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tiood progress has barn n d c  w l t h  sorghum l npromnt  through 
rrcumnt s t l c t l o n  I n  mndocu t l ng  conposfte populatfons. Thr best 1ins 
frol the Fast Lam populrtlon yielded around 55-60 q/hr a t  high f a r t l l i t y  
lev~ls,  and 2s-30 q/hr a t  la fertility levels, cmparlng very favourably 
*It$ the control hybrid and vrr iety.  Seven papllatlons m n  trrted a t  
fivr slta i n  Indlr, o n  i n  Thallrnd ind on I n  Uganda. kvrrrl shmd 
good stability across env i romnt r ,  a mejor ob jwt lve  o f  the proprwn. 
Indlvldual 11 net producrd encouraginp yf elds, tvercglng 38-45  ha across 
a l l  seven m v l r m t s ,  

PEST RESISTAXE 

I n  the p t d l g r n  p r g a m ,  28 good, adapted vrrl~tirs from srv-  
era1 countrles mre crossed 4 t h  shoot-fly ns ls tan t  l lns  (470 crorses), 
stem borer raslstant l f n t r  (93 crosses) and midge resistant lfnss (466 
crosses). Recurrent s t l t c t l o h  seems t o  be the best long-tern approach for 
combining past m l s t a n c t  with yield and graln quality. Selected lines 
carrylng good graln quall ty, klgh yield, and elther ms or na , wre 
crorrd t o  reststant sources @f shoot-fly (375 c ros re r~  rtm iorer (115 
crosras) and nld e (285 cross#$) to creats such a populrtlon. Crosses of 
the frw best n s  f st rnt  l lwr i r e  mdu to ffvr advanced populatfons t o  
develop %Ida-cann f o r  fedlug mlst rma i n  t o  these poplatlons. 
6emtfc tests lndlcatc tkt  ak f f e l d  screenlnp technlqw f o r  shoot-fly 
resfstance c0n k used e f f c t l v e l y  i n  S1 rnd S2 lfnes, but not i n  hal f -  
s ib  rows. 

Strlga I s  a mjor mure o f  y l c ld  loss I n  r a y  places. fhr Iden- 
t if lectfoo o f  tha lo* s t l u l a r t  production typt! of r a l s t a c e ,  us1 '7 ssadlfag, t n  the laboratory, hrs mu km standardlsd, wlth thr he p o f  
HM.. OxCwd. Ue have started f e l d  t n t l n g  o f  cul t l v a n  reported 8s n- 
s f s t m t ,  m l  d ltns w l t h d r m  frm r Nlge r l~n  c q n n i k  populrtion o f  
tym resistant to S. Iwlontkira. Me i r e  abla to b s t  a t  k o l a  us mll 



as PataKhrru through co-opntla, w i t h  Pmjrkro I(tlsb.l Vfd awM. A 

P" t ryntklttc ' s t t l  1' mrlogu f r r  Suss@# UDfvrnlty used it pp. @ p i n  
nducrd the rtr ga populatlan (a rrd roll to 15 parent of tkrt in  UI 
contml ; but rrr cmplc9ly l n f f ~ t l v t  In black ral 1 . 

Four t r l a l r  msm writ to vrrtous locatlorn i n  Indls, Africa, 
S.E. A s h  and 5, brlcr, Oatu have been nturnQd fnrm only some rl tsr .  
On the ICRlSAT s i t e  I t s e l f ,  we twtd a t  both hfgh fertlllty (111N:405 
P205) ad law fsrtlll ty (20lU: 20P205). 

Sum o f  the All lndla Coyordfn~tad So ua Ill~ollovanrsnt PmJet 
liner dld r l l  a t  several cmtm lnclvdln~ Y.%lca. t l lbrlal  of 
Serere, Ugl& or1 I n  also dld wll ,  a p c f r l l y  wfthln 100 o f  tk 
equrtor. There u 1 tl loc8tlon tests  rrr vary l lportrnt I n  b m d i n g  for 
rtrbll~ty o f  yicld. 

EARLINESS HInJ W L D  RESISTANCE 

The pedl gree pmgrarm to pmducc types vi th  non-weath(lring, 
lustmuti gralns resistant to  g r r l n  moulds i n  short-tern sorghum% In- 
volved i n t e n m s s l n g  30 acrrly types (10-50 drys to flowr) 23 ~ l d  
toleranl; types, md 23 high yfelding c u l t t v r r r  adapted t o  vart  
o f  Afrlca rad to Indla. A tots1 o f  2250 single, 341 doubla, a 
three-my crosses mre mda In the khsrif, but sixty percent wem m- 
jetted h f t e r  the rabi plrntlng when laore inforutlan on tha m u l d  raw 
sistanct o f  the parents k c w  r v r l l r b l c .  The F3 progenies frol 2.500 
relectf@ns will ba screenad fop muld mcf stance i n  the 1976 plmt fng ,  
A l l  thc sin l e  and double crosses ware crossed to good early stwiles 
(ms3 or  1"57 ? . fov c a p o s l t e  populrtlon davcleprat, 454 good grdn, 
short -krn selectlons were taken fm rrnd-ttng popilatlons, and 
the mould rrslstrnct Nlgerlrn Composite r s  randar-cMted and 426 
sttrilarlf uere selected. 

