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ITIEMITANC.2 A,.D .IrV:. . CF FRCMII'! qUALTIY 

AND C0LTEIT I! S.j;W. VUTC.,'AE PERS. 

Report for Period July 1, 1967 to December 31 1967
 

High protein lines will be quickly icecpted und used if they are also superior
in yield. Thus much of the 19167 Purdue Sorghum nursery --as devoted to yieldtrials on hirh protein selections -r.d their hybrids. Also, trials were set up with know)jhigh yieldine; hybrids to study protein content and qunlity. 

On the basis of height of the male rurets 337 sin.ole crosrs wer :enaratedinto four g'roupns (Tables 1, 2, 3, 4). R3610 vwas the rh.ck (centol) hybrid.The driest June and July on record f:ntributed to the lo-, yi ild uf RS 610which produced 64-76 bu./A. in nor.al ,Iyerzthis yjecl2d -, Lscn around 140
bu,/A. Under the same adverse conitor*,i 51 sindle : (Crb]cd or morethe RS 610 yield with best crosses nroducing 169, 221, ,-9 -,*d l1) bu./A.Protein and lysine determinations are in prcgress on c-(t.2-e 

Another trial, which tested the effects of rallinatinj 7o -nd flag leaf removal involved 1 inbreds, 2 hybrids fro, ticm, and F' 10 chec. Thebaggin7 and fla,, leaf rciicxv'a are r.or:.ril crntrolled 1z,]]i..,:ic.c roccdures
and the vfect of each ire si-nifi -rrt -ia their reductic-. of ,yic-d thoughthey had little effect c:. -c,tcin rrcet (Table 5). i drastic yieldr reduction of th comibinat, <f Pagging ancd flaj leaf r,.ov-l on Ljghestti.. 

yioldiz g cross tu-fust-s t:,.t scme genotvpax may be -ou.:.d.ioro
r:ch thanother,. Bagging had a orc':ter effect thn flag leaf :vvl. The proteinper acre 107; on Red ] xvaZ . an Cd19 cccianred to 59''. ir ChC PS (0.0.

Yields could bc ,dcubled 'cr certain crcs. cs in rocd yeo:s '!nc. tle protein
p~rcC.ntr'ge ccouJ.d be incraco-; 5C0 or r:cre .;hich poces 
 !n ilur Jite, a!dsccm'n]ly achi-';vible, objoctive of well over 3000 lbs. 1:rotein per acre 
(in the grain oly).
 

A third trial, involving 301,arents crossed onto 4 male-steril:s, was studiedby A. 0. Abifnrirn for protein content of the F1 seed.(Tble 6). The materialeffect is r~ot ,triking with Martin crosses having the high1c.t protein inthe F1 scud itzclf, from plaMts be andScod the F1 will grown tested in 1968. 
er.
 

Protein tnalyss,; of oorghum onrents and reciprocal -1 seed in F. C. Collins'thesis crosscs arc shown in Table 7. Uhe maternal effect is also suggested
in this data thouvh.v-viy striking exceptions occur and increases cvan takeplace over either parent. Rarely does the seedF1 fall 'icry far below the
 
high paront.
 

mYield and protein tests were ilaie at three locations in 1961 o: 10 parentsbeing used by Col.lis for a diallel cross as part of a thesis -roble.m (Table
8 and 9). The combined analysis of variance for yield to L

significant diffcr--ncc$ among! the 10 parcnt.n;. Some of th. inbred 1parents
yielded mercl than the check IS 610 the two best but
hybrid at locations on the lowest vjQlding site. There vas a -ilr;nificant v'r;'iety x location 

not
interaction. Jroteip was si(]nificartly different among varieties at each locationbut did not chcengo a,5much as yield among locations. 1,irther studies will be


made on thg $fucOt of location on the quality of the protein.
 



Page 2. 

of line C819 wore studied
of' protein content iuxizlg bclectionsVariations 

(Table i0). Selections made in 1966 hd protein varying frbm 12.47,, 
to
 

only 13.34 to
16.75r/. Open pollinated seed pro:.er.y -rorn in 1967 varie l 

This indicates that open pollina~ed seed sam.plesohave less variation 14.01. 

and that adequate sampling of this reed will give a less variable, repeatable
 

reading.
 

grown in 1966, together withcrosses 
TableYields of scveral hijh yiclding single 

the performance data of the male parents in 1967, are shown in 11. The 

very with them proThemsel.'es ,,ere good four of 
yields of the inbred lines 

'/A. r.d the checlk hybrid RS 610 which had 6306 j'/A.
ducing up to 7591 

Wid top - 1966 yields of 16,038, 10,769, 14,273, and 
The best four inreds FI 

had even better F1Another lower yielding parent13,794 4/A. respectively. 
and protein trials on the hybrids, in 

yields of 17,C06 :'/A. Critical yield 

will be done in 1968. The head size data show
 

comparison ViLh the parents, 
thethat the highest yielding parents have largest heads. 

