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THE 3HCOND INTERNATIONAT, WHEAT GiNETICS
,SYMPOSTIN, LUND.

* . . %* +

The, recent rrogress in wheat genstics vas surveyed
ne Gagan Internaticnal “Wheat Genetics Symrosium held

at on. Genetics Institute, University cf Lund, Sweden, from
August 1O-24, 1963. There were 8 sessions in all dealing
with quality, plant breeding methods, disease resistance,
taxonomy and phylogeny, amrhiploids, aneuploidy and cyto-
genetic structure as aprlied to wheat. The speakers in the
first seven sessions had all been chosen by an Internaticnal
Orranizing Committee and there were no contributed papers in
these sessions. From th: papers offered voluntarily by
different contributars ten were echesen for oral presentation
at the last session. There was a business meeting on August
24, 1963, to decide upon the vinue and date for the next
International Wheat Genetics Symrosium. It was decisezd to
hold the next Symposium in Australia just before the 12th
International Congress of Genetics which is scheduled to be
held in Jaran in 1968. A new International Wheat Res:zarch
Co-ordinaticn Committee comrrising Prof. J. Mac Key of
Sweden (Chairman), Dr. E.R. Sears (United States), Dr. D.R.
Knott tGanada), Dr. R. Riley (71.K.), Dr. ALT. Pugsley
(Australia), Dr. T. Matsumura (Japan) and Dr. M.S. Swaminathan
(India) was constituted to plan and organise ths nexInternational wheat Genetics Symposium.

There were 201 participants at the tymposium drawn
from 45 countries. Dr. 53.C. Jenkins of Canada asted as the
General Chairman of the Symposium. In addition to the
Scientific discussions, excursions had been organised to see
the céreal breeding work in rrogress at Yeibullsholm Plant
Breeding Institute, Landskrona and ths Swedish Seed (Associa-
tion, Svalof. Opportunities were provided to hold discussions
with the res:arch workers at the Institute of Genetics, Gund,
on problems in fundamental genetics. There was adequate time
both for formal and informal discussions and the Swedish
hosts headed by the dynamic organising Secretary. J.
Mac Key, left nothing to be desired in the way of catering to
the intellectual needs as well as physical comforts of the
participants. I give below a summary of the important find-
ings renorted at the Symposium.
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1. Wheat Quality:
, :

:

*

In this session there wors three invited papers
_@saling with recent research on the estimation.of protein
quality in wheat in relaticn to baking and milling proper—-
ties. Dr. F.d.R. Hird of Australia dealt with frictional
changes brought abut by changing disulphide bonds. te
stressedthe Tact that the introdvuetion of ‘the aleurone
layer in millins will harm the dough. Electro-phoretic.
analysis of protein structure has revealed that many
Australian weeats differ in the presence or absence of
certain bands as well as in the intensity of the different
bands. Dr. 0. Hall of Gwedsn also presented evidence on: the
usefulness of electrophoretic analysis of proteins in rela-
tion to the determination of quality. This technique is of
great value in genetic analysis and there is evidence to

suggest that T. durum has duplications of certain bands
geen.in aestivum varieties. Dr. E.A. Favret of Argentina
showed tnat chromosome 5D of wheat carries genes for gluten
strength. Thus, the D genome seems 10 contribute towards
quality.

2, Plant Brezding Methods in Wheat:

Dr. c.f. Konzes of U.S.A. outlined the results of

mutation breedirgs in wheat, Ye showed that through the use

of chemical mutegeas « wise spectrum of mutations can be

obtained. ™ his wy tag chancus of picking up 4 desirable
mutaiion can be enhenced.ss confirmed tne Tindings made at
the Indian ferieultural Resvaien Tus situte that awnea mutants
in an owriess wheat con sdeld 19-15 ner cent more than the

parent sirain. Mutations Ser euality, both deleterious and

beneficial, em >? obtain a. Mutations eonferring straw
sciffness are fecauent in tne ~rogenics of varieties trented
with ethyl-metha e-sulnhonate. Dr. 2.0. Scossiroli of Italy
Csalt with incuced mosutions in characters soverned by many

menes., fie nointys out taet while mean values for 4 quantitative
trait are usue ly adversely affected in irradiated populations,
the variance is much nigher. Scope hence exists for selection
of some? superior gemtynes. The genetic ccmponent of variance
is much hizghsr in the irradiated popul«tion. Also, the environ-
mental varianes is increased thereby indicating that the
interaction with the environment is greater.

Dr. S. Borojevie of Yugoslavia dealt with the
estimation of combining ability in wheat crosses.

Contd....p/3.



THE SECOND INTERNATIONAL, WHEAT GANETICS
SYMPOSIJM, LUND.

%*. &

The recent rrogress in wheat genetics was surveyed
at the Second International “heat Genetics Symrosium held
at the Genetics Institute, University «f Lund, dweden, from
August 19-24, 1963. There were 8 sessions in all dealing
with quality, plant voreeding methods, disease resistance,
taxonomy and phylogeny, amrhiploids. ansuploidy and cyto-
genetic structure as aprlied to wheat. The speakers in the
first seven sessions had all be-n chosen by an Internaticnal
Orzanizing Committee and there were no contributed papers in
these sessions. From ths papers offered voluntarily by
different contributars ten wero echesen for oral presentation
at the last session. There was a business meeting on August
24, 1963, to decide upon the venue and date for the next
International Wheat Genetics Symposium. It was deciczd to
hold the next Symposium in \ustralia just before the 12th
International Congress of Gengties which is scheduled to bes

held in Japan in 1968. A naw International Wheat Rescarch
Co-ordination Committee comprising Prof. J. Mac #:y of
Sweden (Chairman), Dr. E.R. Sears (United States), Dr. DR.
Knott (Canada), Dr. R. Riley (U.K.), Dr. A.T. Pugsley
(Australia’, Dr. T. Matsumura (Japan) and Dr. M.S. Swaminathan
(India) was constituted to plan and organise the next
International Wheat Genetics Symposium.

There were 201 participants at the tymposium drawn
from 45 countries. Dr. B.C. Jenkins of Canada asted as the
General Chairman of the Symposium. In addition to the
Scientific discussions, sxeursions had Dien organised to see
the cereal breeding work in rrogress at Yelibullsholm Plant
Breeding Institute, Landskrona and the Swedish Seed Associa-
tion, Svalof. Orportunities were provided to hcld discussions
with the res-areh workers at the Institute of Genetics, Lund,
on problems in fundamental genetics. There was adequate time
both for formal and informal discussions and the Swedish
hosts headed by the dynamic organising Secretary. Prof. d.
Mac Key, left nothing to bs desired in the way of catering to
the intellectual needs as wall as physical comforts of the
particirants. I give below a summary of the important find-
ings renorted at the Symposium.
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1. Wheat Quality:

In this séssicn thsre wert three invited papers
Gualing with recent research on the estimation of protein
quality in wheat in relation to baking and milling proper-~
ties. Dr. P.é.R. Hird of Australia dealt with frictional
chang3s oroug’'t a'’yut by changing disulphide bonds. le
stressed tee oso. that the introduction of the aleurone
layer ir millins: wiil harna she dough. “lectro-phoretic
analysis of yrotein structure has revealed that many
Australian wreats differ in the presence or absence of
certain bands as well as in the intensity of the different
bands. Dr. 0. Halli ef Sweden also presented evidence on the
usefulness o electrophoretic analysis of preteins in rela-
tion ce the determivation of quality. This technique is of
great valuc in genetic analysis and thers is evidence to
suge3st that T. durum has daunlications of certain bands
seen in aestivum varieties. Dr. Kya. Favret of Argentina
showed that chromosome 5D of wheat carries genes for gluten
strength. Thus, the D genome scems to contribute towards
quality.

2. Flant Eresding Methcds in Wnaeet:

Dr. O.F. Konze of ULS.4. outlined the resuits of
mucatiron wreedirg in overeat. To showec tnat through the use
of chemical mutarens 2a vide snectrun of mutations can he
eobteined. In ckeis way the chances cf picking up 2 desirable
mutatsen can be enheaneec..Fa confirmed the findings mace at
the Indian Arricultural Ker sarch Institute that awned mutants
in arn cwiless wheat can yield 19-15 per cent more than the
parent strain. setations Yer quality, both deleterious and
bene ficial, om. %e obtain-d. Mutations conferring stray
stiffness are frequent ir the progenies of varieties treated
vith ethyl—-me jhane-sulphonste. Or. R.S. Scossircli of italy
dealt with ip tuscda mitntions in characters governed by many
genes. > poinced out that while mean values for a quantitative
trails ers usually adversely affected in irradiated populations,
the variance .s much higher. Scope hence exists for selection
of some supsrior zemtypes. The genetic component of variance
is much highs” in the irradiated population. Also,the environ-
mental variance is increased thereby indicating that the
interaction with the environment is greater.

Dr. S. Borojevic of Yugoslavia dealt with the
@éstimation of combining ability in whest crosses.
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He observed transgressive segregations for height and
earliness in crosses involving varieties drawn from
different geographic regions. Under the ccnditions in
which wheat grows in Yugoslavia earliness could be used
as an index of yield and h:ading date was found to be a
good index of ¢garliness. He, however, stressed that it is
difficult to assess combining ability frem any one criterion.
Dr. ¢d.W. Schmidt outlined the exrerience of Ame .ican workers
in the field of hybrid wheat rroduction. Derivatives of
T. timophesvi rrovid:d both male sterility and fertility
restorer factors. The inheritance of fertility restorers is
very comrlex. The extent of heterosis has been found to
be absut 12 per cent. There sre severalproblems relating to
seed production and quality which have to be overcome before
hybrid wheat can become a practical proposition.

4%. Disease Resistance in Wheat:

In this session Dr. R.C.F. Macer of U.K. dealt with
the genetical analysis of resistance to stripe rust -Puccinia
striliformisz ) in wheat. Resistance is generally dominant
and only /gene is involved in most cases with reference to one
physiologic race. The heterozygotes usually show an inter-
mediate pustule tyre. Monosomic analysis of a cross between
Chinese Sprixz and Red Bobs for race 2B revealed that chromo-
some 2A carried’ gene Yr, in the long arm. The genetic consti-
tution of different varieties with regard to resistance to
strirg rust is given in Table 1.

Table 1.