B r l y ,  sdapted llnes wen cmsred t o  35 parents w i t h  large 

1'"- to  transfer the grain protection afforded by larw g lws .  Sa 
86 s1@$1e, 26 double, and 25 F hybrlds were g w m  i n  the kharff. md 

the v d u a  of the large plumes w?ll be f ie ld  tested i n  1976. The craw 
atton o f  r rrndoll matlng populatton was also begun, del (berate slbbing 
k l n g  mad as natural outcmsslng wlth large glut types i s  probably 
lw. 



' f h  mu *"good gm#am populrtfon far orvlbnt $mIn gurltty us 
rt l l l  der  dml-t: typr ulth wry lrrp~ -1m , ad also r ran@ 
of 'loula nrt t lvarr  highly estrrrd tor qua i t y  m trorscld ~4th thr 

Irtlon to  cmk canw for W r  c)unct.n. Segre$atrs frm 
E 9  wrr bwkcrorrrd to RI 49, md *r na, Mrr phototmrnrltivr Lrtv- 
atlves rrhlch cam tha whartl4kr tlrvour of thts prmnt type. Qurltty 
rwplr wrr rent to CFTRI fw st*. Pr nrs w i t h  hl@ l y r l n  crosses 
I$ )u,zllag: Inbred s~lrct lm ~ 4 t h  LIph "O ylln level$ fur t h m  pn- 
vfars g e n ~ ~ l l o m  fitlad to ahdw high lysfw thls year: yrt I n  m r  crra, 

for mrlter gmeratiom. PI21 rs stable fbr these chhrractrrr , but 
T thQ pratstn Irvels raw umrsullly hlgh, and sormuttm dwbls tha v8 ues 

shanrd s a m  pollen s ~ r i l i t y ,  Poplrtlom Inuolvlng both groups 8m 
being) cracrtd, 

T ~ Q  large nunbor o f  c r ~ s s s s  mde betmen ral nlgrass typ~s and ! cultlvrted sorghum w l t h  yttld,  raslstance, or qua l t y  charactan enabled 
mch ~ a t l w t l o ~  to be dam, and smc of  the matarfat i s  now tn  the F . As 
r group, they showed $cmd cold tolarrncc i n  thr rrbl reason, wtth 1 fttlc 
cham of m t u r l  ty length, and the physlologlsts found rxcell~nt drought 
mdumnce. Mon~saneccemt type% whlch rstoon easl ly  wars also Ibantlf  led. 
There i s  a ma1 potent lr l  for th ls  new plant type, which wlll b@ grown at 
hlpher plant papulatluns than norms1 so~ghunr. 

TETRAPLOIO GRAIN SORGHUM 

Prognss was mdc I n  developlog ptwtopcrlod lnssnsl t f v t  types 
with better grain quali ty, and crosses and backcrosser warn made to  
kolcpuut types t o  mve the excellent clQptive characterfstlcs In to  the 
cult4vated crap. 

A total  o f  14240 a c c ~ ~ l o n s  I s  ncM ava4 table 1fi the ICRISAT 
ger*plrsm bnk. Part o f  the Wrld Collactlm was recefved fron Purdw, 
a d  gram rlongsidc the corres d i n g  c u l t l v m  hem t o  tdantlfy ill(st8krs 
and contamfmtiw.  I n  the n k I st8son. 147 nar f a m r s  typo WIT% C O ~ -  
lceted I n  Andhra Pradcrsh, and 211 new accessions were racalved. The 
rholc collectlon, other than nnr ~ccerslom, was evaluated for prtnclp l  



aphol@qtul chrrrctm, &mi ud d m  arre k i n g  wrt to tlw Colorado 
Unlvrnf ty  f a x t r t r l c  iaborrtocy to s u p p l m t  t)w pilot crtilopu. 
Scmlng  far d l t r u .  # s t ,  s t t l  , or dmw#8t mjstmu was 6awr by f the rpproprlrtr scfmtlstr on 581 mtria. 