1967 several intro-
Amino acid analyses from July 1 to December 31, showed new 

The other- lysine cembinations (Table 12).
ductions have good protein 

acids often seem to be favorably associated with higher lysine.
critical amino 

Miss nlivia A. Veron, Post-doctoral Research 
Associate in Biochernictry has
 

E. T. Mertz on factionation and the nature of the 
been vorking,with Prof. 

tests, three selecticn; were
in sorghum. In preliminaryendosperm proteins 

610 (Tablc 13). The endonper.rs were 
studied, Ijyderbad Nos. C819, 18841 an d 

Thewater. 
separated by manual dissection after so:±ing the :hole seeds in 

and defatted with petroleum ether. The defatted samples
endosperms w;ere ground 
were ground to very fine powders in a siall ball mill. 

the method as modified 
The endosperm powders w'cre fractionated usint; Osborne 

aiid the copper fractionation
by Mosse (Federation Proc. 25-1663-]-C 9 (1966), 

Chem. 35 1h60155 (1958) as modified 
of 1.crtz, Llcyd and Bressani (Cceealmethod 

M. S. Thesis, Purdue University, 1966)
by Bates (Bates, L. S., 

extracted and the per
Table 13 suramarizes the per cent o total nitrogen 

il \arious protein fractions. The Osborne 
cent of extracted nitrogen found 

of the nitrogen extracted by the Copper
method extracts only 1/2 to 2/' 

very poor recovery of the alkali-soluble (glutelin) fraction. 
method, with a 
The soluble protein fractions recovered from the endosperm. of ]Iyd. RS 610
 

and other amino acids on the jpinco
 
were analyzed for lysine, threonine 

fractions resemble those from corn endosperma ex
amino acid analyzer. The 

cept the lysine level in the alkall-soluble fraction was on]y about 1/3
 

found in normal corn and the threonine in the alcohol-soluble
of that 
about 2/3 found in corn. Copper fractions from a wide

fraction was of that 
now be for and acid composition.

range of endosperms will examined protein amino 

http:endonper.rs


Table 1 
1967 LAFAYEITE, IUDIAITA 

Sorghum Single Cross Performance - Group I-


Purdue Selections (short male parents) 

Mean of 3 replications - Bushel 56 lbs. 

Parents F1 yield
 

Female Male Bu/acre
 

Redlan MS x 640351 90.8 
Redlan MS x 640216 100.1 
CK60 MS x 0317 96.9 
Wheatland MS x 0317 132.7 
Martin MS x 0317 14-8.3 
Redlan MS x 0317 115.0
 
Redlan MS x 640386 138.8 
Wheatland MS x 640240 164.1 
Wheatlind MS x 640583 158.6 
Redlan MS x 640352 71.5 

Wheatland MS x 640352 88.3 
Redlan MS x 6403,57 75.5 
Redlan MS x 6140579 113.5 
Martin MS x 640231 118.7 
Wheatland MS x 640329 81.0 
Redlan MS x 640322 98.9 
Redlan MS x 6140331 103.4 
Redlar rMS x 640323 155.1 
Redlan MS x 66042 63.5 
Martin MS x 6 4 0221,r 116. 4 

Redlan MS x 640221 92.7 
Redlan i.S x 640327 168.5 
Wheatland MS x 640462 137.1 
Redlan MS x 640417 98.0 
Martin MS x 640235 66.4 
Martin MS x 640218 117.4 
Redlan MS x 640356 99.5 
Martin MS x 61402110 104.7 
Martin MS x 6402b8 83.7 
Wheatland MS x 6hO1488 51.8 

Redlan MS x 640234 127.6 
Redlan MS x 6402!C 163.1 
RS610 (hylhid chek) 76.0 
Martin 141 x 6038 74.3 
Wheat]ond 1.1S x 66042 109.8 
MSx 66(15 116.1 
MS x 66oi4 Mlixwd 139.3 
Redlan MS x 640355 91.2 
Red]an MS x 61;060)1 46.8 
Wheat]rnd MS x 60015 98.7 



Table 1 (continued)
 

1967 lAFAYETTE, ImIim7A 

Sorghum Single Cicrss Prformarce - Group I -

Purdue Selecticns (short male parents) 

Mean of 3 replications - Bushel = 56 lbs. 

Parents F1 yield 

Female Male Bu/acrc 

Redlan MS x 640h5 150.8 
Martin M'S x 660115 102.4 
Redl.i MS x 66045 127.8 
CK6o Ms x 660h5 93.7 
Redlan Ms x 66033 138.3 
Redlan Xvs x 640453 94.2 
Redlan MS x 640452 79.0 
Martin M.S x 640322 99.2 
Wheatland MS x 640424 79.1 
Martin I!S x 640237 14o.4 



Table 2
 

1967 LAFAYETTE, II!DIAPA 

Sorghum Single Cross Performance - Group II 

Purdue Selections (intermediate-shorter males)
 

Mean of 3 replications - Bushel = 56 lbs. 

