.301. 
050c 

x 
x 

0lOb 
0.30c 

x 
x 

0.50c 
0.50e 

x 
x 

1.50b 
0.80c 

x 
x 

1.10a 
0.50a 

8 .80a x ,.,,O.60bc xy O.40c y .O.60c xy O.90a 

Entry
 
mean, 1,09a 1.,Oa 1.10a, 1.10a 1.05 

48 Hours After Infestation
 

" 
 'x0
:* 0O0bc ' O.50de x 1.30b x O.80c x 0.88aibe
 
2 1.OObc y 2.40a x 1.40b xy 1.10bc y .1.48a
 
3 L.lObc y 1.10cd y 2.60a x 0.80c y 1.40a 
4, ,..3by l..00cde y, 0.90bc y. 2.90a x 1.53a 
5, .O.60ed, ,c .... l b x l.OObc x 1.08ab 
6 "i.lOa . x L.8b x 0.40c y 1.60b x 4.48a 
7 0.50cd x 0.40e 
 x 0.60c x 0.80c X' 0,58bc

8 1.10d x 0.60cde x 0.40c x 0.60c x 0.43c
 

Entry
 
mean 0.95a 1.13a 1.14a 1.20a 1.10
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TABLE" l coninuied-

Average number of female mites on four sorhum lines 

VX70 an number of 
7000 K3 S59-6S4r HSH '- mites/stage 

72 Hours After Infestation 

J l1.30a x 06Obc x. 1.20b x O.60cd x 0.93bc 
2 1.70a xy 2.50a x 1.lObc.y"0.9Ocd y 1.55a 
%3- .20a y .. 10b y 2.80a x 1.20c y 1.58a 

1,.20a y I00bc, y l'.OOb y - 260a< x- l45ab 
5 0.60b x .0.90bc x l.30b x l.00cd X 0.95Sbc 
:6 1.70a ,,x 1.20b xy 0'.30d y l.8ob 1.25ab 

,;A7,: 0.60b" x, 04.40c,, x 0.6Ocd x ;l.9Ocd x 0.63c 
0.10b X 0.70bc" x 0.30d x 0.50d x 0.40c. 

.mean,..1.05a. 1.05a L.08a l.19a' 1.09 

Means in a coln or row followed by the'.same letter'a:re not7
 
significantly different at 5% level of probability, Duncan's Multiple
 
Range Test.
 

-

'Means a, b, and,:'cl appear inca column, and means .x andy.appear in a 

C/,Initial infestation of 'ten female mites'in'each,peti.,idish containing
 

;.eaf discs from'four Lines' 1.7 cm in diameter, ten ,.replications/
 
'.plant stage. 
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.. TLE 3. :Laboratory evaluatin of.antitbiosis .to.BanksEgrass • 
ti''fdrfout sorghum i i at'plant .growth 4~oioitionalOSage 

records. Lubbock, 1975.aD . 

Sorghum Ovipositional Total uuber . Eggs laid/ 
line Period in days eggs.laid/female day/female 

SC 599-6 10.44a. 51,44 4.58' 

KS-30 11.67a 43.98b 4.09a6
 

TX '7000 14.56a.• 67.25d, 4.90a
 

HSH 9675a 35. '93b. . 3', l1a 

Mean 11.60- 50.10 4.17
 

Means in.,
a column followed .by the same letter are not sign#i

cantly.different at 5% level of probility, .Duican's Multiple
 
Range Test.
 

'b!
 

I Initial infestation .of,.a singlefemale mite on a leaf disc 1.7.
 
cm in diameter on four lines, eight reicatins/pl1nt stage.
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TABLE 2.L a 6to on of;antb.s Banks grassrato.y., evalt 
mite.for ,four sorgh ni lines. at' plantgrowth jtages tubbock,s 1-6. 
1975,aAF. 