Worn thrn 95 prrcant o f  thr f l l r r  bmd froll romu p h t r  
durlng the rr were A&W@OM docCILt(l. Othn spcc1.r ebtrfnrd* t h # ~  r rimly, 1% udsd A, o ' A, appw- and A, VL&WUOU, A, 
ram ws a l t o  obtr='ufu, psrrt millet, md th. wtld uses 
Echino- m b ~ .  h i d w ~ u  plrwu, C H o p q l o r  rp. a d  Pu & 
r d ~ ,  Many other rpaclar uen mrnd fn*, wild prarwc during 
the year, 

Expertmnts with shoot-fly attractants shand  thrt flrC ul 1s 
stronely at t r rc t fva,  cspaclally 4-8 days a f te r  nixing ~ 4 t h  water, but Its 
*pul l  can be doubled by s u p p l m t l n g  wfth k m f u  sulphfda plus 
Bmn yeast. Ovlposl t lon studlas showad that m x l u  egg nuden rm 
l a l d  a t  close plant sprcfngs, but the g m t e s t  pr~rntrpr of plants 
at t rckrd was obtalnrd a t  10-20 a. splcinq. Sar 10 ha. o f  g e q p l a r  a d  
b m L m  lines was screened fo r  mslstancc. Indian mrghus i w t f f i e d  
as n s f s t r n t  i n  A I C S I P  proprcmes rlso sharcld up rll i n  our s-lng 
trlrls, snd m rra confldont we mu hrva r reproducible f le ld  snbanln P r*thu&tIow sult.ble for  handling large nulbarr. Some Indian xiY. Afr ca 
derlvati  ves showed mrktd non-pnnferrknccl.. Prel lninrry plant rcllrphalagy 
r t u d l ~  indicate that t r l c h w s  may be r ssoc la td  w i t h  non-pref#rence, 
and bdl@vloural studies indlcate that chmreceptlon my be inv#lvad I n  
select4on o f  0~1po~ltIon sites. 

Plrtalled studlos o f  carrydver i n  stalks o f  various cu 
f o r  tt@ stsm-borer C W  pah.W&~ s h w d  high thwlls o f  parasf 
t l v r  p ~ r a s l  tes wera identi  fled, On the ICRISAT sib, a slgni f t  
u lst to# o f  stalks carry Chi& a t  th s ta r t  of the khrrrif a s o n  
falrev@$' f l r lds.  none could be found durlng the parlod March-& 
'close $earon* on the s l t e  i s  thus important. Synthetic Ckito 
were studied "l f l e l d  traps i n  co-operation with TPI Londan. P 
ms ma& In daveloplng sultabla mdta for  raarlng ClriCo i n  the 
M*lbtn nguimd for screening i n  the r c s l s t a n o  b m d l r y  progr 
tha p ~ ~ i b l l f t S e s  of ut l ' l lz ing natural attack warn also looked 
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A total d 1036 q e r q l r u  md b m d l  lfm m rcmmd tor 
mtrtlrn t~ gmfn c~ulcb ,  urlllg l r n o ~ u ~ u r  o "I ~ w u t n ,  a d  ciwuUk, 
rupplrrntrd by natural a u l d  qnfrctlm buAng tbr prolon$ed mlm. T h m  
Ilm S h a r d  wry g w d  mslttimt md 90 Oood nslstrwa, but these 
msultr mat k retanflrrcl. Thr scmnlng tachnology wr t r iad I n  tk 
mbYbt season. md  I n  splta a t  W& s n d  set under the baqs on thr herds. 
grading for Iswls of # u l d  rrut r I n  poersibla. Rfcrofloml and o m l  
tm-t s M l a s  s h w d  tht gm f n arauld ln fwt lon rnqy rrrdl~ea gersrfnr- 
tlm to arounal five p~rcant In  evldsntly lllaulrly grrln, but evan 
rpprnntly c l r n  v f n  fran w l d y  Muds my *$ha, only t m t y  p e ~ e n t  
gerlrriruttan, Smd tmdhtmnts ~ v r  sonra lqmvsrrwnt  for  the 18ttar 
r t e r l a l ,  but v i r tual ly  nom for thr r v f d n t l y  w l d y  prrtn. Blcllste w4s 
most a f f e c t l v t  i n  mduclng f u q p l  infection. 

Prsllminrry tes ts  indicate that St should be poaslbls to screen 
nterctsl for reslstsnce to d m y  mlldcrw and sevcral laat dlscrasas I n  tha 
khar4f ~ o s m  (but not i n  tha rabl ) by utlng spnrder  nm (Infector 
1ilW8). 

A v r r lab i l t t y  study m 19 wmtypts o f  various chsr8ctar ist tcs 
i n  gMMOI stages 1 t o  3 (Wl, bES2, GS3) was dam. The duratlon o f  OS1 
( v q e t a t l w  phrsr) varlad frcm 30 t o  41 days: that of GS2 (herd develop- 
ment phase) fn:  31-64 days. &M t h a t  o f  653 (prclln f i l l l n g  phrsr) from 
31 to 56 days. Them wart sublptantlal dlffersnces b c m n  genotypes fn 
leaf nrmber, rate o f  Imf productlorr, poaftlon of the largest leaf, graln 
yield, seed naber, s ~ d  slze, graln 911l.lng rate, and number of  nodss 
per kad, I n  additton to dlffemcrces i n  other charcrctars. Grain ylald 
per season var4ed Qnnn 20.6 t o  72.9 kg/ha per thy, and yield per day for 
GS3 only varied from 58,6 to 2F&4 kg/ha. We can now bagin to use the 
variation identif ied i n  a breedlng p r o g r a m  to develop more e f f l c l en t  
plants. 