Parent F1 yield
 

Female Male Bu/acre
 

CK6o MS x 3.727 115.3 
Redlan MS x 66047 108.8
 
Redlan MS x 1727 119.7
 
Martin MS x ]727 161.1 
MS x 66037 ::ixed IC7.7 
Martin MS x 6(030 90.0 
CK6o MS x 6(045 107.7 
Redlan MS x ((042 96.6 
WheatlanJ MS x 66038 (8.9 
CK6o :.,s x 66038 65.5 

MS x 66029 96.3 
Redlan 14S x (O30 111.7 
CK60 MS x (6030 116.0 
Wheatland YS x 66030 132.2 
Whcatl.and MS x 66c42 88.8 
Wheatland mS x 66033 107.0 
Wheatland M7 x ((.,021 148.7 
Redlon MS x 66021 142.7 
Redlan MS x 611021t'r 134.9 
Martin 14S x (6038 57.5 

Martin MS x 640229 70.0 
Redlen vS x (4O212 209.0 
Martin MS x 60212 151.9 
Redlan MS x 640599 125.7 
RedlanI MS x 61,0559 159.0 
Wheatland MS x 640211 121.2 
Redlan MS x 6N0227 180.5 
Wheatland MS x 640456 126.4
 
Wlicantl. 1 1-!S x ,044h4 132.8
 
Martin MS x (40211 181.3
 

Martin rS x 640211 125.-1 

Martin MS x 602422 140.5 
Redla,) MS x 640224 142.7
 

,
W)3610 (hybri cLIet) 79.70
 
Rl.dlan MS x 640438 141o.
 
Whentland MS x O4wldiI 146.5
 
lledlnn MS x t,0'61 201.0 

Whoti and MS x (;40222 76.6 
RedJ an%'M%x 6(,h'j(;(" 113.0 
B.dln I.S x (I,550 188.5 



Table 2 (continued) l96 LFAYTE, INNA 

Sorghum Single Cross Performance - Group I;
 

Purdue Selections (imtermediate-shorter males)
 

Mean of 3 replications - Bushel = 56 lbs. 

Parent F1 yield
 

Female -Male Bu/acre
 

Wheatland MS x 640389 113.7 
Redlan MS x 61,0523 220.8 

Redlan MS x 66011 168.4 
Wheatland MS x 66004 112.6 
Wheatland MS x 640220 113.5 

141.oRedlan MS 640244 
Wheatlend MS x 64('305 153.0 
Redlan MS x 6140370 124.2 
Redlan MS x 640361 114.3 
Redlan MS x 66004 127.0 

Martin MS x 66004 106.2 
96.4
CK6o -s x 66co4 

Redlan MS x 66018 136.5 
118.8Redlan MS x 640466 

Redlan MS x 6140383 157.2 
RS 610 57.8 
Martin MS x 640247 142.9 
Redlan MS x 640243 160. 4 
CK6O %s x 66033 97.8 

92.5
Redlan MS x 640334 

Redlan MS x 60291 97.1 
Redlan MS x 640366 99.8 
Redlan MS x 640382 132.7 

119.3
Redlon MS x 640250 
Redlan MS x 640581 112.3 
Wheatliand MS x 640600 1o6.8 
Wheatland IS x 60599 155.9 
Redlan MS x 640586 302.9 

CK60 Ms x 66047 84.9 
Redlan MS x 640529 107.1 

Redlan MS x 6140371 85.0 
Redlun MS x 61O457 59.3 
Redlan MS x 6401,07 129.0 
Redlian 1.,S ,. 60435 55.7 
WheaLland ,,S x 640301 49.9 
Whcatlind MS x 6110361 125.2 
Redlan MS x 60600 173.6 
Redlan M-S x 6140220 102.7 
Red] an 'S x 6r 4'u 95.9 
RedIn V'", x 6)40527 112.5 
Radln1 MS - 640525 183.3 
MorLin MS x 6402('( 55.3 

67.9hrd.an .- x (,402( 
128.6Redlan 1.' x 424-i 
.I -",1,, ,'1" n" 



Table 3 

* 1967 LAFAYETTE, INDIANA 

Sorghum Single Cross Performance - Group III
 

Pardue Selections (intermediate-taller males)
 

N4ean of 3 replications - Bushel = 56 lbs. 

Parent Yield
F1 


Female Male Bu/acre
 

Martin VS x 66016 92.0 
Redlan IMS x 66031 162.2 
Martin :S x 66031 89.0 
Wheatlnd r.:s- 66031 114.1 
c;6o ,:c x 6603]. 99.8 
Rcdian :;S x 66040 143.3 
Wheatl-nd ::s x 66040 113.7 
CK6o mS x 66o4o 86.0 
Martin .*S x 66040 157.8 
cK6o MS x 66o41 102.7 

Redlan MS x 66041 102.0 
Martin VS x 66041 86.9 
Redlan MS x 0947 168.8 
Wheatland %ISx 0947 95.9 
CK60 MS x 0947 134.o 
Marti n mS x 66034 115.1 
Wheatland MS x 3041 127.7 
Redlan MS x 3041 106.8 
CK6o MS x 3041 150.3 
Martin MS x 3041 111.9 

Redlan MS x 5244 125.2 
cK6o M.,S x 5244 149.9 
Martin MS x 5244 281.4 
Redlan MS x 5456* 87.5 
Redlan MS x 640411 101.2 
Redlan Ms x 640238 134.5 
RS 610 85.7 
Wheatland MS x 66002 178.3 
Red]an MS x 66002 153.6 
Redlan MS x 66007 113.4 

Martin 1,:S x 66003 120.3 
CK6o WS x 66CO3 105.0 
Redlan MS x 66003 132.8 
Wheatland MS x 66003 154.6 
Martin 1:S x 66007 96.7 
CK6o ;is x 660o7 95.3 
Wlhcatland MS x 66007 90.7 
Wheatland IlSx (6008 122.9 
CK6o ms x 66c08 124.0 
Martin MS x 66008 88.19 



Table 3 (continued)
 

1967 LAFAYLTTE, INDIANA 

Sorghum Sinsle Cross Ferformonce - Group III 

urdue Selections (intermediate-taller males)
 

Mean of 3 riplications - Bushel = 56 lbs. 