G
2

cwnotyneof different varieties Yor siripe
rust resistance

| Physiologic race
Variety t

4
2F 5 8 BB 27/53

Chinese 1646 Yr, Yry Yr, Yr, -
Heine VII Yr5 Yr5 Yr5

- Yry
Minister Yrz

- ~ ~ -
T. spelts Yr, Yrs Yr, Yr. Yr,
Peko Yre = - Yr¢

-
Thatcher Yra Yra

Contd...p/4.
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Dr. R.G. Anderson of Canada dealt with thz
inheritance of resistance to leaf rust in wheat varieties.Thatcher has one major gene for resistance to race 5 butits effects are modified by other gengs. Seedling suscent-ability is some timss followed by post-seedling resistance;hence the stage of development is important in geneticstudies. Several workers have reported complemantary genesfor resistance but on further analysis such resistance
has proved to be duz to the two varieties used in the cross
possessing resistance to two separate races. Thus, wnen
a mixture of races isused, the two varieties will be individ-
ually suscsrtible but will prove to be resistant in a hybridcombinaticn. Dr. D.R. Knott of Canada described the work on
stem rust resistance in wheat. Several different sources
of resistance genes heve been id-ntified in Triticum and
Acropyron. By a remarkable riece of chromosome engine :ringDr. Knott succeeded in transferring the Sr, gene for stem
rust resistance located on chromosome 2D of T. aestivum
to tT. durum. Chromosome 2D was isolstel by back crossing the
rentaploia hy>orids to T. durum and the transfer of the Sr,
gene was accomplisned through a neutron induced translocation.
Thus, not only has a new form of résistance becomé available
in tetraploid wheat but it has also become feasible to study
the effect of gene dosagé on résistance by crossing durum with
aestivum. In serological studies, none ofthe tests revealid
the rresence of an antigen specific to the genotype. Hence
Flor's views coulc not be confirmed in wheat. Dr. W.9Q.Loegering
dealt with th: relatiencthin betwem the host and the ratnogen
in wheat. In general, similsr patterns of major gene effects
are visible with reference toa resistance to all fungal patho-
gens. Dr. Loegering rroposed the use of the term "aezricorpus"
to indicate the infected organism. The host-rathogen-environ-
ment reaction conditions the ae¢gricorvus. This concert will be
very valuable in exrleiring the differences in th genetic
results obtained by different investigitors am rhenomena such
as reversal of dominance. Dr. Loegering expressed dis ippointment
that the resistenee transferred from allied genera has rnroved
to be unstable. Dr. A.J. Pugsley dealt with mildew resistance
in west. About 30 physiologic races have been isolated in
the mildew organismand six di“ferent genes have been identi-
fied in 17 varieties. The six genes and the names of the
varieties in which they were first identified are given in
Table 2.

Table 2.
Genes for mildew resistance

Gene symbol. Variety in which first identified

Ml, Thew

Mls Sonora

M1 Ulka

M1, Chul

M1 Asosan

M1y Birdproof
Contd...p/5.
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i#¢ observed transgressive sesreaitions for heisht and
earliness in crosses involving varieties drawn from
different geographic regions. Under the ernditions in
which wheat grows in Yugoslavia earlingss could‘be used
as an index of yield and heading date was found to be 4
mood index of tarliness. 4e, however, stressed that it is
difficult to ass¢7s combining ability from any one criterion.
Dr. J.W. Schmidt outlined the experience of Am: -iean work?rs
in the field ofhybrid wheat on. Derivatives of
qT. rrovid:d both male storility ane fertility
rast ors. The inheritance of fertility restorers is
very comrlax. The extent of heterosis has been found to
be abcut 12 pur cent. There are severalproblems relating to
seed production and quality which have to be overcome before
hybrid wheat can become a practical proposition.

3. Disgase Resistance in “heats

In this session Dr. R.C.F. Macer of U.K. dealt with
the genetical analysis of resistance to stripe rust (Puccinia
striliformisz ) in wheat. Resistance is generally dominant

2 is involved in most cases with reference to one
rhysiolosie race. The heterozygotes usually show an inter-
mediate pustule tyre. “onosomic analysis of a cross etween
Chinese Srricgz and Ked Bobs for race 2B revealed that chromo-
some 2\ carrie’ gene Yr, in the long arm. The genetic consti-
tution of di*ferent varieties with regard to resistance to
strire rust is given in Table 1.

Table 1.

Genotyne of different varieties for strire
rust resistance

! Wc rrace

8B 27/53

Chinese 166 Yr, Yr, Yr, Yr, ~

Heine VII Yr, Yr, Yr, - Yr,
Minister Yr, ~ - - ~

a . YT. spelts Yrs Yr, Yrs Yr, Tr
a _ 7 -Peko Yr¢ Te
Thatcher Yra Yr
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Dr. ®.G, Anderson of Canada dealt with theinheritance of resistance to leaf rust in wheat varieties.Thatcher hes one major gene for resistance to race 5 butits effects are modified by other genes. Seedling suscept=ability is some times followed by post-seedling resistance;hence the stage of development is importont in geneticstudies, Several workers have reported comrlementary genesror resistence but cn further analysis such resistanceres proved to be dus to the two varietics used in the cross
POSSESsins resistmes to twa ssnarate reces.

TRUS
5 waen

& mixture cf races isuscd, the two varieties Ll be individ-
ually susc3piible but will prove to be resistant in a hybridcombination, Dr. DR. Knott of Canada described the work on
stem rust resistance ‘n whert. Several differs2nt sources
of resistance genes have been if rtivied in Triticum and
Avroryron. By a remarkable riees of chromosome engine sringTr. Knott suceeeted in trans erring the SY¢ gene Yor stem
rust resistance located on chromesane PD of T. aéstivunfo 7, duran, Thronosome 22 4s isol“ed by back crossing the
rensaplcie 1. orius to T. durum ind the transfer of the

*P eG.gene was acconplished thrones a neutron induced transleertien.
Thus, not enly has a new form or resistance become nad Lane
in tétrarloid wheat bus it mis also become feasible ro study
the effect of gere dosage on resistance by crossing dec with
aestivum. In «+ “loszioul studies, none ofthe tests rseveeaLca
the vresence of in anticen specific to the genotype. Fence
Flor's views corte nos b2 confirmed in wheet. De. W.t.Toegerinz
Gealtovwigk th voalasionshiv >etween the host and the rathog.n
in weeac. im jeneral, similar patterns of major gene efiscts
are -1istdle wath * eParence to resistance to all fungal prtho-
gens. Dr. booger. ; sed tm use of the term "aegricorpus"
te indicate «he “nPeotenoreanisn. The nest-patnogen-environ-
ment ve action conditions the aegricorpis. This concept will he
very valuab 2 in exrlairing the differences in tte genetic

Sunresults obte ned by different investigzters am rhenomena such
us reversal of dominance. Dr. Loegering expressed disaprointment
teat the resis tenes trarsferred from allied senera nas rroved
tc be unstable, Dr. a.!. Fugslev dealt with mildew resistance
dn viest. About 30 ~mnysiologic races hav? den isolated in
the mildew organism ane six divferent stres anve been identi-
fied ir 17 verietios. Ths six gsres and the names of the
varieties in which they were first identified sre given in
Tadle é@.

‘fable 2,
Genes for mildew resistance

Gene symbol. Variety in which first identivied

Ml, Thew

M1 Sonora

‘{l,,
- Ulka

1,
,

Chul

a. Asosan

My Birdprooft
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Ye observed transgressive serregaitions for height and
earliness in invelving varieties drawn “rom
different gsopruhic resions. ‘Inder the ecnditions in
woich wheat grows in Yugoslavia earliness coald be used
as an index of vivid and headin: date was found to b: a
ecod index of tarliness. ie, however, stressed that it is
difficult to us-¢:s combining ability frem any cneé criterion.
Dr. J.4, Yelbmidt outlined the experience of Am-rican work?rs
in the ficld of hybrid wheat ~roduecton. Derivatives of
T. timophe:vi rrevjr-:d both male sterility an fertility
rzstorer factors. The inheritance of fertility restorers is
very comrlex. The extent of heterosis hes been fount to
be about 12 pur cent. there 2re severalproblems relating to
seed production an? quality which have to be ov+rcom: before
hybrid wheat can b:come a practical pronosition.

3. Disease Resistance in “heat:
In this sé¢ssion Dr. R.C.F. Macer of U.P. dealt with

the genetical analysis of resistance to stripe rust (Puccinia
strilifornmisz ) in wheat. Resistance is generally dominent

e is involved in most cases with referenc? to one
rhysiolozie race. The heterozygotes usually shew an inter-
medinte rustule tyre. “onosomic analysis of a cross vetwee
Chinese Srric.z and Red Bobs for race 23 revealed that chromo-
some 2\ carried gene Yr, in the iong arm. The genstic consti-
tution of different varieties with regard to resistarce to
strire rust is fiver in Table 1.

Table 1.

Ganotverse of diffsrent varieties vor strire
rust resistance

Shinese 166 Yr, Yr, Yr, Yr, -
Heine VII Yr, Yr YP, ~- Yr,
Minister Yrs - - - ~

sue on
% . Yr YT. spelt: Yr, "5 Y's P5 Tr

2 r ~Peko r¢ Te
Thatcher Tra "Ye
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De. Ria. Arcerson of Canada dealt wit’. theicheritanes of resistance to lee? rust in wheats varieties,
TMmatcner “ "3s ome major @wéne for cetis tance to race & butits erfects are modi Pied by othev cencs. Seedling suscept-ability is com:

tines
fo.lowed Sy post-secdling resistance;hence tr: stave of deveLlorment ic impertiunt in geneticstudies. Zeveral worrarg have

eeneees comrlementary genesfor resistance but cn further aralvsis such resistance
kas proved tc be duz te the tw. oSMiaties used in tho cross
possecsing resistines to twe separate races, Thus, wnen
amixtaire of races isused, pie tvo varieties will be individ-
ually susceptible ve ty mrove te be résisgacxt in a nybridcombinaticn. Dr. DR. t of Canada described the work on
stem rust resisianee ji we. Several differsont securces
of resistance -2nss eve been it-ntified in Triticum and
Azropyron. By s remarkable riecs of chremosome Gngine-ringDr. Knott sucosedsd in transferring the Sr, gene for stem
rust resistance located on chromesome 2D of T. aestivum
to ™. durum. Shromosome 2D was isolsted by back crossing the

Knot

rentanloid hyorids to T. durum and the transfer of tne Br,gene was acccnrplished throusnane utron induced transloca¥icn.
Thus, not cnly has a new form of resistance become availabie
in tetraploid wheat but it has also become feasibiz to studythe effect of gene dosage on resistance by crossing durum
aestivum. Ir serological Studies; none ofthe tests re-vealca
the rresence of an antigen specifie to the genuctvpe. Hence
Flor'ts views could not a confirmed in whes vr. W.2.b0egerutdealt with the relaticnshir betwe-n the host anid the retnoger
in wneat. In general, similar patterns of mijor gene effects
are visible with reference to resistance to ali fangal patho-
gens. Dr. tougering rroyosed the use of tne term "Rae:sricorpus”
te ineicates tne infected orgonism. The. host-rathogen-environ-
ment reacticr conditicns the aggzricorpus. This concert wiil be
very velrebls in ey. Leining the l-rences in the genetic
results entained -y Sificren, investiertors an rhenomena such
S$ reversal of gominance, af. hoe ne hing expressed disappointmeny
hat the presi<tenee trars ved fron allied fpenera his rroved

a

fc

be be unstable. Dr. all. Ptpsiey qd2alt with mitdcw resietares
dno oval About 39 “iyvsisctosiec raegs haves ben isclated in
the mild-:w organism and six ¢i-ferent genes Acve beon identi-
fied in 17 varietios. The tix gones and the names of tne
varieties in which they wore first identified -re given in
Taple 2,