Forty entries from tllEtc selections were s t u d i d  to deffne thcl 
rmge i n  varlrrbil4ty I n  n4 trow uptake and dlstr-lbution, and possible 
iAQluanees on yfsld. Nitrogen wptakc pw plant varled fm 0.22 g to 
1.14 9 ,  and nltrvgen transfer dffc lmcy (ITE) trar 57.81 t o  86.6%. s t  a 
glucn 20ta1 n l t tqen  uptake UIm were iganotyprw? w i t h  an crfflctarncy of 
ovrr 77%. ~ e q w c t e d  wrk q t l v e  c o m l r t t o n  htmm g n l n  ylrld a d  
-In dtrogan co~cnt ra t ion  was fowl (r = 4.36'). 6 n l n  n i tmgm war 
hlghly cwraluted w l t h  total  b t ~ a s s  ( r  = 0.77*.*). so large plants tend 
to hrvc mom nf trogsn. lYTE a d  Harvest i&ex mre st*onply conrlatad 
(r = 0 .83m)  so high harvest index raqultas hlph I(TZ: grain yield was 

I 



porftlwly comlrted w l t h  total plrnt nttrogr, (r 0.51-), qruin 
n i  tmgem contmt (r 0 , P )  md UTE (r * 0,39"), kt r r f  mt tk 
rather we&& nagrtlw comht4m with grrh nftrep# oolacntmtlo~ (r 
4.36.) this su~pnts Ult hlgb ylrldlag mypm r(Q r high nit- 
c o m t r o l t l # r  a n  k drtrfnrrd Wch  rrrwrld lnrrd salwtlon a l  types M"IU 
above rvarrgo nltmgm uptake and mxfwr trmofsr of nitrogar tr#l plrnt 
to  @raff ia 

Sevanty eight qmotyper mm s k d l d  i n  ptrl dlrh, pot md 
f i e l d  for wdl lng,  raot rmb prrcilclrs W l r p n t .  FkwlU %bd thst 
the abselukr wfgbt of s e d  rtciewes robttlrsd far  mu pnarth brlw 
gemr l~ l lor r  ~crcnab6cr w l t h  m d  sits, but fm 15 to 30 &ys, th atso- 
ciat;lon k t m n  ~smdling r ; l z ~  rM oeed s l ta  I s  not very SEW, so not 
a l l  b lg smk produce big W l l n q i ,  rrhlch mlr- t o  tb photorprthrtic 
rrm and eff lclmcy of tha seedling, 

Brick chambers were used for root studies, and showed th8t the 
avoraga day wet t o f  mots pkr p l rn t  a t  r l l  stagts uar gnst@r for the 
P l o ~ r  hybrid F 2 E than for C S H m 1 .  FIeld studlw o f  prnlcle bveloprrnt 
I n  thaw hybrids, and Wir psrerrts, rhomhd that 22 € &vlst;sd ~ m l d h r -  
ably f rom I t s  parental developnsntsl tie tabla, but CSH-1 d i  d Mt. 

Seventy four genotypes w e  evaluated i n  the f l e l d  fop dmught 
msistrnce under a stmss period o f  30 days beglnnlng a t  the r n l c l e  
In i t l a t i on  stage, An evaluation procodurn based on the effect gf stmss 
on growth cycle length, abroluta yield under strass, and y ie ld dscnsase 
cons~arcd to no stress he$ been developed. Rer1sct;lant types w l #  an 
avoldant nsponsa (growth cycle chrn d by less than 7 drys) a d  mfs- 
tsnt types w i t h  a tolerant response 9" g w t h  cycle extended by 7, to 30 
days) wm idecrtifled, together w i t h  4ntwmdfato types, Ue cmsldt r  
that a resistant type should be capable o f  yleJdfng 20 q/ha under a r t i -  
f lc la lxstmss,  4 t h  no mom than 30% yleld nductlon relat ive @ "no 
stressM condi tf ons. 

During the rabl season 115 sorghum entries, known to perform 
well urdar both low and high f e r t i l i t y  condltimr, were gram undar low 
(2W : LOP ) fe r t l  1 i ty  cond4 tl ons . Acetylene rtsuy of the n l  trogwase 
r c t l v l t y  8pUw washed mot s y s m  showed up to forty fo ld  dl f fcmces 
i n  actluity, wlth a r x l m  o f  1.2 Uml/q dry m4ght ef root/h. There 
was sdstrrnt ial variation between plants; with40 \her as mll as batmen 
l i ne  wnr. Wgh nttmgenase actlvi ty  was rssuc4rted w i t h  10 atria$, 
includlnp CSH-1. C S H J  ud S. kaCrpuc, and wu P k r  rftcr f lanring 
thrn prcv40usly i n  these Irrlgatad-plmtr. Ue-m cmcmtrrthg on 
davaloping r rut table assay system to idmhify rel iably iim whlch 
stlnulrtr nrch nitmgen fixation. 