Paront FI yield
 

Female Male Bu/acre 

Redlan l'S x (,COS 105.9 

CX60 MS ::66010 99.6 
Wheatland ::66010 116.1 
Redlan ::S x 660]0 119.2 

Martin 1:S x (C010 84.8 
Redlan i.,S :6"j16 81.o 
W)hcctland "- 66016 119.4 
CKCo !S c06M: 28.7
 
Wheatan~d !,S x 640320 64.7 
Wheat) an,S :6)0317 30.2 

Redlan M: x 6):0359 57.6 
Redlan MS x (0547 140.1 

Wheatlind 1.MSx 640346 68.4 
Redlan 11S 640278 72.6 
Redlan M : 6),0317 115.4 
Martin IS x (%028 85.5 
Redlan MS x 83C405 147.4 

Rs 610 49.2 
Redlan MS . ()O230 134.1 
Redlan MS x 4021.7 132.2 

Redlan MS x 64O013 81.6 
fledlan .:.' 64:034 92.3 
Redlan MS x 640422 r 109.3 
Redlen M1Sx 6),0 306 116.o 
Wheatland VS x 60372 96.1 

'Wheatland ,S : 60509 115.6 
Redln .'S x 6i0214 149.7 
Redlan NS x 6!10567 137.4 
Redlen Ig. x 6:0308 83.4 
Redlan mS ) 640398 129.0 

Redl-n MS x 6).0538 143.1 
Redlnn 1.1Sx 64',0591 120.2 

155.0
Redl.n 1MS x 610119 
Redlon ES x 64Oi36 88.0 

Red.an M x 6li207 97.6 
Redlan 1S x 010597 94.8 
Redlan rfS x 6Oi0367 96.6 
Wheatland MS x "h0643 91.7 

Redlan IS x 6O!319 80.7 
Redlan XS x 610358 103.0 



Table 3 (continued)
 

1967 LAFAYTE, INDIANASorghum Single Cross Performance 
- Group IIIPurdue Selections (intermediate-taller
Mean of 3 replications males) 

- Bushel = 56 lbs.
 

Parent
 

Male u
Female 


Bu/acre

Redlan MS x 640534
Redlan Ms x 640566 
 105.5
 
Redlan MS x 640416 128.I
Wheatland MS x 640566 115.1 
CK60 mS x 66039 115.1 
Redlan aSx 640518 1089 
Redlan MS x 640375 139.o 
RS 61o 
 164.
Redlan MS z 640279Redlan MS 86.0x 640282 102.8

112.4 
Wheatlard Ms x 640533 
Wheatland MS 110.0 

x 640560Redlan M.'S 114.4x 640164
Redlan MS 77.2x 640229 

166.7
Redlan mS x 640374Martin MS x 69926 99." 
19.7
Redlan MS X 640590 110'

Redlan .,S x 640232 208.6Wheatland MS x 640584
Wheatiand 114.6
XzS640495 

159.7
 
Redlan MS x 
640533

RedIan 97.9MS x 64,0245Wheatland 118.8ES X 640522
Redlan MS 145.7x 6b0316 

100 3
Redlan MS x 610575Redlan MS x 181.8640215 
Redlan 1,S x 640524 97.7,- 97.7Redlan MS x 6140522 10.9Redlan MS x 640535 130.9
heatlard Ms x 640584 202.9
 

Wheatland 
 MS x 640524 136.8Redlan MS x 610348 1.0
 
Redan :s x 6110531 
 91. 
Redlan MS x 60528 121.7
 
Redlan MS x 6110350 
 83.7
Redlan MS x 640483 83.7
Redlan MS x 640643 79.8 
RS 61o 1o8.0
 
OK60 ms x 66002 149.6
61.7
Redlan MS x 640233 


105.0
 
Redlan MS x 640328
Wheatiand MS x 61O3o 93.6
'30) 77.5 



Table 4 

1967 LAFAYETTE, INDIANA 

Sorghun Single Cross Performance - Group IV 

Purdue Selections (Tallest male parents)
 

Mean of 3 replications - Bushel = 56 lbs. 

Parent F yield
 

Female Male Bu/acre
 

Wheatland MS x 66006 96.1
 
CK6o ms x 66006 95.8 
Redlan MS x 66020 78.4 
Wheatland MS x 66020 74.2 
Martin MS x 66020 74.7 
Martin MS x 66CO9 97.2 
CK60 MS x 66009 105.9 
Redlan MS x 66009 136.6 
Wheatland IMs x 66024 123.0 
Redlan MS x 66024 126.1 

cK6o MS x 66024 104.3 
Redlan MS x 66025 91.0 
Wheatland 14S x 66025 123.0 
CK6o MS x 66025 100.6 
Martin MS x 66025 108.7 
Martin MS x 66028 135.2 
CK6o MS x 66O28 127.6 
Wheatland MS x 66028 117.5 
Redlan MS x 65028 118.7 
Martin MS x 0361 103.3 