, Mean number of-days spent in each,life.stage 

Sorghum Proto- Dueto- Life.Span 
line .Eggs Larvae nymphs nymphs Adults in days 

15.46a .25.92aSCi599-6 4.19a 2.54a 	 1.56b 1.98a 

1.9lab 2.01a_ 16.77a ,26.89a
KS%'30-4 4.04a 2.09a&, 


1.94a 22.85a
TX,,7000 3.90a 2.'20a 1.77ab 13.32a 


HSH 4.92a 2.60a 2.07a 2.31a- 15.26a 27.18a
 

2.06 15.20 25.71
Mean 4.26 2.36 	 1.85 


AI1Ans. .-!a 'colun'!fo1l-wed'by the sAme letter are not Significantly 

different at 5' 1ee1 of probability, Duican' Multiple Range 
Test. 

- initial ihfestation of a'single female mite enclosed in a 1.252 cm 

area on roiir lines, eiihe repliatio'ng/pafit' stage. 



TABLE 4. Laboratory evaluation of antibiosis to Banks grass mite reared on seven sorghum lines at
 
plant growth stages 6-8. Lubbock, 1975.abc / 

Average number of days spent in each life stage
 

Plant Sweet Mean nuber of
 
stage SC 599-6 SC 56-6 TX 7000 B TX 378 KS 30 Sudan HSH days/stage
 

6 ...2.00a y 2.00a y 2.00b y 2.00b y 3.00a x 2.00b y 3.00a x 2.29a 
7 2.00a y 2.00a y 2.00b y 3.00a x 2.50b y 2.00b y 2.00b y . .2.21j 
8 2.00a y 2.00a y 3.00a x 2.00b y 2.00c y 2.50a y 2.00b y 2.21a, 

Entry 

mean 2.00c 2.00c 2.30ab 2.30ab 2.50a 2.20bc 2.30ab 2.20 

Larvae
 

6 2.00a x 1.00b y 1.00b y 2.00a x 1.50a xy 1.00b y 1.00c y 1.36a
 
7 2.00a x 2.00a x 2.00a x l.Oc y 1.00b y 1.Ob y 2.00a x 1.57a.
 
8 2.O0a x 1.0Db y 2.00a x 1.50b zy 1.50a xy 2.OOa x 1.50b xy 1.64a
 

Entry
 
mean 2.O0a 1.30b 1.70ab l.50ab 1.30b 1.30b 1.50ab 1.52
 

Protonymphs
 

6 1.0 x 1.OOa x 1.OOa x l.OOa x 1.50a x 1.OOa x 1.Oa x,
.a 1.07a
 
7 1.OOa x 1.OOa x 1.00a x 1.OOa x 1.50a x 1.Oa x 1.Oa x 1-07a
 
8 1.0Oa x 1.00a x 1.00a x 1.00a x 1.O0a x 1.00a x 1.00a x 1.07a
 

Entry
 
mean 1.0Db 1.00b -1.00b 1.00b 1.30a 1.00b 1.00b 1.05
 



TABLE 4. Continued 

Average-number- of- days spentin-eachlife-stage 

Plaut, . Sweet Mean number of 
stagse-SC 599-6 .- SC 56-61 TX 7000. -;B TXK378 KS 30 Sudan HSH ;days/stage 

Duetoinywnhs 

6! i.00a r .i00 x l..;00a x 1-00a x- 1.00a x 1l.00a x 1.00a x l.00a 
T. 1.00a x .. 8O0k 1..00&, xl.00 , k 1.00a, x1.OO i 1.00aI.OO& xx 1.50a1.00a xx 1.00a x1.00a' x . 1.00a xl.......Oi 1.07aa 

team I,.O0a I.,00a I..00a 1.00& 1.17a 1.00a 1.00a 1.02 

Adults 

6 9.00&a x 13.50a x 111.50a x 12-.00a x 13.50a x 20.50a x 14.50a x 13.50a 
. 87...8.00&x.X 50& x 12'.,50& x 16..00a x 17.50a x 13.50a -x -16.00a -x -13.57a 

5'.Ofta 2 14-..50a, x: -9'.50, x 14.O0A, x 21.O0a x .18.00a x .. Oa x 13.29a 

Entry 
mean- 7,..33c 13..i7ab U.17bc 14.O0ab 17.33a 17.33a 13.83ab 13.45 



TABLE 4. Continued, 

Average number of days spent in each life stage 

Plant Sweet Meant number of'stage? SC. 599;-6 SC 56-6 TX 7000 B TX 378 KS 30 Sudan HSH days/stage 