Sar 7OOO rorghu rrnp1.l nn s c m n d  for p t r l n  contant bnd 
tau1 b s t c  &no-rcfds (rhlch lnrludm lyslm). Thr btun t  mtbd for 
protrln est l r t lon n r  d1rcard.d (n f&vour of the wIcrol(lrldrh1 and the 
Tadhalcon oyskW. Y k  UOY trlrst ms u u d  th ""3" out ta ~ t l a a t e  total 
b.r,r. and Ulsvef'orar lyrfrw, Ym threte smp ea rent to the Vt, 

for raKh a d  Mbn r ~ l y s  3 r shawl r T t l v ~  correlation of  
SUM with protefn (-0.68**) md w l t h  t ib ra  (-0. -1. Pmtrln wu 
posftlvely cormtttrd w i t h  tlbm (0.77**), and 100 p a i n  wlght was not 
comlated wtth pmtrlstn, flbm or starch, , 

FROBRESS 1)I 6RfEOI)tG: FOR IMPROVED LYSXIlkG 

The fol l a l n g  r t t r t r l  was m r l v e d  from Purdur l n  tln for 
plantfng I n  Rsbi 1973. 

(1) 39712011 328 to 39713098 999' (397328 - 397999). 648 ntrles.  
These corrslstad o f  F stad, f ~ l ~ l l l  selfed plants of  crorrar; &due 
populrtfom (PPIR. P ~ B .  P P ~ U ) ,  L b r r r k r  poputrttom (WPJR), r source 
I&ntlfled as nr (pnsunrbly Coes) Redlan. I S  5614, and I S  5623. used rr 
f w l e  pmntr, a d  poll lnatad by the Ethiopian hlgh l y r l m  cu l t lv t r r  
clthrr I S  11161 or I S  11758. 397721 - 730 conrlstrd of crosser betwein 
IS 11758 as f-lls and I S  0855 as poll inator.  397731 .1 754 wen  Inter-  
crosses betman I S  11167 and I$ 11758, 397787 - 821 consisted 04  crosses 
bctuwn IS 1668, or IS 5376, &a femalas, and I S  11758 or 11167 as males. 

(2)  3963106) 001 to 39642916 752. (396001 - 396752) 651 n t r l c r .  + These were trsont4slly backcrmses I n  relst lon t o  the hl  gens. 
''recurrant pmntm was 73 PP28, a htgh protein yleld,  c n - r a r t o m r  selec- 
tion: 73 PPlR, a hfgh protein yleld,  restorer scltctlon: 73 PP60. a hfph 
y l d d  non-nstonr relcctlon, or 73 PPSR, a hlgh y ie ld  rastorer selection. 
The donor parents wrc crosses o f  the 397 series type. but conflmd to 
PPlR, PPZ8, or PP3R, with a vr~y occarloaal W l m  or mj cmred w l  th IS 
11167 or IS ll7S8. Pollen for the 3% sartes o f  cmstcw was takm ffam 
the F . andnoattclptws mu& to s t l c k w l t h  tho *BU a d  "R* r r r t lonr .  
~0th IS 11167 a d  IS 11758 wem class& i r  n o n - n s t o r m  (0 llmr "r 
(3) 39353071 310 to 39357302 566 (393310 to 393566) 
Msr Lud ri.llrr pollan parents to the 396 sarler, but 



(4) 39022W 061 to 3#125052 338 (390061 to 390330) 84 IEaYFdf f *  
Yherr c r r ,  noch tb mst -lax d the croarsr to dlwcr lk  oonc rs y, 
1CP2 and W3 w e  woosrd to 1s 11167 or 11758: al l  dental seed s 
gating i n  the F2 o f  thsr crosrrr us pooled wid iabe~~md '73 P 8 
Thfr 1, Clu mln parent through t h l s  swim, used 4s th, r l r  aerpt 
tor 390209 to 390239. Grwpn of ptrantr s k a n  b c l a  rrc crosrd O 
elthrr 1*28 or WPM, a d  F2 plants srprquprttng fm UIIc crosses m 
$011 fnitd wtth 73 PP9: 

la: H~vfng hfgh sulphur contmts: which lncldd I S  1295, 
e a 4328, IS 6065, IS 6774, and I S  6908: I n  rddftlon, 

there were 76473 and 7851 5 of unknown otlgin, but flnost csrtatn- 
ly IS Itnes. 

(111) 352 swjas: Hlgh oll sclectlons, I S  1259 m o d  I S  2944. 

( l v )  353 srles: Yellow endospern selectlons: inc ludiw I S  m, I S  
32, IS 4736, IS 7886, IS 8305, I S  103Mr I S  10)72. 

3 Also the prerucd but unldcnt~f1.d I S  mr q 19U)6. I 

( v )  &serles: Hlgh P m b l n  llncs: I S  0035, I S  0211, I S  0501, I S  
486, IS 2283, IS 2341. IS 2401, IS 2874. I S  2881, IS '  

3138: 1: 1979, I S  4923, I S  5568, IS 6027, I S  6201, I S  69%!, i s  
7118, I S  7243, I S  7886, IS 8160. 