Redlan MS x 0361 69.1 
Redlan MS x 66044 118.9 
cK,6o ms x 66o44 100.6 
Wheatland MS x 66044 77.2 
Martin MS x 66044 r 92.4 
Wheatland MS x 64iO43 89.5 
Redlan MS x 640294 104.2 
RS 61o 64.5 
Redlan MS x 640378 112.7 
Redlan MS x 66018 81.8 

Redlan MS x 64i0562 155.0 
Redlan MS x 640364 120.6 
Redlan MS x 640553 85.9 
Redlan MS x 640595 131.5 
Martin MS x 640039 102.6 
Redln MS x 640373 126.1 
Martin MS x 640273 99.5 
Rcdilnn Ms x 640542 107.0 
Wheatland MS x 6140254 51.1 
Redlsn MS x 640253 142.4 



Table 4 (continued)
 
1967 LAFAYETITE, I!ADIMAA 

Sorzhum Sinile Cosz: Performance - Group IV 
Purdue Selections (tallest male parents).
 

Mean of 3 replications - Buthel = 56 ibs. 

Parent F yield
 

Female Male Bu/acre
 

Redlan MS x 640556 78.5 
Martin MS x 640233 107.4 
Martin MS x 640263 95.2 
Wheatland MS x 640432 106.4 
Redlan ,,IS x 64C,'40 142.4 
Martin MS x 66cc6 80.1 
Redlan MS x 66co6 111.9 
Ree&lan MS x 640626 141.5 
Redlan MS x 640616 39.2 
Redlan MS x 640603 125.1 

Redlan MS x 640609 112.0 
Redlan MS x 640640 53.1 
Redlan MS x 640635 102.1 
Martin MS x 660C5 189.2 
Wheatland MS x 66005 154.7 
Redlan MS x 66005 125.5 
CK6o rMs x 66005 108.7
RS 610 62.6 
Wheatland MS x 640255 122.7 
Wheatland MS x 66041 54.4 

Redlan MS x 640260 54.7 
Martin 14S x 640236 45.5Redlan MS x 640261 88.6 
Martin MS x 66041 62.4 
Redlan MS x 66041 .r 95.3 
CK6o MS x 66018 139.0 
Redlan MS x 640549 127.2 
Wheatland MS x 640499 102.0 
Martin MS x 640311 94.6 
Wheatland Ms x 66035 97.1 

CK6o ms x 66035 81.1 
Redlan MS x 640270 129.4 
Wheatland MS x 66009 157.8 
Martin MS x 66018 37.8 



Table 5
 

1967 LAFAY'ETTE, INDIANA 

Effects of Pollinating Bags and Flag Leaf Removal
 

(Normal Pollinating Procedure) on Yield and Protein of
 

Selected Sorghum Inbreds and Hybrids
 
Means of Four Replications
 

Yield * ProteinGenotype Treat- % Protein 
ment 

592.8
11.88 4990
Rs6lo 	 1 
4284 512.4
2 11.96 


472.1
3 12.93 	 3651 
3926 517.8
4 13.19 


1884 	 1 10.55 5785 61o.3
 
2 10.13 	 6031 610.9
 

4760 503.1
3 10.57 

4 9.91 	 4558 451.7
 

9.99 	 823.0Redlan x 1884 1 	 8238 

2 	 9.85 7063 784.4
 

6283 664.1
3 10.57 
4 11.23 	 5359 6Ol.8
 

0819 	 1 14.42 5897 850.4
 
4710 662.7
2 14.07 


3 14.90 	 4250 633.3
 
4021 586.3
4 14.58 


Redlan x 0819 1 .,412.14 8887 1078.9 
2 12.24 	 7918 969.2 
3 12.28 	 8266 1015.1
 

4710 587.3
4 12.47 

Treatment Means
Treatment 


Check-no treatment 1 11.80 6759 797.6
 
Flag leaf removed 2 a1.65 6182 720.2
 

3 12.25 	 5438 666.2
Head Bagged 

Head Bagged and
 
Flag leaf removed 4 12.28 4514 554.3
 

* 	 Genotypic and treatment differences are highly significant for 

both protein and yield. 



Table 6 1967 LAFAYETTE, INDIANA 

Protein and Lysin Content of Single Cross Seed of 30 Sorghum 
Parents Crossed to
 

4 Male-Steriles - Abifarin Thesis
 

Male Parents 1966 Female Parents
 

row Protin Lysine Prot. Lys. Prot. Lys. Prot. Lys. 
no. 

17.1 1.06 14.0 l.C8 16.6 1.25
SA 6126-4-1-1-2-1 DD 640330 18.1 1.55 

1.25 14.9 1.09 16.o 1.32


Red Swagi Local 640214 13.6 1.44 15.3 

1.15 15.1 1.16 18.5 1.34


Lyungu Cholam 640327 16.7 1.46 14.4 

SA 1797 Gurno 640334 12.7 1.65 15.1 1.15 15.4 1.08 18.o 1.34
 
17.6 1.44 16.3 1.06 16.5 1.10 16.6 1.50
CJ 623 Spur feterita 640589 


1.27 14.7 1.12 17.2 1.50
SH 79 Bonita 640223 12.5 1.61 13.6 

1.20 14.4 1.o7 16.7 1.50
Hegari 6645-11-1-1-2 640231 15.1 1.25 16.5 


0.87 17.0 1.44DD 1-h. Heg. SA6 645-4 640221 15.5 1.34 17.0 1.16 16.1 1.02 17.6 1.43 