Genes for mildew resistance

Gené symbol. Variety in which first identified

ML, Thew

ML. Sonora
ML Ulka

"1, Chit

mL \sosan
ML, Birdproot
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6. Anéguploidy in whe at gene tics:

‘There wers four papers in this. sessicn. Owing
to its hexerloid constitution, T.asstivum is 9 “difficult
material for conventicnal linkagsanalysis but Dr. 2.R.
Sears of the ‘Inited States demonstrated how this covld
be accomplished by using telocentric chromosomes.
The Linkage distance be tween single major genes and the
centromere can b2 estimated with precision by this
method, In. this way he has already gathered data on some
of the genes located in chromosomes 3B and. 6B. fhe gene
for leaf rust resistance introd.ced from ‘egilops
umbellulata has been found to be located in a distal
segment cf chromosome 65.. The usefulness of aneuploidanalysis in varieties of bread wheat was demonstrated byDr. K.I. Larson of Canada with regard to soild stem
characters) andby Dr. J. Kuspira of Canada with reference

*

to quantitative, characters lixé yield. Anesuploid analysis-has been diffieuk in. tetraploid wheats because aneuploids
do not survive so readily in them. However, Dr. Noronha

.,Wagner,of Portugal working with T. durum was able to
obtain. nullisomio- tetrasomic combinations | for some
‘chremosom, 5 . From these, studies it, is clear that there

_ is considerably gene homology be tween the \ and ® genomes.
“From a lantern slide. shewn by Dr. Wagner,IT pointed out
that the gar of nulli 7B-tetra 7A has sphearococcoidcharacters and glume discolouration. This suggests that
ths sphearococcoid charact:r could well arise throughduplication sofia generréesent in chromosome 7\ together with
the absence of a gene in chromosome 7B.

7. Cytogen:tic structures of Wheat:

Dr. R. Riley of U.K. provided data in confirm-
ation of the hypothesis that homoeologous meiotic pairing
and recombinetion oceur when the effect of the multi-
valent surrressor gene in chromosome 53 is removed. The
rairing taking plece in the absence of th: gene in chromo-~
some 5B is larcely hetveen the homocologous chromosomes in
the different genomes. Dr. Riley postulsted that the multi-
velent sumeressor gene should have evolved as a mutation
after the tetranloid wheats arose. He also suzgzested that
Aegilons mutica is as likely as \egilops speltoides to have
been the B genome donor. The fact that the removal of 5B
promotes allosyndetic pairing can be exploited in wheat
Breeding. Another interesting point made by Dr. Rily

Contd.....p/8.



is that a higr Trequency of polyharploids oceur in the
prog:nies of ~lants monosomic for chromosome i1\. Pr.M.
Okamoto of Japan rrovided exrerimental evidences to suggest
teat mutatios affecting pairing can occur in wheat.
Dr. 7.7.7. -ermsen of the Netherlands showed that
Triticum machna cavries on different chromosomes ons
sone for necrosis and another gene for chlorosis.

My rarer entitled "futational analysis in
the hexaploid wheat complex" was also included in this:
sessicn. I showed how the free threshing gene Q evolved
throughs, series of tandem repeats startingwit the
initial Q present in e¢inkorn wheat. In einkori, Q
s~g ires ocryanised flower morphogenesis . In the presence
of 2 several lethal and semi-lethal factors can be
~regent in cultivated whests. I susgested that the
existence of such "harmful genes" may not be due to
“eenetic inertiat facilitated by polyploidy but may
have some bearing on fitness and vigour. The raper dealt
wit. the rresadle evolutionary history of the 9, ¢ and
$ loci in wheat.

&, SContriburyed “apers:
A s3ries cf rapers were presented by Russian

workors indicating how “Spring wheat can bs converted
inte winter whe:t thrrugh adaptation. Vernalisation at
2-3°°O han beer round to be effective in increasing
protein content. Two rarers of interest in this s¢ssion
were one * with adaptation of varieties by Dr.
K.W. “inlay ct vustralia and another by Pr. F.’t. Caldwell
of §.8.4. on ti genetiesof resiztance to Hessian fly
(Phytovhes distruetor). Three genes have been found for
resistance to dessian fly and four races (A,5,C and D)
have so far boom isolated in the flies. Thus, the old
view thet physiclosic specialisation may notfoceur 12
lusects seems ta ke incorrect.

Tre procesdings of the Second Internztional
Wheat Genetics Symposium will be published as 2 supplement
to “Hsreditas". “hen published, this will be a comnilation
of great value to the geneticists and breeders working
on wheat.

Contd p/.



6. Ancupleidy in wheat genetics:
Theres wer? four papers

‘n
tris session. Owing

to its hexerloid constitution. T.ar:stivum is a difficult
material for convent’ cnal linkagea iveis but Dr.
Sears of th: “mitud t*tates Jemenetrate4 how this corld
be aceomplisned by using telocentiic chromosomes.
The tinkage distenes Setwo3gn singlo major gpones and the
seneremere can be estimated with precision by this
method. In this way he has aiready sathersd data on some
of the genes located in cnromosomes 32 and be. The sonefor laaf rust resistance introduced from iegilons
umbellulata has heen fcund to

bs Located in a
a distal

segment of chromosome 63. The usefulness of aneuploid
analysis in varieties of bread heat was demonstrated by
Dr.

wh.
I. Larsor of Canada with regard to soild stem

charecters en-by Dr. J. Kuspira of Canada with reference
to quantite3vive characters Llixe yield. Aneunloid analysishas been dis’ Cicult in tetrayrloid wheats because aneuploids
do net survive so readily in them. However, Dr. Neronha
Wagner of

Portugal working with T. durum was able to
obtein nul isomic—tetrasomic combinations for some
chrt HOBOS

«
srom these studies it is clear that there

is consider Le gene homology between the \ ani = genomes.
From a lante.n slide shown by Dr. “agner, I rointed out
that the of 7B-tetra TA has sphearoceccoidcharacters and glume discolouration. This suggests that
the sphearococecoid charact:r could well arise througndurlication of a gonerresent in chromosome 7\ together with
the absence of a gone in chromosome 72.

Y. Cvtosen:ztic structure of wheat:

Dr. 2. Riley of LK. provided data in confirm-
aticn vf ths hyrothesis that nemoegologous meiotic pairingtne recembinetion wim the effect of the multi-
vores or g3ne in chiecmosome 5SR is removed, The
airing taking place in the ebsence of th: gene in chromo-

some 3 is Larvaly betveen the homogologous chromosomes in
the cifferent genomes. Dr. Riley postul»ted that the multi-

* S$ overessor gene should have evolved as > mutation
etrar.oll whsavs arose. also sutwzested that

desri lons mutica is as likely as \egilops speltoides to have
beer the B genome donor. The fact that the removal of 5B
promores alleosyv
Breodinses. Anwt

ndetic vairing can be exploited in wheat
er intyresting point made by Dr. Rily

Contd.....p/8.



is that 2a high frequency of nolyharloids occur in the
nrogenies cf *lanits

monosomic
for chromosome 14. DPr.M.

Okamoto of Japan rrovided sxreriment?l evidence to suggest
tee. mutations affectine ea can oecur in wheat.
Dr. ".9.7. “ermsen of the letherlands shewed that
iriticum macha carries on di*ferent chromosomes one
gene for necrosis and another gane for chlorosis.

My raror entitled "Mutaticnal analysis in
the nevaploid vnizat comrlex" was also included in tris
session. I si.cvwed how the free threshing gene Q evolved
through2 s¢ries of tandom repeats startingwith the
initia sort in e¢inkorn wheat. In einkorn,. Q
ensures organised flower morphogenesis . In the presence
of © several Lethal and semi-lethal factors cen be
Tresent in ciltivated wherts. I susgested that the
existence of such "harmful genes" may not be due to
"rene tic inertia" facilitated by polyploidy but may
have some b-rring on fitness and vigour. The raper dealt
with the rrohable evolutionary history cf the 9, C and
S loci in wheat.

S. Contribured Maners:

\ series of rapers wer? presented by Russian
workers indicating how Spring wheat can be converted
into winter wheet threugh adartation. Vernalization at
2-3°S hes been found to be effective in increasing
protein content. Two rarers of interest in this session
were one dealings with adartation of varieties by Dr.
KW. Sirnlay cf Australia and another by Dr. R.jt. Caldwell
of °.3.4. on the geneticsof resixttance to Hessian Fly
(Phetonhaga distructor). Three genes have been four’ for
resistance to dessian fly and four races (A,B,C and D)
have so far been isolated in the flies. Thus, the cld
View that physivilosic srvcialisaticn may notfoceur in
insects seems te te incorrect.

The yrocesdings of the Second Intern:tional
Wheat Gsnetics Symrosium will te published as 1 supplement
to "Hsrediias!. When published, teis will be a compilation
of freat value to the geneticists and breeders working
On wheat.

Contd p/9.
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FIRST INTARN TT NAL
TLOS

a

This
at Wegeninteu,
dealing

athe Neth-rlands. Ther
r with the origin, a@-snetics, b

barley. The raners were exceetingly
high standard. “here was also a visi

S

w2s ask:d to serve on a Committees co
possibilities of International Co-op
Barley Research. My suggestion that
the tetraploi*’ barley varizties prod
countiies/so that a maximum genotypi
generate? for fertility characters w

of Gsrmany wis assigned this work.
Lpestablished)

Tig oth r measures for coord
weich were decided upon are as follo

i. Genetic Marker Stocks - D

Tt is provosed that Dr.
menetic seed. stocks and
coordinator for gen. tic

Individuals responsible
are as follows:

w
o

APT SY
NING IN

TT
TPOSTUM \\

symposium wee heid from August 26-30 , 1963
wore several ‘Sessicns

resding and quality cf
interesting, an «ff a very

&

t to a few Breweries. I
nstituted to discuss th:
eration in the field of
a composite bulk of «11
need in different
c diversity can be
as welcomed. Dr. H.Gaul

inating barley research
WSs

r. D.W. Robertson

Rohertson maintzin the
serve as overall
linkage studies.
for the ceordination

Cyere?L eccrdinator - Robertson
“hromosome 1 coordinator - Dr. R.>.Shands.

2 Dr. GWw.R. Walker.
i) Pr. R. Yakahashi
4 - Dr. DY. Robertson
5 - Dr. Merry Wands
6 ~ Dr. C.R. Burnham (?}3
. Dr. ‘rn: Yaghers 1?)