( v i )  355 series: Yhlte seed selectlons: IS 0174, IS 0222, IS m3. 
3496, IS 3681, I S  3792, I S  3950, I S  4004, I S  4736, 
5275. IS 8335. I S  8666, I S  8752, I S  87M1, IS 1149, 

IS 10244, IS 10248, IS 10250, 1s 10252, I S  10254, I S  10261, 
I S  10264, I S  10189, IS 10491, I S  10493, I S  10497, I S  10505, I S  
10508, I S  10560, I S  10567, IS 10572, I S  10580, I S  10594, I S  
10601, I S  10648, I S  10917, I S  10943 and I S  10448. 

( v l l )  356 serles: Large seed sclectlons: IS 10932 and a parttally 
converted i tnc  from Texas, 954062. 

(vi11)357 series: High yleld selections: I S  0057, 1s 4225, partially 
cmartcd \ I ne 9W206, and the Purdue 1 l nes 956032 and 9322%. 

(\x\ 367 SW\CS: Straight crosses o f  some of  the above IS numbers to 
7'mK-- 

(x) ,316 s r l e s :  Straight crosses of IS numbers, partially convarted 



Ilm, w hrbuc ilmr, to 73 P 9 ,  ucept for a l x  *rtrlet whlch 
n 73 rrP x (IPS x 11167). 

8. &1IIEtIbfWG 

Out of the tots1 o f  1649 sntr les r r c e t v d ,  454 wlth sufllclent 
sasd mwa sow I n  9 ra, rom, iir;nd the ruwindcrr fn 3 m. rows. ~ 3 " 5  w8s 
scprrg8ting in  r l o t  of the row, and r ibbing and sr l f fng wrr d k .  
All plants wIth whit# a d  rd s d t  (herds) m r  s c r n n d  on the 1 lght  
box, rnd 300 wlth a rwy few plum, omque S ~ S  were I d m t l f l d .  Thr 
followfng groups of relectlons were trkrsn: 

(A)  Plants w l  t h  p l up .  opaque s w d s  30Q r e lw t l ons  

(0) White, pturp non-oprqua M a d s  frm r o m  which 
had segregatad for plump opaque 90 " 

(C)  Uhlte, plump non-opeque bods  fra r o w  *hlch 
had not segregr td for plunp opaque 275 W 

(0) Red, p l u p  seeds fron heads s ~ r a q a t l n p  for h l  1,350 w - 
(E) SIbs fmn rows sagregating f o r  - hl  750 " 
(F) In the o u m e r ,  1,000 heads wlth whftt r e d s ,  

which had already been screened on the l i g h t  
box, w e  analysed chenricrrlty by b lurs t  f a r  
protein content, and UOY, a f te r  r m l n g  the 
perlcsrp, as shown I n  Figure 1. The Intention 
had been t o  analyze many more, but the heads 
got 'lost', one o f  the r m u l t s  of working I n  
makeshf ft condl ttons, 102 

Ot the 300 s t lec t lon t  i n  Group A, plants wrrr obtained fm 
only 240- reds i n  140 of the P"g 

eny rom. Intarcrossing we$ do-, 
as as3 was srgrrpltlng, 105 p m t s  k l n g  u s d  as parmts. 

Thrr Bluret and W raoming method wss laokfnng vary pro- 
aislng, md s c l r t f o n  on tho l tght box would only glve opaque types 





rhtch hd tlr rolrp ktn6 of .ndahpm. Thls ur thmfon dlt-  
contqnub, a d  g)ur ir  us p t r d  on c h a l u l  wwn#ng. Thlt 
bclrltm rvtovtlcrlly put r cdl4nq an thr mmWr &lch carld 
br hudled. R a v a l  of thr pwfarp us rlro dl$cmt4mwd, 
kln) *rsy difflwlt to do ruxessfully for saw d th gralns 
wtf), vuy odt dndPspcmr. 

Th. rrlm r e  p o I m 9 d .  w1U1 r r r u l t r n t  grain mid, a d  
c h r l u l  r m n i n g  us fudpd t o  k ~ i r l r d l n g  I n  t)r prrmce o f  
w l d .  Selc t lon  u s  thwefar brsd on a g r m i c  cklrtetrrs, wfth 
lrhlWyclla grains strongly favanad. since thr red md bmm plg- 
m t s  probably i n t r r f m  wlth the UW madlqs.  k l w t l o n  u s  bia- 
sad r y l n s t  t a l l ,  late. photopwlod-smlt lvr  typls. Thus, In thls 
garwratlon, them was no salactlon to+ e l t k  protein or lyslne 
contmts. although i n  thr urn o f  group (F) thr w k r r  of  sat%- 
tlons taken fra wch row ras  lnflurmd by tb UW vrlw d thr 
parmt head. 