Total Life Span
 

6 14.20a x 18.50a. x 15.90a x 16.10a x 15.25at x 23.40a x 
 19. 00a. x 1748a7, 3.95a: x 14.50a: x 18..30a x 19..15a x 2 3,..80a x 17.45a x 19,..65a, x: 17'.83&8 i0.35a x 18.30a. x 14.95a x 16.25a x 24.25a x 22.00a x 15.95a- x: 174tai 

Entry,
mean; 12.017c 17.10ab 16.38b 17.i7ab 2 1.10a 20.,95a 18.50ab, l7.58i 

a/'Means in! az column; or in a row followed by the same letter are not significantly different at the 5Z1level of probabiity,. Duncan's Multiple Range Test. 

b/ Means a,, b,. and'c appear in a column, and means x and y appear in a row. 

c/ Initial infestation of a single female mite on a leaf disc 1.7 cm in diameter on seven lines,, twenty,
replications/plant stage.
 



TABLE 5. Laboratory evaluation of tolerance to Banks grass mite of four sorghum 1.ines on' 
plant growth stages 1-6, Lubbock, 1975.a/b/c/ 

SC 599-6 KS 30 .TX 7000 .sII 

Time No. mitesb/ Damage- No. mites Damage No. mites Damage No. mites Dama 

-eekl .. 67a 8.08c 10.50a 5.67c 17.58a 16.42b 17.75a 26.33a 

-
Week 2 12658a 28.75bc 79.17a 14.92c 133.92a 42.O8ab LkO.33a 54.67a
 

Week 3 224.33a 41.25ab 124.42a 27.83b 51.75ab 136.25a :63.83a
-213.75a 


Wek,4 ' 255.00a 49,58ab 146.;2a 29.92b 230.00a 59.5a 58a 65.50a-

Means in a row followed by th% same,letter are not significantly different at 5% level of
 

iprbability Duncan's Multiple Range-' Test.
 
M' 


InitialAnfestation of a single female enclosed in a 1.252 'cm area on four lines, two repli

-caidonspelant stage.e
 

Based on percent leaf area damaged by. mites, in a -1.25- cm. area.
 

-
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TABLE 6. Field. evaluation of ,resistance to Bik . rass mite for 13 lines and 
hybrids. Pecos, September, 1975.a/ 

Average 
Average
population 

Sugar female mite density 

Sorghum 
lines and hybrids 

Contentj
()/ 

50Z Bloom 
(in days) 

population 
per plant/ 

rating 
per pl-nt/ 

Damage 
Ratingd/ 

A TX 618 x SC 599(9188):i:t: - 8.66ab 71.331. 24.18ab 2.07ab 4.49d 

A TX 378 x SC 599(9188): 5.24bc 78.33e 24.68ab 1.72abc 5.99b 

B TX 618 6036bc 71,001 33.39a 2.66a 5.65bc 

B TX 378 6.30bc 85.00c 33"42a 2.07abc 6.l7ab 

SC 599(9188) 10.82a- 80.66d 15.l6ab l.77abc 3.45e 

A TX 618 x.SC 56-14 7.48bC 71,00i 20.78ab 1.63abc 4."91cd 

SC 56-14 7.3Obc 92.00a 3.87b 0.68c 3.58e 

TX 2536 7,12bc 78.00efg 24,.75ab 2.07abc, 6.75a 

A TX 378 x TX-2536 5.24c 78,100efg 25.20ab 1.54abc 6.83a 

A TX 378 x TX.415 6.24bc 73.66h 29.00a 2,04abc 6.66a 

A TX 399 x TAM 2568 6.88bc 75.66gh 34.86a 1.87abc 4..58d 

Sweet Sudan 7.OObc 87.33b 3.14b .76b 2.00f 

Millet (West) 27.34ab 3.29a 

Millet (East) 15.75ab 2.58b 

- Means in a colum followed by the same letter are not significantly different at 5% 

level' of probabiiity, Duncan's Multiple Range Test. 

Mean of five plant growth stages, (stages 5, 6, 7, 8, and 9). 

g 	 Average female mitepopulation and 4average population density rating per plant on 

six,,replications over an eightwWeek period. 

-	 Based on numerical,.rating system of 0-9, six repiications, mean of two rating., 