Procedure for seed stocks:

sucd samples of all new described mutenrs should
b: esnt to Dr. D.W.Robertson to make them
available to other workers. Include:

varizty in which obtained
dzscrintion of mutant

ec. origin of mutant - spontaneovs or
induced (if inauced. give agent)

d. any genetic data obtained.

Contd...p/19.



10,

Dr, Robertson and his committee on assigning s:ne symbols
will then as:ign the character a symbol.

In order to rrovits worldwide coordination for genetic studiss,
othaur perscas hav: been assigned resronsinility fer individual

-chremesomes. Tt is desirable that individials conducting genetic
studies inform th: coordinators of their rrojects.
Thos: interested in initieting «2 particular genetic study are
irvtee to inquir? of the various cocrdinators wheather their
rropose?d rrejeect is being carrie) out by other- investigators
as will ac inferm ths coordinators of the proros2d investi-
sation. Ceerdinators should also be sent dati or information
relative tc their respective cnromesomes,

This ig a ecnespt where coordinators will act as 4 clearing
hoi = and data will be handled confidentially. Researc’1 worvers
will be referred to those doing work on ths particular project
rather than be given the information by the cecrdinator.
Proverly used, (i.¢. workers sending infcrmaticn to, and

requesting information from) this coordinator arrangement she.ld
prevent duplicative efforts and provide mors coordinated
research,

ii) Translocation and tertiary trisomic stocks -
Di. ROT. Ramage.

Ti is proposed that Dr. Ramage maintain thes
translocation and tertiary trisomic stocks an%
~serve as coordinator for translocation studies.

Mrecedure?

Seed semples cf all néw transtocations should
be sent to Dr. Ramage with the following

fe 10F)

1. origine tor's dssignation {number, <tc?
2. cytclorical data on breakpoints, if available
3. voriz:ty or hybrid in which induced
4, methods of inducticen (mutaginic agent).
5. autherity
6, chromosomes involved
7, “inkese data, if availtole, in the fe llowing

form: a oh c a

Cress Typ? cf deta ¢ f gag hh To tal P.eo+ SLE.
T2-4 axor Fe 33 047 33° «417

After information and seed stocks hav: been receivei “he
trenslocatioy stock will be assigned a letter lvsigcation.

iii) Triseiic and ‘ineuploid Stocks - Dr. 7. Tsucciya

Ti is rrorosed that Dr. Tsuchiya maintain these
stocks and serve as coordinator for ansuploid
studies.

ontd. p/



TI. TH: FIRST INTSRNATIONAGL SARLSY
GANETICS|SYMPOSIUM,AAG INING-N

This symposium was held from Angust 26-3C,1963
at wegeninzen, the Netherlands. There were several Sessicns
dsaling with ths origin, genetics, bresding and quality of
barley. Ths rarers were excesdingly interesting, anc «fa very
high standord. There was also a visit to a faw Breweries. I
was asked to serve on a Committee constituted to discuss th:
possibilities of International Co-operation in the field of
3arlecy Research. My suggestion that a composite bulk of all

) the tetranloid barley varizties produced in different
Lee yiished) Countrieslso that a maximum genotypic diversity can ye
~ “°C! panerated for fertility characters was welcomed. Dr. F.Gaul

of Germany wis assigned this work.

42 r measures for coordinating barley research
decided upon are as follows:

i. ‘lenetic Marker Stocks - Dr. D.W. Robertscn

Tt is proposed that Dr. Robertson maintzin the
genetic seed stocks and serve as overall
coordinator for gen: tic linkage studies.

Individuals responsible for the covrdination
are as follows:

Overall cecerdinator - Dr.D."/. Robertson
Chromosome 1 coordinator Dr. R.G. Shands.- Dr. G.W.R, Walker.

- Dr. R. Takahashi
- Dr. D.Y. Robartson
~ Dr. Henry Shands- Dr. C.R. Burnham (?)- Dr. ‘rns Hagberg (?)

Procedure for seed stocks:

Seed samples of all new described mutants shoul
be sent to Dr. D.W.Robertson to make them
available to other workers. Include:

a. variety in which obtained
b. description of mutant
c. origin of mutant - spontaneous or

induced (if induced, give agent)
d. any genetic data obtained.

Sontd...0/10.
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10,

Dr, dooertson and his committee on assigning gene symbols
will then assign the charrcter a symbol.

Tn order to rrovide worldwide coordination for genetic studies,
other persons have been assigned responsibility for individual
chromesomes. It is desirable that individuals ccnducting genetic
studits inforn ths coordinators of their »rojects.
Thoss tel in initiating a particular genetic study ares
invte¢ to inauvir: of the various cocrdinators whath-r their
nroposed rroject is being carried ont by cther- investig2tors
as well as inform the coordinators of the proros:d investi-
sation. Coordinators should also be sent datrz or information
relative to their resrsetive cnromosomes.

This is a cenecept where coordinators will act as 2 clsaring
hon = and data will .be handled confidentially. Ressareh worters
will be referred to those doing work on ths particular project
rather thar be given the information by the crcrdinator.
Properly usod, (i.e. workers sending infermeticn to, and
requesting informaticn from) this coordinator arrangement should
prevent duplicative efforts and rrovide mors coordinated
research.

ii) Translocaticn and tertiary trisomic stocks -
Ur. PLT. Ramage.

Ty is proposed that Dr. Ramage maintain the
translocation and tertiary trisomic stocks and
-serve as coordinator for translocation studies.

reoAura:
Sec" semples cf all new translocations saould
be osent to Dr. Ramage with the following
Sofe mation:

4, opiginetor's desipnation (number, -te}
©. cytelogical data on breakpoints, if available
6. vrristy or hybrid in which induced
Oo ocogthAg ef imteetion fritass ota

out

5. authority
€. chromesomes involved
7, linkeze data, if avail*ble, in the following|

ont).

form: ad C 4

__
cross Typecf deta ¢ f & h Total P, + 3.4,

T2-4 axor F2 33° 47 33 17

APtor CMPaomcticorn und s347 gs Novy. heen rereived the
trenstocation steeckh micien et a Tettor jesis ction.

iii) Trisomic and Aneuploid Stocks - Dr.7. Tsuchiya

It is prorosed tneat Dr. Tsuchiya maintain these
stocks and serve as coordinator for anstuploid
studies.

Sontd.....p/71.



IT, TH: oe TO IM TIRN ATE NAL SARLSY
ebb TIS SYMPOSIUM,VAG INING -N

This symposium was held from August 26-30,1963
at tiagoninesn, th Neth>rlands. There were several Sessicns
dealing with th: origin, genetics, breeding ane quality of
barlcy. Ths ranars were excesdinely interesting, ane cf a very
high stand-r4. Tiere was also a visit to a few Brewerles. I
was ask:d to serve on a Committee constituted to discuss th?
possibilitizs of International Co-operation in the field of
Barley Research. My suggestion that a ccmposit¢ bulk of all

) the tetraplois barley varicties produced in aitferent
LOE aplished) COBr trie s/so that a maximum genotypic diversity can be

sonerated for fertility characters was welcomed. Dr. H.Gaul
of Germany was assigned this work.

ne oth r measures for coordinating barley rssearch
which were decided uron are as follows:

i. Senetic Marker Stocks - Dr. D.W. Robertscn

obertson maintzin the
serve as overall
inkage studies.

Tt is proposed that Dr.
genetic seed stocks and
coordinator for genetic: m

n
a

Individuals responsible for the coordination
are as follows:

Overall cocrdinator - Dr.D.'/. Robertson
Chremosome 1 coordinator Dr. R.G.Shancs.- Dr. G.W.R. Walker.

~ Dr. R. Takahashi
~ Dr. Div. Robdortson- Dr. Yenry Shands

Dr. C.R. Burnham (7}- Dr. ‘rn: Hagbers (? JSO
W

Freesdure for seed stocks:

veed samples of all new described ‘iutents shovla
be sent to Dr. D.W.Robsrtson to meke them
available to other workers. Include:

a. varizty in which cbtrined
b. dzseription of mutant
c. crigin o* mutant - spontaneous or

. fos . .induced (if induced, give agent)-
d. any genetic data obtained.

Contd...p/10.
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10.

Sr. senertson and his cormmhittes on assigning fene sy bes
will then assign the charecter 4 symbol.

In order to rrevite worldwide coordination for genetic studics,
othur rersons hove been assigned resronsibilit: for individual
chromesomes. It is desirable that individuals e:nducting genetic
studies infern ths coordinators of their rrojects.
Thos: interest#d in initioting 2 particular ginstic study ars

invted to imaaip: of the various cocrdinators woiether their
rrone sz? rrejzo* is being carrie) by othary investigitors
as welt ac ivfern the coordiaators of the nrores24 investi-
sation, Ceerdiveators sheild 2ils0 be sent dat? or information
rotative te their resrzetive criromesontes.

¢ | ocneert where coordinators will act 25 4 elearing
hoi = ani data will be handled confidential’y- Resuare“ wor ers

will be referred to those doing work on ths portionlar rroject
rathar thas be given the inforneticn by the coerdinator.
Pronerly o3:d, (i.e. vorkers sendirg infermaticn to, and

reqeasting informetion from) this coordin23tor wrangemen? sheuld
prevent durl.citive efforts and rrovide mors coordinated
recearch.

it) Translocation and tertiary trisomic stocks -
O,i. Romar.

Tc is proposed that vr. Ramare maintain tae
transtocation ane tertiyzy trisomic stocks 3n%

as coordinator for translocation studies.

Proce. jure?
Sea semples of all new translocations skould
by “ont to Dr. Ramage with the following

fe omations

. origine tor's designation (number, te}
eytelogical data on breakpoints, if available
veviety or hybrid in which induced
mothods of induction (mutarmenic agent).
authertty
chromosomes involved
linkete data, if availtble, in the following
form: b c A

Total Phot Sah.
50 + ?

cress Typ: cf dita ¢ f g&

T2-4 axor F2 33 17 433
4h
17

After information and seed stocks have been received the
translocation stock will be assigned a letter lesigvation.

Trisonic and_\nzuploid Stocks - Dr. 7. Tauceiya

Tt is proresed thet Dr. Tsuchiya maintain these
stocks and serve as coordinator for anzuploid
studies.

a

contd. p/
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iv)

v)

11.

sanplos ct all new anecurloids should be

nt te Dr. Tsuchiy? with the following infcrmition:

veriety in weich obtained
cytology data if available
methcds of inducticn
qautrority
chromosome(2) invelved.
linvrace data, if avriladle, giving class
numbers.

Inversion stocks - Dr. R.t. Nilan.

Tt is rrovosed that Dr.Nilan maintain ans serve
as coordinator fer inversicn studies.

v3 jure:

2 samples of all new inversion stocks should
- sint to Dr. Nilan with the following
information:

Viriety
bh. origin (induced or spontanecus)
c. authority
=) chromosomes involved.