T h e  ms a strong pr~fsrenca for  the shortw, mrs vigo- 
rous plants 1n the s e l ~ t i o n o  from g m p s  8, C, 0 and E m  

Thm w i n  chaaical e f fo r t  mt i n  t o  screening th dss- 
cendmtr of the 1.006 heads screened by biuret and UDV (Group F) .  
Thsre w e  309 ram of theser and several heads w e  tcrmsld  i n  
each ra .  I t  had k a w  clear that the b iu r r t  estlnutr 01 protr ln was 
unrelirble, especially a t  tk low prot t ln  end o f  the scale, so th6 
m s t  prmIs1ng entffes ident l f  id by th ls  systun ware rrr-scramad 
uslng ~nIcro)(jelduhl a d  UDY. (HI ware s t i l l  not well rnwgh org~nlzed 
to do large n u k r s  o f  mlcraKJcldrhls). Results m r  uprrssd on a 
constant protei n basis. 

1092 plants from the 309 rows o f  grwp F were analysed, and 
128 plants fra S4 rows qualibled f o r  rescrtmlng wlth MJ and W. 
Flnally, 20 stlectlonr I ran  12 rows ma, retainad as havlng high UDY 
v r l w s  a t  constant protein, wlth p l u y ,  gralnr havl a sl ight  cornrous- "8 o u t a  andospm shell (Table 1). A1 1 of t h a r  antr es showed W 
p t r t n  values o f  9.4 percent o r  les t r  SO wc w e  selecting lo* p o -  
teln typas, pnsunebly wlth 1w prolmlne. 

T k  opagua group ( 6 m p  A) topether *I t h  thdr Intercrosses, 
w c  also xrcwd chmlcal ly. 8.6 had8 f r a  425 rogrny r w  (thm- 
selves fro relrtlonr out of the or$ iml 140 rarr wether wlth rou P P 
of thc cros$es, wm scrmnd s l r i l a r  ye  38 )#ads tra 26 row$ mr 
flnrlly selrttd, together wtth 8 of the in t r rc rosra.  





thr n r l n t n p  gtau)r H m*r fra thr ar tg lu l  Y #wit 
ulrct4onr mm tm smmud. r far rs pot%tblr, Wama brlw 
g l m  O the b.rt ag-c t y # l t d t h  p l u p  a .  2260 wm f s c r m d  ustng blurrtlWVr rrd ?U mr ldmtl Id rr Wgh lyslnr, 
as n felt eocltidnt thrt r bl  cnouph dlscount fa tlw wrrlmrs8a 
d th method hrd bean M e ,  f n fact, *hm it ftnall provd porsfblr 1 to ilo U.110 nd U).l wthod. arty tkn of th.u qua tftrd. W e  
t d  to k .II mc#lrrgi rrwlrttmn he- Rrbl 1973 vrlum ud rl fwgeny values ha p a n u i t  on$ later (Trblr 2). 

TABLE 2: ASSOCIATIOH BEMEIIIIUDJ VALUE 180 I@. PR)tEIWl OF SELECTlOWS 
piBr-&p,- l"&qaa*,., ' &q 

.. . - .. - - - - .!!- .- . p~t'**&&;mj@&~w!~J= 

UOYvrlueof Wo.bt?pr~- hmmtof Psrcmt 
1973 rrbl 9mY rum rows with af heads 
hQsd wlsc- tw p r a m  hfgh UOY with hlgh 
tlms (ctras) tlons later WY 

WY WY 
4 3 0  

Purduc Unfvcrs 1 ty ruppl id seed o f  crosses batwm s o u  of 
Dogqett's Up.& populations. and F1 plants of the 316 sar1es. T(N 
Uganda popu ations *are Pumta Rlco h a r t  (DPRP) Good 8c.rln ( W )  , 
mrtd Rz. (HRSP) and Red Fltnty (RFP . Thr 316 series w r  PP , P92, 
a PP3 (UP3 us used on two wcrrlonr crossad wlth r1th.r IS 11167 
or IS 11758. 

103 rw of DPRP. 69 rorn of' 66P. 87 ro*r of W, a d  186 r m  
of IIIRS. wau gram, no arly$es w e  dona, but relrtfonr wm trW. 
cholce k f q  mde on grain colow, hud weight, height a d  v l g w .  
Thaw rrlectfoc~ w e  p l a n t d  a t  Bhrvmlsrgrr i n  tbe s t m r ,  rlrd hrd 



All Uw u t r l r l  rrhlck tuccesrfully prwd the m n l a p  
ktt fra, tSw, rabl md sw pplrntlnps 1971/76, ms chts l t l ad  rr 
follows: lrbwrp I, W of 30 or above: Biovwp IS, WOV al" 29: md 
Group I I I ,  UDY of 28. In  add1 tton, thee uas the 'good ugranarlt 
charac~sa group of 78 mtrlrs which had a'lglnal ly km thoqht 
t o  kr h1 h based on bluret pmteln castlnrtaa: and the Mandr 
bulks x ! 16 tram the CoJators  s w m r  planting. Thrra msra tw, 
plantlng drrtas tor sanr of the aurtarfrl. I n  sdd+tlon, same head 
nm of P721 w e  gmccn, 8s cnll rs raw an ? W e  mtn'lrl, In- 
vo lv lng  the 411. 412, 414 md 417 rules, comlrt4ng aucntlrlly of 
F salrctlons (Fj I n  R6) fror the rarler, lnvolvfng kundev Yetla, 
p a l ,  PP2, PP3 o r  PP4(?) crossed with ( IP2 or W3) x (11167or 11758). 