280 Geterita Gondaly 640219 14.9 1.32 15.8 1.00 16.7 
0.63 1.45
Matindi Croy 99 640581 15.0 1.33 17.4 0.83 15.9 17.6 

1.34 13.9 1.06 14.2 1.51 16.6 1.33
137 Bargawi 640573 16.1 


13.0 1.37 16.6 1.14 13.4 1.72 16.5 1.26

(Hybrid)! 640746 


15.5 1.16 15.1 1.60 21.6 1.14
640586 15.3 1.34 

EC 21496 z8 640227 13.6 1.51 16.4 1.22 16.0 1.82 16.5 1.43
178.Abu Kudar 


15.9 1.51 15.6 1.15 15.8 1.58 1r.6 1.37

132 Wad Yabis 64o6oo 

1.30 1.12 15.7 2.10 17.2 1.56

SA 9 602-1 short DDSS Yek 60337 13.8 16.3 

1.00 1.55 1.491.05 16.6 16.1 16.5

Unkonu (ped.) 441428 13.9 1.32 1.98 16.9 1.73 17.5 1.35640346 13.8 16.7
SA8026-2-5-2 

14.8 1.64 16.1 1.316351 (541641) 640485 14.6 1.30 14.8 0.88 
0.67 13.6 1.56 14.8 1.32

SA 8026-1-24-M-2 640345 13.0 1.01 16.0 
FC660 6 Darso 44946 14.2 1.30 15.1 0.89 14.o 0.97 18.1 0.99 

1.23 0.98 1.35 16.5 1.22

MScK6o x 7871 (1,EBR) F7 61005 14.6 16.6 16.0 

14.7 1.48 14.6 1.27 17.0 1.36 16.2 1.06

MSCK60 x Plainsman F7 61006 


1.34 14.7 i.04 14.9 1.56 17.4 1.20
MSCK6o x H7910 F7( 61021 13.5 

14.9 17.2 0.96 15.0 1.46 16.5 1.13
20212 x 117922F 61028 1.37 
1.57 1.22
0.98 15.0 15.1 


7763-3/55H x 13J8 F 61059 13.5 1.23 14.6 

710550P(Id. Expt. ) F( 61061 15.5 1.21 16.8 0.83 15.7 1.57 15.8 1.35 
1.42 16.2 1.11

Ma12S 61064 16.5 .- 18 15.6 0.76 15.7 
0.74 1.40 16.3 1.21 

7723UP (CE642) F7 61071 16.1 ".05 14.1 13.7 
15.4 0.60 15.0 1.46 17.2 0.17


SA 7078 S2 61067 13.4 0.92 




Table 7 1967 LAFAYErTE, INDIANA 

Protein Analysis of Sorghum Parents and F1 seed in Collins Thesis
 

(Seed from F's to be obtained in 1968)
 

%Crude Protein (N x 6.25) 

Male Female Parents 

Parents 

0355 0793 0819 1884 5187 MRT CK6o Wht Rdl
 

0355 17.25 14.25 19.47 13.97 16.13 17.19 16.41 15.53 "6.78 

0793 17.59 13.66 17.44 13.50 14.84 14.69 12.47 11.50 13.59 

C819 17.66 15.19 13.81 14.34 13.28 17.09 14.69 15.22 14.03 

1884 16.63 13.50 16.53 9.38 14.50 15.44 12.84 14.25 13.72 

5187 16.50 14.88 16.13 13.47 12.c6 14.56 11.88 13.28 13.34 

Martin 17.00 13.59 18.19 13.13 14.72 12.97 12.o6 14.66 12.91 

CK6o 16.59 14.78 20.16 13.16 13.63 i.56 11.00 14.91 13.16 

Wheatland 16.34 14.O9 17.34 13.53 16.09 15.31 12.78 13.34 13.06 

Redlan 16.88 14.75 15.38 13.00 13.81 15.63 11.94 16.66 10.31 



Table 8 

* 1967 LAFAYETTE, IDIAIA 

Protein Dinllel - Parents 

0 Means From All Locations - 4 Replications 

Lafayette 

Nursery 


0026 105.2 

0355 59.0 

0793 110.5 
0819 107.5 
1884 100.7 

5187 71.5 

MRTB 75.4 
CK60 B 84.9 

Wht B 94.5 
Rdl B 100.2 
RS 610 102.3 

C. V. 9.Z, 

l/ Late planted and 

Yield
 

Bushel per acre
 

Location
 

HiI. 

Fertility-' 


96.6 

47.9 


107.6 
72.9 

69.o 

52.6 

75.8 
68.9 

85.2 
98.7 

93.3 

13.7 

droughty. 