Disease Resistance Gtoceks - Ur. J.o. Moseman

14 is rror OS? 4A that Dr. Moseman maintain the
djsease resistance stocks:

Procedures
1o) samples of all resiztanes sources (except

with 0.%.D.4. "T.7.* Numbers) should be

Sane
to Dr. ¢.%. Moseman alongs with the following

‘oration:

q. disease concerns? (Latin name).
b. nams of vari :ty.

i) natural resistance, or
i) mutant

1) srontaneous, or
2) induced

ec. nunber and i:signations of cultures u sed
d. m-thod and technique of testing qiterial
@. anthority.

Contd....p/12.



vi) Barley literatur? - Dr. RR... Nilan

Tt is vrovesed thet Dr. Milan maintain the
commrenensive surmreary c! barley literature
Dr. Hilan should oe sent reprints of ail
piblietticns dsealinewith barley. The current

wy, "Cytology and Gen-tics of Barley,
1O84 1960" in press and will noon

be

publicasd by th: Washirpton University
Pres3.

TH HAGUE

The XT4: International Convress of Genetics was
hold at th Heeue from September 2-19, 1953. Prof. s,Hadorn
Cf Salteerheni vas th: Tresidnt of ths Congresa an? 7

eng cf the iice“presi vents, this being the first time for
ar. Indian Scientist to hold this positi.n. tt the opening
function the highest title of the Netherlands was conferred
upen Prof.M.J. Sirks of the University of Groningen by the
Queen of th Netherlands. The Congress was extremely well
organised and there vere many interesting Symposia snd
Sessions. 7 vresented the folloving two rapers at the
CONZTesss

1. Induced? Mutetions at the. "Q" locus in
relation to the phylogeny of hexarloid
erivicumm speeLesDe

2. “ncld-nege of mutctions in D. melanogaster
fed en irretieted medium.

_ also ed 2c the Chairman of the Session dealing
with Fiant en s held on Septsmber 9, 1963. IT ha. mainy
diseussiens wir un the .3ading Geneticisats of the world and
tie Toreress to be a stimsleating x perience.

Qowas

oin Sctlettists.

wavd: id oy tr: of the Netherlands °35 weli as the
vumbas tore ct ane Umited States and ae fer Dinner.
Tho was a sraat joy to see the amcunt of interest which the
Gowsrnr=nus 2 Countries in burore and ti ted States take

4

IV. V.SCTURSS at THI iGRICULTURIG J CIV URSITY
WAGENINGEN,

i osaye a series of four lectures at the Agricultural
University at Vageningen. These had heen widely publicised an
T unclose « copy of the Notice issued by the ‘miversity.

Conid....p/13.



Proce"

Seed gaaples ef all new aneurloids sheild be
sent te Tsuchiya with the fcllowing inform?%tion:

iv)

v)

variaty in which obtained
cytclogy data if available
matheds of induction
authority
eh romosome(s) involved.
tinkage data, if available, giving cliss
numburs.

Inversion stocks - Dr. R.‘. Nilan.

Tt is prorosed that Dr.Nilan maintain and serve
as coadinator for inversion studies.
Procedures:

Seed samples of all new inversion stocks should
be sent to Dr. Nilan with the following
information:

3. variety
b. origin (induced or spontaneous)
ec. authority
qd. chromosomes involved.

sistance Stocks - Dr. J.G. Mossman

f+ 4s rroros2d that Dr. Moseman maintain the
d+ g22330 resistance stocks:

S:ed samples of all resistance sources (except
t ose with U.%.D.\ "C.1.* Numbers) should be
s:int to Dr. J.&%. Moseman along witr the following
infomsation:

a. disease concerned (Latin nan).
b. name of variety.

i) natural resistance, or
ii) mutant

1) srontaneous, or
2) induced

ec. number and designetions of cultures used
d. method and technigue of testing material
@e. authority.

Con+d....p/12.
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vi) Tarley literature - Dr. R.t. Nilan

Tt is rrovesed that Dr. Nilan maintain the
comprehensive sumnary of barley Literature.
Dr. Nilan should be sent rerrints of all
riblicaticns dealingwith barley. The current
sunnary, "Cytology and Gen-tics cf Barley,
THA = 1962" is in tress and will soon be
nublisned by the Washirpton *tste University
Press.

TIT. Te xTth INT:BEATEN aNGRESS OF G:iNSTISS,
TH: AAGIS

Tne XIth International Con-ress of Genetics was
haid at the Hague from Sentember 2-19, 1963. Prof. «.Hadorn
of Gwitzeriand was the President of the Congress anc [ wos
one of tie Vice Presidents. this being the first tine for
an andian Scientist to hold this posi

n. At the opering
function the highest title of the Netherlands was conferred
upon Prof.M.d. Sirks of the JIniversity of Groningen by the
Queenof the “Vetherlands. The Congress was extremely well
reanised ane there were many interesting Symposia and

Sessions. J prevented the following two papers at the
Congress:

1. Tndueccd “Auteticns at the "Q" locus in

w/babin
to the phylogeny of hexaploid

Lic. species.
2. .2e1d-nee of mutetions in D. melanosaster

rod oon irradieted medium.

Toa sec acted as the Chairman of tie Session dealing
vith Plans Gan: ties held on September ©, 1953. TI had many
discussions with the Leading Geneticists of ths world and

r 2 a stimolating experience. I was
tins

ine Con sre ved to b;, 2 ft 2 Netherlands 75 well as the
12 United States and U.3.9.8. for Dinner.
oy to ses the am unt of interest which the
untries in Surere and 'mited States take

he
of

It
in

IV, LECTURES AT THI iGFIc
(ODIRS

| UNITY URSITY,
WAGENTNGS

i save 2 series of four lectures at the igriculterct
University at “ogeningen. These had been widely nub.icised and
I encles¢ 2 copy of the Notice issued by the University.

Contd....p/13.



Seed samples of all new aneuploids sheuld hes

sent to Dr. Tsuchiy® with the following infcrmaticn:

Ae
b.
Cc.
qd.
3

f.

iv)

variety in weich ootained
cytology data if availeble
methods of induction
authority
eh romosome(s) involved.
Linkage data, if availasle, giving class
numooirs.

Inversiecn stocks - Dr. R. i. Nilan.

is prorosed that Dr.Nilan maintain and serve
2s coardinator for inversion studies.

“ce] samples of all new inversion stocks should
be sent to Dr. Nilan with the following
informations

variety
h. origin (induced or spontanecus)
Cc. authority
e, ehromosomes involved.

Disease Resistance Stocks - Dr. J.G. Moseman

it is rroros2d that Dr. Moseman maintain the
disease resistance stocks:

Procidure:
Sead samples of all resistance sources (except
tees: with J... DOA Numbers) should be
sent te Dr. d.G, Moseman along with the following
luformation:
a. disease concernzd (Latin name).
b. nams of varivty.

i) natural resistance, or
ii) mutant

1) srontaneous, or
2?) induced

c. nunber and designations of cultures used
d. m+thod and technique of testing riaterial
@, anthority.

Contd....p/12.
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vi) Barley literature - Dr. R.t. Nilan

It is proresed that Dr. Nilan maintain the
comprehensive summary of barley literature.
Dv. Nilan should be sant reprints of all
publications dealingwith barley. Ths current
sumuary, "“Cytclogy and Sen-tics of Darley,
1951 - 1962" is in press and will soon he
publisazd by th: Washirpton St-te University
Pross.

TIT, TH) XTth PYPIRNAPTON LL CONGRESS OF GINSTICS,
TH HAGGc

The XIth Intcrnational Convress of Genetics was
held at th Hague from September 2-19, 1963. Prof. <.U:adorn
of Switzerland was the President of the Congres: and I ws
ong of the Vice Presidents, this being the first tine for
an “ndian Scieniist to hold this positisn. tt the opening
function the hichest titice of the Netherlands was conrerred
upon Prot.M..”. Sirks of the University of Groningen by the
Queen of th ‘:therlands. The Congress was extremely weil
org mised and tiers were many interesting Symposia and
Sessions. 3 presented the following two papers at the
Congress:

1. In@ised Mutations at the "Q" locus in
2lLacion to ths phylogeny of nexarloid
riticum species.

2. Incid-nce of muatarticns in D. melanoxzaster
f-d on irradieted medium.

T atso acted as the Chairman of the Session déaling
vith Plant Genetics held or September 9, 1963. I had many
Aisevssicys with the leading Gineticists of the world and
the Conzregs proved to be a stivtivtating &xperience. IT was
javired ov the Qussr of th: Netherlands es well as che
Anbracsefors of the United States and U.t.95.8. for Dinner.g
Tt was a freat joy to ses th s amcunt of interest which the
Governronts of Countries in Zurcre and United States take
in Selentisius.

IV, LECTURES 27 TL AGRIC IUTURAL UNIV URSITY,
WAGUININGEN,

[ cies of four léctures at the igricul*ural
sity 24 ‘sgeningen. These had been widely publicised ard
fe the Notice issued by the Uriversity.

Ini
Lo of
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Seed samples of all new aneuploids shculd bs

>rocedurts

sent to Or. Tsuchiya with the following infcrmition:

Ae
bd.

c.
qd.

iv)

v)

varisty in which ootained
cytology data if availeble .

methieds of induction
autnrority
oe. remosome(s) involved.
linkage data, if available, giving class
numbers.

Inversion stocks - Dr. R.t. Nilan.

It is prorosed that Dr.Nilan maintain and serve
ag coordinator for inversion studies.
rocedure:

Seed samples of 211 new inversion stocks should
be sent to Dr. Nilan with thes following
information:

varicty
origin (induced or spontaneous)

ec. authority
1. chromosomes involved.

Disesse Resistance Stocks - Dr. J.G. Mosuman

Tt is rroros2d that Dr. Moseman maintain the
5. §¢a36 resistance stocks:

samples of all resistance sources (except
toes with U.%.D.4. "S.I.* Numpers) should be
sont to Dr. J.G. Moseman along with the following
information:
a. disease concerned (Latin name).
b. name of varicty.

i) natural resistance, or
1i) mutant

1) srontaneous, or
2) induced

c. number and designations of cultures used
d. method and technique of testing material
@e, anthority.

Contd....p/12.
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vi) Barley literature - Dr. R.t. Milan

(to i. pravesed thet Or. Nilan maintain the
eaumprehensive summery or barley Litertsure.
Die. Nilan stiorle be sant rerriats of ail
publicaticns dveelinewitn barley. The current
sumcary, “Oytelogy and Gen:tics of barley,
4°51 ~ 1962" is in rress and will soon be
pubiisaed by the Washirton Ttste University
Prog.

ITI. Ts Eth INTUPNATTOTG CONGRESS OF GIN STIS
TR HAGUE

The Flte International Convress of Genetics was
hald at the Hague from September 2-19, 1963. Prof. st.Hadcern
of Iwitzerland was the President of the Congress and I wes
one of the Vice Fresidents, this being the first tine for
ay ondian Se.entist to hold this positi:n. ‘tt the opening
function ths highest title of ths Netherlands was conferred
upon Prof.M.d. Sirks of the University of Groningen by the
Quem of tre Netherlands. The Congress was extremely weil
crge7nissd ard there were many interesting Symposia and
Sessions. I presented the following two napers at the
Comesress

1. Induced Mutetions at the "Q" locus in
pebagion to themaylogeny of hexarlcid

e. Incid:nes of miictions in D. melanogaster
fed on arradieted medium.