The Tmhnlcon apparatus for protcln estlutlons had k u  
baama available, and I t  was possible to screen SgsO smplas, w w a l  
plants pew entry belng t ~ k e n ,  m e  tn the hlgh groups thrn fn $he 
others. Trbls 3 shows the relatlonship between tha plants Idsrrtlfied 
from the Kharlf 1975 hrrvest as havlng high WY values, and tH UW 
valuer o f  the prrent h a d  wlth whlch the prqeny raw r s  plan-. 

TABLE 3: 

rrr 

UDY Gmup (constant ~ r o t e l n ) -  of kkr l_ f s t j  
P a ~ s n  t rows 

No* 
o f  of b . o f  o f  N o . o f  of  N o . o f  of 
en- Dtscrip- en- selec- en- selec- m- setec- a- 
t r ies - tlon tries tions tr ies tbns tries t l o n s  trlcs -- - - . _ .  - 



The kwd i s  as apctrd: the proprtlon of relrttont wlth hlph UW 
v r l w  1s h l g h t  rrhrn the rmt Mt urr Mghrt. The cwdrrs arr P not rt r l l  as aspactad: th. reqmncy of t)n hlph W s q n p a t r s  i s  vary 
1- ad thr protein l n o l s  ot tk progmfa un u c k  h i g h r  thrn those of  
Uw plmt M s .  A t  th t l r ,  th+s lrttef dfct r s  U#ught to k 
ssrrollmrrl: fw thrll flrst tln, m had drtr fmnr a khrrlf harvest, Errliw 
data k U  811 hem fran rabi or s u l r t  plrntlngs. 

T h r r  groups of the s r l c t l o n s  m chosen for  ca rb l n l q  into 
papulationt. Group A, wlth vrry hlgh UDY valuer #r 80 ug. o f  p ro t r ln  
( 3 W )  con t r i nd  s e l r t l o n r  frar raven I lnes: Broup 0. UDY value of 30. 
38.5, contalnsd s~laclt ions frm 28 lines: and Oroup C, conrfst lng of 
the nodel UDY values 28-29.5, contalmd salections tram 25 I l tws. P721 
srlsctlons wart added to  each of these groups, and wlthln group Intar- 
crasslng, uslng tb s ~ r e g a t l n g  male-stwlles was bagun a t  Bhavanlsagar 
I n  tha s u m w .  

Addltlonally, Intarcrosses rmre AIM)@ between the best P721 
1 tries and the 'hlgh UDY dw lva t l v t s  fm thts - h l  crossing pfqr&mw, 

Only some of the laboratory rssul ts a r t  a t  present avallabls, 
but these a r t  shawlng the sum trend as that found I n  the k h w l f  season- 
hfgh protsln levels, wtth reduced UDY values. Table 4 I l lus t rates what 
has happened fn the hlstory a l  selection frm two good Rabl 1970 1 lnes, 
80079 and 79337. Hlgh lyslna selectlonr have not dlsappssted completely. 
thus, I n  analysts o f  3 plants out o f  four hlgh lyslne l lncs from 
Bhavanlsagar, seven qurl l t y  as hlgh lyslne (UUY of 28+) and one or more 
of these occurs I n  each l lne.  Incldcntally, I n  th ls  season, UDY values 
were taken on 1 gm. of sample, and tb 80 nrg. equlvaltnt was ca lcu la td  
on a proportlonal basls, 

The puzzling aspect of' the work so fa r  has baan our inabf l f t y  
to produce true breeding hlgh lyslne I lnes with plump gralns, o r  Indeed, 
t o  rall ic the frequency of occurrence of such plants by very mch. One 
f l r s t  questions wktW we hart been deallng wlth high lyslna plump 
grains qt a l l ,  or whather m h u e  barn hand1 lyl artifacts result ing 
fro analytfcr l  arorr. This year, a t r i a l  o f  ten m t r l e s  I n  four rr- 
pl icat ions was fed lncognlto tk analysls pipe-line, I n  arrmyl the 
kaaders' r q l a s ,  wlth tha r w u l t s  shown I n  Table 5. On the whole, 
these are sat i tfrctory for brawler's purposes. There f r evldantly OM, 
sariour enw o f  protain a t l m t i o n  I n  entry 7 (BP53) Rap. I V ,  md thr 
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