C 

Combined Analysis of Variance
 

Source .4 df 


Locations 3 


Reps. within Locat. 12 


Variety 10 


Var. X Locat. 30 

Error 120 


Sand
 
Farr
 

43.6
 
17.3
 
48.6 
44.3
 
45.7
 
55.0
 
62.5 
67.6
 
65.1 
75.6
 
84.9 

12.8) 

MS
 

33,303,695.0**
 

498.940.6**
 

3,711,734.3**
 

754,050.1** 

109,733.5
 



Table 9
 

19,7 LAFAYETTE, I2I)IAIIA
 

Protein Diallel Parents (Inbreds)
 

Protein Percent Annlyses
 

Means Frcm 4 Replications
 

Entry Lafayette High Sand
 
Nursery Fertility Farm
 

0026 15.70 14.45 14.27
 
0355 18.60 18.83 16.42
 
0793 15.33 14.98 14.Ol
 
0819 14.63 15.15 13.4o
 
1884 11.25 11.13 11.39
 
5187 12.10 11.98 10.17
 
Martin B 15.13 14.48 12.07
 
CK6O B 11.73 11.73 9.56
 
Wheatland B 13.15 12.38 11.12
 

Redlan B 12.75 12.10 10.21
 
RS610 

(Hybrid 
Check) 12.58 11.98 10.51 

LSD .01 0.77 0.78 1.64
 
C. V. 2.83 2.97 6.96 

Analysis of Variance over 3 Locations
 

Protein Analysis
 

Source df MS
 

Total 131
 

Locations 2 40.1850**
 

Replication within 9 0.6156 h.s.
 

Variety 10 56.2300**
 

V X L 20 1.1435**
 

Error 90 0.3399
 



Table 

Line 

0819-1 

0819-2 

0819-3 

0819-4 

0819-5 

0819-6 

0819-7 


10
 1967 LAFAYETTE, INDIANA 

Protein Variability in a Sor-hun Line 

of line C819'erformance of 7 selections 

% Protein % Protein of Open-Pollinated 

of parent-self I II III 


16.75 14.03 13.94 14.28 

13.38
16.o9 14.03 13.25 


13.81 14.c6 13.0613.53 

13.84 13.41
14.88 13.94 

3.88 13.91
15.94 13.97 


13.63
14.22 13.91 
13.53 13.00
12.47 13.50 


Seed 

13.78
 
13.28
 
13.72
 
13.34
 
13.47
 
13.53
 
13.34
 

IV 



Table ila o .'. - Trials - Lafayette, Indiana 

Populations - Thinned to 120,000 Plants per acre 

Abifarin TZhesis 
- Inbred Selection
 

1967 Performance Characteriutics
 

Entries Seevigr Le AfDaysscore vi_ shading WA/d 
vicor 1' sh dAc 

to5C,, Height
in 

Head ./
Size Type 

Yields % 
lbs/r .Protein 

Lysine 
, f' 

RS 610(Hybrid check)
Red a~i -!ocalLyun g- Chalan 
Sq179 Clno 
S- 797 Gurno 
CJ 623 Spur Feterita 
SH 79 onita-
He _r £655-11-1-1-2 

4 5-4 

137 5ar-ai 
178 Abu Kuar 
EC 214 Z5 

>-62-i Short DDSSYek 
SA 2 2 --2 
c Rc6x 7871 (.:ebr.) F-CP6 x ... 

1 
3
4 
4 
3 

3 
3 
3 
4 

3 
3 
2 
2 
4 
2 

score 

2 
2
2 
2, 
3 

2 
2 
2 
3 
2 
1 
2 
3 
2 
3 

3 

blocming 

72.4 82 
51.7 928o.1 C6 
8.135 
39.2 94 
39.9 93 
42.2 
43.9 82 
41.8 86 

5 12U 
27.6 lO 
o8.6 1C8 
53.8 99 
38.7 93 
36.6 86 
42. 87 

Crs. 

108 
133
13 

147 

167 
120 
88 

84 
151 

165 
157 

140 
120 
123 

10.i0 

14 L 
IM L 

M L 
M L 
L C 
S C 
S L 
M L 
L L 
M L 
m L 
M c 
L V.L 
V.L V.L 

M L 

6,306 
6,834

,3 
7,591 
4,311 

5,527 
6,1co 
4,678 
3,623 
2,110 

5,8"8 
6,c94 

6,926 
5,31,3 
4,197 

4 24,472 

12.8 
11.0

iO1
11.5 
13.8 

15.0 
12.2 
13.4 
12.0 
11.8 

12.6 
12.8 

13.1 
11.6 
13.5 

14-4.1 

Prot. 

1.35 
1.9 

0.80 
1.16 

1.03 
C.78 
1.23 
1.21 
2.0 

1.47 
1.27 

1.36 
1.6o 
1.19 

1-o6 

2S2 
Man 12 r 

-' 3 

3 

2
3 
3 

41.3
56.7 
52.5 

87 
90 
90 

J8 

95 

1, 
1 
M 

L 
L 
L 

4,472 
5,527 
4,839 

14.7 
13.7 
12.6 

1.15 
1.20 
1.20 

7723 CE.S-*2 -
SA 7078 S0SA 6126-- I-1-2-!DD 

2 
25 

2 
23 

58.8 
50.277.2 

88 
61109 

92 
85108 

M 
M
L 

L 
L
C 

5,395 
4,587
3,578 

13.8 
13.8
11.8 

1.28 
1.28
1.58 



Table Ia 

Single Crosses 

1966 Yields - Mean of 3 Reps. in lbs./acre 

Unries Female Parents 

ES 610(Hiybrid check) MS 399 MS 378 Martin cK6o 
Red -Sazilocal 13,794 -
Lyungu Chalan 16,038 -