T also vreted as the Chairman of tne Secsion dealing
with Fiant fer. “425 held on September 9, 1963. T hal many
discussions view tins Leading Geneticists of the world and
the Conerges recyed to be 2 stimulating “Pperionce. 7 was
lavited oy tn. Guser of the Jatheriands —3 weit as the
jmbass ors t th: United States and U.S.S5.8. for Dinner.
Tt was a sreat jor to see the ameunt of interest wniecn the
Goyveruerinis cf Countries in Surere and United States take
in Rectertists.

TV. TURES AT TH. AGRIC IUTURAY UT TY,
WAGENINGEN,

1 gave a serics of four lectures at the Agricultural
Jniversity at “ageningen. These had been widely publicised and
T snelos: 2 copy of the Notice issued by the ‘miversity.

Contd....p/i3.
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Thera was a very enlightened audienss at all the meetings
syery Tacture was followed.by jetrziled discussions.

The Reetor “Msgnificus of tre lgriulteral Jniversity #xrressec
a keen desire to hove clos: relationshirs with Indiaa
\ericoltural Teisitists. The Deotch save had extensiv:
expersicnee of tropical yericclture and they honed that
the Indian Smowsesv at the Vague will takz som interest

an

in establishing contacts with Wageningen.

CO} LoS

he rarticiration in these International Symposi2
was of great value in learning the trends of thought and

experimentation currently underway in foreign countrigs.
The contacts gstablished ha . helped in obtaining very
valuable genetic material. 1 enclose as 49 example a copy
of a letter received from Dr. Williams of North Dakota.

\CKNOW nm a
\T—41MuN TS

g72ceevl to the erganisers of the International
eat an Barley Ganetics Symposia ard the International
Congessy of Gemetics as well 25 +he authorities of the

‘Goitural University, #ssningen, for inviting me te deliver
these leotuyrs we meating all my expenses. My sincere thanks

wl30 Aue te the Governmen. of India and to Dr. B.P. Pal,
. Indier Agricul tural Fesearch Institute for permitting

me to secer too s3 invitations an’ experience » great
intellectual tocac.

Direc

snes to

MSSingji
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Ther3 was 2 very enlightened andience at all the meetings
-anl avery lecture was by detailed diseussions.
The A-etor inenificus of the lgriciltural Jniversity expressed

a kean desire te hrve close relationshirs with Indian
\ericultural Seisitists. The Dutch “ave had extensive
exrereience of teopical agric:lture and they horned that
the Indisn snoaisy at the Aegus will takes somes interest
ims eontacts with Yazeningeéen,tar

The particiretion in thse International Symrosia
was of great value in learning the trends of thought and

experimentation currently underway in foreign countries.
The contacts eciablished ha . helped in obtsining very
valuavle gene tic material. i enclose as an example a cory
of a letter received from Dr. Williams of North Dakota.

Tad DG-2MLN TS

m crateful to the organisers cf the International
Wheag an’ barley Genetics Symposia ard tm Intirnational
Songress cf Genctics as will as the authoritics of the

Asvieulturel University, ‘reningsn, foi inviting me te deliver

Shes? Leetuors ae meeting all my expenses. “y sincere thanks

are 2lso dus to the Goveranint of India wnt to Dr. BP. Pal,
Pirector, [rdian cerizelteral Pese¢arch Institute for permitting
me to seecrt ti ¢2 invitations experience = great
intellectual

uncs f.
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Copy

Inited States Deptt. of Agriculture
‘erie Ltural Res. Tervice
Crops Research Division

Jetobsr 18,1963.

Stated University ‘taticn,
Vargo, North Dakota.

AIR MALt

Dr.M.3.Swamninather,
Divn. of Sotany, T.3.%.0..
Yew Delhi-te.
Deer Dr. 3weninathan,

You nenticned at the “meat Genetics Symrosium in Lund
that you would like to have seed of stem rust resistant durums.
I have sent packets of sesd of 14 varieties to Dr.Jd.::. Craddock,
Beltsille, Maryland, who will handle instection of tne seed and
will forward the s¢ed te you by air. The varieties I have
sent are listed as follows:

1) Wells 8) C.I. 7805
2) Laketa 9) $7. 464
+) Yume 10) C.1.3255
4) Ramsey 11) PLT. 24701
5) Langdon 42) P.I. 192168
5) Gold:n Ball 1 C.I. 8155
7) Pid. 192179 14} Knapli emer.

The first five varicti¢s were devstloved at North Dak:ta,
but the remaining ones selected from the “orld Sollection
of Wheat. These varigtivs are resistent or partially resistant te
the races of rust prevalent in the durum gorwing arca of North
America. “harli emmor was the mein seurce of resistance for
Yells. Laketa, Lanzdon and Yuma. None of these 4 variztiss
possess all of the KRhanli resistance sengs.°.1 94701 wos th;
s of resistance for Famacrr. Golden 3all an’ C.1.3255
probaoly have the sam: major gen: for resistiunee 4s P.1.94701.
ST.464, £.1.192179,C. 1. 3155 and ©. f. 7805 are similar in
resistance and each heve ah Teast 2 maier genes whic! rrovids us

vith 2 high degres of resistercs. P.1. 192168 probably has 2

resistance gene different frem any of tacse renprese ted in the
other 1% varieties. Iovent2 bs greatly intereste* in hearing
from you how thes: va Letius verform in your 2arcea, especially
with respect to resist to stem rust.

TL

Tt was 2 erv2t pleasure for me te mest you and alk with
you at the me:tings. I hope the seed will reach you un time for
planting.

Sincerely yours,
Sa/- Norman D. Williams,
Ganaticist.

MSStnar



eCopy

United States “spit. of sgriculture
vericultural Res. Jervice
Orops Researen Division

Jesobir 18,1963.

Stated University ‘taticn,
Fargo, North Dakota.

ATR Mal qree eeee eS

Dr.M.%.Swarinathar,
Divn, OF Setaay, T...0.0.,
lew Dalhi-12.
Deer Dr. Swaninathan,

You ménticned at the “heat Genetics Symposium in Lund
that you would like to have seed of stem rust resistant durums.
I have gent packets of seed of 14 varicties to Dr.J.¢.Craddock,
Beltsille, Maryland, whe will handl? insr ctien of the seed and
will forward the seed tc you by cir. The varizties I have
sent are listed as foliows:

1) Yells SY CLI. 7805
2) Laketa 9) 97.464
3) Yume 10) €.1.3255
A) Ramsey 11) P.T. 94701
5) Langdon 42) PLT. 192168
6) Golden “all 1 C.T. 8455
TY) PLT. 192179 144 Khapli emmer.

Cra firws 7 ve veorietics vere develored at North Dak«ta,
but ty. renaicing onss selected from the Werld Collection
of Wheat. Thess varietios aro re
the recess of oat nwvalaent in the durum gorwing area of Nortn
America. Khaolio emmer vas the main seurc?: of resistance for
delle. Laketa3, ianedon and Yuna. None of thoes: 4 3s
possess all of the Khavli resistance senses. 7.94701 was the

of resistance for Ramsey. Golden 3all an? %.13.3255
provAply have the major gene for resistinee a5 P.I.94701.
97.464, P.1.192179,C.2. 8155 and C.1. 7805 are similiur in
resistance and each heve at least 2 maicr genes which provids us
with = high jegree of resistancs. P.I. 192163 rrobably has 4

resistance gene different from any cf tnese represented in the
other 13 varieties. I would be greatly interasted in hearing
from you how thes: varieties rerform in your 2rcAy especielly
withresrect to resistances to stem rust.

ct
2sistent or partis-Jiy resistant to
He
n

Tt was 2 great pleasure for me to mect you and talk with
you at the me:tirgs. | hom: the secd will reach you in time for
planting.

Sincerely yours,
Sa/- Norman D.“illianms,
Geneticist.

MSStnji

2 ON



handtouwhogeschcol Wageningen

DR. M.3. SY IMISATHAN

head, Division of 3ctany, Indian lgricultural Rescarch Institute, New Delhi, India

zal in september 1963 in de collsgezaal van het

Leboratorium voor srfelijkheidsleer, Gen. Foulkesweg 53, de volgende voordracht:n

houden 3:

1. Younsdag |] sent., 16.00 uur precies :

Macro-mutaitiors =nd sub-specific differentis tion in Triticum.

2. Dondsrdaz t2sept., 16.CO uur precies }
u

Matefion breedins in some polypioic croyv pists.

3. Vrijcag13 sept., 16.00 uur precisa:

Indi rect effects of radi 2tions wit 12fe@i cal: to the use or

yrediation in fooe -rseservicic 1.

4. Uaancag 15, sept... 77.00 uur roesiass
iT (4

OXE

interspecific crosses.

BEL UNG! TELLSNDSN ZIJN HARTsLIdK WsLKoOm



Lendbouvhogesckoct Way iningen

DR. M.S5. SY MINATHAS

Head, Division of Setany, Indian l\gricultural hescarch Institute, New Delhi, India

zal in september 1963 in de collsgezaal van het

Laboratorium voor Erfelijkheidsleer, Gen. Foulkesweg 53, de volgunde yoordracht:n

houden :;

1. Woensdag 11 _sept., 16.90 uur precies °

Macro-mutations and sub-specifie tion in Triticum.
2. Donderdag 12 sept., 16.00 uur precies :

Mutetion breeding in some polyploid erop

3. Vrijdag13 sept., 16.00 uur precises:

Irdiroceat effects of radietions wish rete 4 itv. usa or

retiayien in food ireseaivation.
4. Macndes16, sept., 17-09 une risct ss:

1}

interspecific crosses,

BELINGATELLSNDSN ZIJN HARTSLIGK WSLkOM



THE 38COND INTERNATIONAL WHEAT G3NETICS
TYMPOSIUM, LUND.

The recent progress in wheat genetics vas surveyed
at the Second International “heat Genetics Yymnosium held
at the Genetics Institute, University cf Lund, Sweden, from
August 19-24, 1963. There were 8 sessions in all dealing
with quality, plant breeding methods, disease resistance,
taxonomy and phylogeny, amrhiploids, aneuploidy and cyto-
genetic structure as aprlied to wheat. The speakers in the
first seven sessions had all b3en chosen by an International
Organizing Committee and there were no contributed papers in
these sessicns. From the papers cffered voluntarily by
different contributars ten were echesen for oral presentation
at the last session. There was a business meeting on August
24, 1963, to decide upen the venue and date for the next
International Wheat Genetics Symrosium. It was decided to
hold the next Symposium in Australia just before the 12th
International Congress of Genetics which is scheduled to be
held in daran in 1968. A new International Wheat hes:arch
Co-ordination Committee comnrising Prof. J. Mac Key of
Sweden (Chairman), Dr. E.R. Sears (Umited States), Dr. DR.
Knott (Canada), Dr. R. Riley (1.K.), Dr. A.T. Pugsley
(Australia), Dr. T. Matsumura (Japan) and Dr. M.S. Swaminathan
(India) was constituted to plan and organise the next
International Wheat Genetics Sympcsium.

There were 201 rarticipants at the Tymposium drawn
from 45 countries. Dr. 3.%. denkins of Canada asted as ths
General Chairman of the Symposium. In addition to the
Gclentifiec discussions, #xeursicns hal been organised to sée
the cereal breeding work in rrogress at “eibullisholm Plant
Breeding Institute, Landskrona and the twedish Seed ‘ssocia-
tior, Svalof. Opportunities were provided to hold discussions
with the res:-areh workers at the Institute of Genetics, Lund,
on problems in fundamental genetics. There was adequate time
both for formal and informal discussions and the Swedish
hosts headed by the dynamic organising Secretary. Prof. Jd.
Mac Key, left nothing to be desired in the way of catering to
the intzllectual needs as w211l as physical comforts of the
particirants. I give below a summary of the important find-
ings renorted at the Symposiun.

Sontd....p/2.



1. Wheat Quality:

In this session th=re wert three invited pspers
Qzaling with recent reseavcl on tne estimation of protein
quality in wrkeat in relation to baking and milling proper-
ties. Dr. P.d.R. Uird of Australia dealt with frictional
changes breught sb u+ by changing disulrhide bonds. ‘ie
stressed the face tnat the introavetion of the aleurone
layer in millin> vill harm the dovgh. “lectro-phoretic
analysis of rrotcin structure nas revealed that many
Australian whects differ in the presence or absence of
certain binds as well as in the intensity of the different
bands. Dr. ©. Hall of Swecsn also presented evidence on the
usefulness o* electrophcrecic analysis of nroteins in rela-
tion to the determination of quality. This technique is of
great value in genetic analysis and ther? is evidence to
suggest that T. durum has duplications of certain oands
seen in aestivum varieties. Dr. 4.4. Favret of Argentina
showed that cnromosome 5D of wheat carries genes for gluten
strength. Thus, the D genome seems to contribute towards
quality.

2. Plant Breeding Methods in Wheat:

Dr. ©.F. Konzak of J.S.A. outlinedthe results of
mutation breeding in wheat. Re showed that through the use
of chenical mutegens a wide spectrum of mutations can be
obtained. In this wuy the chances of nicking up a desirable
mutation car be enhanced. 4 coifirmed the findings made at
the Indian Agricultural Research Institute that awned mutants

an swoless whcat can yield 10-15 per cent more than the
parent strain. sivutstions fo. quality. both deleterious and
beneficinl, can obtained. Mutations conferring straw
stiffness are fiquent in the srogenics of varieties creat
with eihyl-methsie-svlphonate. Dr. Rw. Scossiroiti of ltsaly
dgalt with inevco:d mutations in characters governed vy many
senes. He poisted oug that wnile mean values for a quantitative
trait usuclliy adversely affected in irradiated populations,
the variance is ruch higher. Scope hence exists for selection.
of some superior cemtynes. The genetic component cf variance
is much hither in the irradiated population. Also,the environ-
mental variance is increased thereby indicating that the
interaction with the environment is gre.ter.

Dr. 3. Borojevic of Yugoslavia dealt with the
estimation of combining ability in wheat

Contd....p/3.
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He observed transgressive segregations for height and
earliness in crosses involving varieties drawn from
different geographic regions. ‘tmnder the conditions in
which wheat grows in Yugoslavia ¢arliness could be used
as an index of yield and heading date was found to be a
good index of garliness. He, however, stressed that it is
difficult to 2ssess combining ability from any one criterion.
Dr. J.W. Schmidt outlined the experience of American workers
in the field of hybrid wheat on. Derivatives of
T. timophe:vi rrovided both mal: sterility and fertility
restorer factors. The inheritancs of fertility restorers is
very comrlex. The extent of heterosis has been found to
be abcut 12 per cent. There 2re severalproblems relating to
seed production and quality which have to be overcome before
hybrid wheat can become a practical proposition.

4. Disease Resistance in Wheat:

In this s¢ssion Dr. R.C.F. Macer of U.K. dealt with
the genetical analysis of resistance to stripe rust (Puccinia
striliformisz ) in wheat. Resistance is generally dominant
and only /gene is involved in most cases with reference to one
physiologic race. The heterozygotes usually show an inter-
mediate pustule tyre. Monosomic analysis of a cross between
Chinese Spring and Red Bobs for race 2B revealed that chromo~
some 2A carried gene Yr, in the long arm. The genetic consti-
tution of different varieties with regard to résistance to
strire rust is given in Table 1.

Table 1.

Genotyne of different varieties for stripe
rust resistance

t Physiologic race
Varies ty i

i 2B 5 8 BR 27/53

Chinese 166 .

Yr, Yr, Yr, Yr, ~

Heine VII Yry Yr5 Yr5
- Yry

Minister Yrz - - -
T. spelts Yr, Yr, Yr, Yr Yr,
Poko Yr¢

- ~ Yr -
Thatcher YYa Yrq
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4.

Dr. R.G. Anderson of Canada dealt with the
inheritance of resistance to leaf rust in wheat varieties.
Thatcher has one major gene for vesistanee to race 5 but
its effects are modified by ether ences. Seedling suscept-
ability is come times followed hy vost- seodling resistances
hence tro stege of develonrmeni i: importunt in genetic

eral workers have reverted comrlementary genes
es Dut On further analvsis such resistance

Vv

nN

to be cus to the two vattreatiegs used in the cross
re
fti

studies
for

omha 5 re

itanee £0 pve so parate races, Thus, waen
OY races isuscd, ihe two varieties will be individ-

ually suscortible but will nt
ove

to be resistant in a hybrid.
combination. Dr. D.R. Knott of Canada described the work.on
stem rust resistance in whext. Several different sources
of resistance genes have been id.ntified in Triticum and

Acropyron. By a remarkable riece of chromosome engine :ring
Dr. Knott succese:sd in transferring the Sre gene for stem
rust résistance. located on oh

rones
one 2D of T. aestivum

to JT. durum. Chromosome 2D was isolsted by back crossing the

rentaploia&fybrids to T. durum and the transfer of the Sr-
&ene was accomrlis'iied through :a neutron induced translocatirn.
Thus, not only ’as a new forn of resistance become availahls
in tetraplois wheat bat it nas also bscome feasible wo study
the efrect cl gene dosage on resistance by crossing durum witi
aestivum. In serological studies, none cfthe tests revealcd

DC

tne presence of an antigen snecifie to the genctyre. Hence

Flor's views could nor be confirmed in wheat. Dr. W.Q.hoegerinn
dealt with the relatienshir betwe-n the hast ar? the ra thoger.
in wheat. In general, Similar patterns of major gene effects
are visible with reference to resistance to all fungal patho-
gens. Dr. Logger ing rroroscd th? use of the term "aegricornus"
to indicate the infected organism, This hos t-pathogen—-environ-

ment
reaccicn conditicns the aegricornus. This concert will be

ary valwols in exrleinicg tie divferences in the genetic
results ined by daliferc luvestizaters and shenomena sucn
as reversil of Cominance. or, Loegering expressed disippointment
in (stenes transTerred fvom allied genera has proved

ebua
3

that the
$G De unseed) Dr. ALG. Pues ley d.ait with mildew resistances
wmogaes*. About 30° shysiolosic raczs havebe

en isolatee in
the mildew organism and cix ditterent gene have bdecn identi~
ied in 17 varistics. Ths six gones and the names of the

varieties in wrich they were first identified are given in
Table 2.

Table 2.
Genes for mildew resistance

ae ee

Variety in which first identifiedSe

Gene symbol.

ML,
Thew

Ml.
Sonora

M1. Uika
M Chal
Ay
M1 Asosan

My Birdproot
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5
Dr. 3.4%, Sebest2 of the United States outlined

the gens tics of resistance to viruses in wheat. In the
Uni te d States the "Tako-all" disease has ap eared in an
epidemic form during the last few years. The mosaic virus
is also imrortant. Derivatives from crosses between
Agropyron and Triticum species 3re promising from the point
of view of bresding for resistence. Only one pair of chromo-
somes in lAgropyron ecntrols the local lesion reaction to
mesaic virus. Hence, the inter-generic transfer of resistance
can be yrough t about without much associated Adverse effects.

4, “heat taxonomyand phylogeny:
In this sessicn there were papers by Drs. Zohary

of Israel, ¥. Cauderon of France, 3.3. Wagenaar of Canada
and J. Mac Key of Sweden. Dr. Zohery pointed cut that there
must be ons pivotal genome common to all tetraploid Triticums
and one genome which may get modified. Many ofthe so-called—
species did not show clear morrhologivcal discontinuity and
hencs they should be referred to as "species clusters". The
possibility of introgression from alliea genera may 2xplain
the occurrence of several "super genes" in wheat. Miss.
Cauderon provided data to show that the chromosomes of
Agropyron and Triticum species do not pair with each other,
while Dr, Wagensar shshowed that chromosomal diffsrences exist
within the Triticum timophs2vi complex. Dr. Mac Key, who had
earlier mereed the h-xarloid species of Triticum as
sub-speciess of Triticum asstivum L., new rroposed that a
similar merger as shcewr in Table 3 should be adopted wi th
regard to the tetrarloids:

Table 3.

‘hae Key's scheme of taxonomic classi-
fication of sreies in Triticum

Somatic
Chromosome Species. Sub-specits.
Nunber,

monococcum PonoceceAegilopoides
turgidum Di covenCarthiicum

Polonicum
Targidum

. timopheévi. Timoph¢evi
Araraticum

14 [+
3 ym

2k ya

28 Ir
a

42 {3 aestivum Vulgare
Sphaerococcum
Compac tumSpeita
Macha
Vavilovi
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5. «<mphirioiis and addition to wheat
of chorccters from rsl-ted genera:

Prov. i.
Mun t2ing of Sweden presented the data

cbtninsd by we Pissrav of the
| R. and hims-if in

bresding st.cies with rye-wheat hybrids. Prof, Pissrav
finds that Lhe high rrotein content of ryv-whests can be
transferred “os soft wheats through hyoridisation. Since the
D genome of wheet introduces susceptibility to many diseases,
he is attempting to rarlace the D genome with the rye-genome.
Prot, Muntzing pointed cut thet .n Sweden very good ry2-wheat
strains have been evolved’ by using self-fertile strains of
ryc. Some ofthe features of rye-wheat in relation te wheat
are giver in Table 4.

Table 4.

Characteristics of Rye-wheat strains
produced in Sweden.