SA!797 Curno 9,841 - -

CJ 6'73 Spur Feterita 
Z 79 :,cr-ta 

17,606 
15,730 

15,246 
-

10,245 
-

10,406 

Hegari 6645-11-1-1-2 
DD 1,nHeg. sA 6645-4 
Matirci Grey 99 

11,616 
13,133 

'4 8,107 

12,947 
13,552 
7,744 

-
11,858 
9,559 

-
10,138 
-

137 Bargawi 12,463 - 10,164 

178 Abu Kudar 10,769 -l1,043 

EC 2±4c z2 12,705 - 14,273 

S- C92-1 Siort DDSS yek 
S- 8C26-2-5-2 

5,547 
7,623 

15,306 
-

-
6,534 

11,616 
-

C--60 x 7871( Nebr.) F7 - - 13,673 
cKrC x Plainsman F - - 10,204 
CK60 x H7910 F7 10,083 -

M.an I 2S F7 9,599 9,519 -

7723 0?CE 6042 F7 
SA 7C78 2 

9,196 
-

-
-

-
5,485 

11,568 
-

SA 6126-.-1-1-2-1 DD 10,529 - 10,567 8,930 



TLbl.' I 

FURPMTE1U.IVFRSITY 0CRGHUI 

Sample of Amino Acid Analyses Run from July 1 to Dec. 31, 1967 

Including E'tremes of Protein and Lysine 

Source Amino Acids as 1aof Protein 
no. Isol. 

Sample 
NO. 

Is. Hyd. Prot. Lys. Thruo. Half Cys. Meth. TotalA-A's Isol. Leu. 
Leu. 
Ratio 

199 2213 2048 10.84 2.84 3.40 .66 .81 1.47 4.00 11.98 .334 
149 241,6 0095 14.66 3.19 3.44 .83 1.20 2.03 3.64 9.95 .366 
150 3569 0195 11.84 2.25 3.38 1.21 1.44 2.65 4.44 14.27 .311 
151 82'3 0268 12.75 3.00 3.14 .72 .90 1.62 3.71 -10.56 .351 
154 2685 0381 10.44 2.26 3.04 .99 1.17 2.16 3.90 12.59 .310 
156 
158 

8093 
3573 

0782 
214C6 

10.91 
9.84 

2.23 
2.24 

3.11 
3.25 

.87 
1.30 

1.30 
1.43 

2.17 
2.73 

3.98 
4.16 

12.70 
13.56 

.313 

.307 
166 3933 2486 12.50 2.27 3.27 1.26 1.75 3.01 4.41 14.04 .314 
180 3485 5470 14.91 2.17 3.29 1.28 1.26 2.54 4.10 13.54 .303 
188 3568 5270 10.84 2.22 3.26 1.50 1.04 2.54 4.55 14.07 .323 
191 21486 0910 10.75 2.21 3.36 - 1.26 1.21S 4.56 14.93 .305 
196 8330 5155 9.81 2.28 3.35 1.25 .72 1.97 4.38 13.49 .325 

192 0075 0793 19.50 
Hich Protein - Intermediate Lysine 

1.90 3..6 - .52 .52 4.47 14.93 .299 
189 6911 5260 14.09 1.99 3.1.0 1.47 1.36 2.83 4.31 13.77 .313 
145 8353 5177 17.47 1.73 2.91 .87 .69 1.56 3.87 13.03 .297 

Low Tysine 

134 3762 1161 13.91 1.58 3.15 .97 1.04 2.01 4.25 15.19 .280 
129 0916 1113 13.25 1.62 2.90 .99 .95 1.94 3.76 12.86 .292 
161 6922 5279 13.84 1.59 3.11 1.12 1.21 2.33 4.27 15.02 .284 
170 0339 1821 16.16 1.58 3.C5 .29 1.15 2.44 4.18 14.26 .293 
174 
176 

1c84 
47)18 

O464 
3237 

16.66 
13.03 

1. 46 
2.67 

3.13 
3.11' 

.41 
.83 

1.58 
1.35 

2.99 
2.18 

4.12 
4.43 

14.68 
15.28 

.281 

.290 
177 8336 5160 13.97 1.59 3.0 .68 1.23 1.91 4.31 14.99 .288 
179 8298 5123 15.09 1.71 3.10 1.45 1.23 2.68 4.24 14.4h0 .294 



Table 13 
Protein Fractionation of Sorghum Endosperms
 

Hyderabad 0819*
 

Method Nitrogen Extrahted Salt solution soluble 7C Alcohol soluble Alkali soluble.
 

Osborne 40 10 82 8
 

Copper 66 14 31 55
 

Hyderabad 1884*
 

16 14
Osborne 41 70 

Copper 81 18 32 50
 

Hyderabad RS 610* (Check)
 

Osborne 49 10a7 5b 15c
 
Copper 92 12 50 38
 

Hyd. 0819, Whole seed: 15.31 protein; 2.5% lysine (based on 16 gin. N)
 

Hyd. 1884, Whole seed: 10.84% protein: 2.7% lysine (based on 16 gm. N)
 

Hyd. RS 610, Whole seed: 12.1% protein; 1.9% lysine (based on 16 gm. N)
 

a Lysine content: 24o (based on 16 gm. N)

b Lysine content: O. j (based on 16 gm. N)
 

c Lysine content: O.7% (based on 16 gm. N)
 