WheatCharacter Rye-whe at parent

1000 Kernel weisht 58 to 60 gms. 46-50 ms.
Kernel nena(grading val. 9,86 410

Yield (% of vines) 99 to 98 100
Cruds crotzin content
(relative yetue) 120.6 100

The tendency for pre-germination in ry@-wiest is not
desirable from the point of view of bakinz quality and hence
attempts are being made to sliminate this character. Rye-wheat
shows very good winter hardiness. Dr. B.C. Jenkins of Canada
deseribed ths various substitutions and additicns of ry¢-
chromosomes brought about in wheat. Similarly, Dr. A.Wienhues
of Germany described the substituticns. of Agropyron rairs for
wheat pairs. Tae question whether an alien pair could be expected
to replacc only a homogologous wheat pair with which it has hed
a common evolutionary origin, is still open since the evidence at
prescnt available is insufficient to clarify this issue.
Pro’. H. Kihara of Japan described the producticn of male sterile
forms cf whect dv transferring wneat nucleus inte the cytorniasn

ous osner species. In certain combinations, such as

2evi cytoplasm plus durum nucleus, haploids oceur frequent-
of
timorh n
ly. Yhus, the interaction between the cytoplasm and tne nucleus
can he used as 2nother method for the produc tionor haploids.

Contd....p/7.
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6. éncup? 0 :
There wer? four rarers in this session. Owing

to its hexerloid constitution, T.asstivum is 9 difficult
material for conventicnal linkss2 analysis but Dr. -.R.
Sears of the 'inited ttates demonstrated how this could
be accomplished by using teiocentric chromosomes.
The linkage distance between single major genes and the
centromere can bz estimated with precision by this
method. In this way he has already gathered data on some
of the genes located in chromosomes 3B and 6B. The gene
for leaf rust resistance introduced from Aegilops
umbellulata has been fcund to be located in a distal
segment of chrcemosome 6B. The usefulness of aneuploid
analysis in varieties of bread wheat was demonstrated by
Dr. Larson of Canada with regard to soild stem
characters andby Dr. J. Kuspira of Canada with reference
tO quantitative characters like yield. Aneuplcid analysis
has been difficult in tetrarloid wheats because aneurloids
do not survive so readily in them. However, Dr. Neronha
Wagner of Portugal working with T. durum was able te
obtein nullisomic-tetrascmic combinations for some
chreioscem:s. From these studies it is clear that there
is considerable gsne homolory between the \ and 3 genomes.
From 4 lantern slides shown by Dr. “agner, I rointed out
that the car ef nulli 78-tetra 7A has sphearococcoid
characters and glime discolouration. This suggests that
tie sewhearocececid charact:r csuld well arise through
Guplicatiom cof & g@merresent in coromosome 7\ together with
the =rsences 2° a gana ir chromosome 7B.

Y. Cvtorenzstic structirs of Vheat:

Dr. R. Qiley of U.K. nrovided data in confirm-
ation of the hyvothesis that nomogologous meiotic rairing
and recombination ocenr when the effect of the multi-
valens or gene in chromosome 53 15 removed, The
rairing taxiazg viece in the absence of th: gene in chromo-
some 553 is larccly betveen the homoeologous chromosomes in
the “iffersnt genomes. Dr. Riley postulsted that the multi-
velent gene should have evolved as 2 mutation
after ths tetranloid wheats arose. He also suxzgested that
Aegilons mutica is as likely as \egilors sreltcides to have
been the B g:nome donor. The fact that the remeval of 5B
promotes allosyndetic pairing can be exrloited in wheat
Breeding. Another interesting point made by Dr. Rily

Contd.....p/3.
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is that a “igh frequency of polyhanloids occur in the
progenies of rlants monosomic for chromosome 1\. Dr.it.
Okamoto of lapan provided experimental evidence to suggest
teat mutatiors affecting pairing can occur in wheat.
Dr. J.G.7, ‘lermsen of tho “etherlands showed that
Triticum macha carries on div*ferent chromosemes one
gene for necrosis and another gene for cnlorosis.

“ty rarer entitled "“utational analysis in
the hexaploid wheat complex" was also included in tuis
sessiin. I snoved how the free threshing gene Q evolved
througha series of tandem repeats startingwith the
initial Q presentin e¢inkorr wheat. In einkorn, Q
ansures organised flower morphogenesis . In the presence
of % several lethal and semi-lethal factors he
rresent in cultivated whests. I suggested that the
existence of such "harmful genes" may not be due to
"eenetic inertia" facilitated by polyploidy but may
have some bearing on fitness and vigour. The raper dealt
with the provable evolutionary history of the Q, C and
S$ jioci in wieat.

8. contributed, Papers:

A caries of napers were presented by Russian
workers indiciting how Spring wheat can bs converted
ate winter wheat threugh adaptation. Vernalization at
-3°° has bean found to be effective in increasing
protein content. Two rapers of interest in this session
were one d:aling with adaptation of varieties by Dr.
K.W. Finley of Australia and another by Dr. RMN. Caldwell
of ‘1.8.4. on the genetics of resistance to Hessian fly
(Thy tophesa distructor). Three genes have been found for
resistanc: to dessian fly and four races (A,B,C and D)
have so fer been isolated in the flies. Thus, the old
view that physiciogic specialisation may notjoceur in
insects seens to te incorre ct.

The proceedings of the Second International
Wheag Genetics Symrosium will be published as a supplement
to "lareditas". When published, this will be a compilation
‘of great value to the geneticists and breeders working

Contd.....p/9.
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TI. TH. PIAS? TE TT SAL Aabsy
GING TICS SYMPOSTUIM, VAGINING_N

This symposium was. helé from Angyst 26--5C,1°63
roningern, the Neth-rlands. There wore several fessicns

3

dea
sz

with ty: crigin, g:metics, bresding and quality of
. barlcy. Ths rarers were excesdingly interesting, anc «f a very

high standerd. There was also a visit to 1 few 3reverles. I
was ask:d te serves on a Committee constitute4 io discuss th:
possibilities of International Co-operation ir the field of
Barley Rescarch. My suggestion that 2 composite bulk of all

) the tetrarloi’ barley varizties produced in different
Lees iisned) COuntries/so that a maximum genotynic diversity can be

FTSOSS) wanerated for fertility characters was welcomed. Dr. BR.Gaul
of Germany wis assigned this work,

at

The oth r measures for coordinating barley rescarcr
weich were decided upon are as’ follows:

i. Genetic Marker Stocks - Dr. D.W. Robertson

Tt is provosed that Dr. Robertson maintvin tae
genetic seed stocks and serve as overall
coordinator for gen: tic linkage studies.

tTndividnals responsible for the cocrdination
are as follows:

Overall ececrdinator - Dr.D.. Robertson
Chromosome 1 coordinator - Dr. R.G.Shancs.- Dr. G.wit. Welker.

- Dr. R. Taxanashi
~ Dr. D.W. Robertson- Dr. Henry Shands

Dr. C.R. Burnham (?}- Dr. ‘rn? Hagberg (?)
“procedure for seed stocks:

seed samples of all new described wutents should
be sant to Dr. D.W.Robertson to meke them
available to other workers. include:

a. variety in which obtained
bd. description of mutant
c. origin of mutant - spontaneous or

induced (if induced, give agent)
d. any genetic data obtained.

Contd...p/10.
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Br, Rorertson and his committee on assigning f¢sne symbols
will then ascign the charseter a symbol.

In order to rrovise worldwids coordinetion for genetic studics,
cthor persons have bein assigned resvonsihility for individual
chromesomes. It is desirable thet individuals ecnducting genetic
studies inform ths cocrdinators of their rrojects.
Thos. intsrested in initieting 9 particular genetic study are
invted to ivauirs of the vario.s co-rdinators vhather their
profes74 rrcject is being carried o't by other investig3tors
as well as irform ths coordinators of the proros3d investi-
eaticn. Ceerdinators sheuld also be sent dati or informaticn
relative to their resrsctive ciromesomnes.

Tris is a ecneept where coordinators will act 35 42 eLearing
hou : ani data will be handled confidentially. Researe. worvers
will be referred te those doing work on th? particular rroject
rather than be ~iven the information by the crrrdinate:.
Properly osed, (i.e. workers sending infeormeticn to, and

requesting information from) this coordinator wrrangsment should
prevent duplicative erforts and nrovide mors coordinated
recearch.

ii) Translocation and tertiary trisomic stocks -
Dr. RT. Ramage.

It is proposed that Dr. Ramase maintain the
‘ranslocation and tertiary trisonic stocks an?
-jerve as coordinator for translocation studies.

*rocesurg:
224 semples cf all new translocaticns should

ent to Dr. Ramage with the following
fo r mati Ornsa

dd

originetor's desiynation [Inumver, ste}
eytologieal dats on breakpoints, if available
varicty om hybrid in which induced
methods of induction (mutagenic agent).
authority
chromosomes involved
linkwme data, if availtble, in the following
form: b c q

Ro
°

a

h To tal PLo+ S.E.
17 “SO + ?

After information and seed stocks have been receivel the
tranclocation stock will be assigned a letter lesigr ution.

Cross Type cf deta
T2-4 axor FQ 5

f+ &
7 33A]

oO

iii) Teisesic and Ansuploid Stocks - Dr.T. Tsuchiya

rh is prorosed that Dr. Tsuchiya maintain these
stocks and serve as coordinator for ansuploid
;tudies.

°

ontd p/1
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v)

d samples of all new aneuploids sheuld bs

t to Dr. Tsuchiy2 with the fcllowing information:

variety in weich obtained
cytology data if availeble
methets of induction
autnority
ch.remosome(*) involved.
linkage data, if avzlabdle, giving class
numburs.

inversion stocks ~ Dr. R. 4, Nilan.

T 4 provosed that Dr.Nilan maintan and serve
L is

as coadinator for inversicn studies.

|

Cr cedure:

Seed samples of all new inversion stocks should
he sent to Dr. Nilan with the following
informations

QV. Variety
bh. origin (induced or srontaneous)
e. authority
a. chromosomes involved.

Dissas: Resistance ttocks - Dr. J.G. Mossman

it is rroros24 tnat Dr. Moseman maintain *the

disease resistance stocks:

Proc

Scat samples of all resistance sources (excerpt
tecse with .%.D.4. "O.7.* Numbers) should be

sent to Dr. J.%. “Moseman along with the following
information:

a. disease concerned (Latin name).
b. name of variety.

i) natural resistance, or
ii) mutant

1) srontaneéous, or
2) induced

c. number and designations of cultures used
d. method and technique of testing miterial
@e. authority.

Contd....p/12.
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vil Barley literature - Dr. R.\. Nilan

It is rrorosed thot Dr. Nilan maintain the

eomprshensive summary of barley ce.
Dv. sitan should be sent rerrints of
mobiications dvalingewith barley. The current
seucary, "Cytology and Gen:tics of Barley,

~ 1962" is in press and will soon be

Leaded) 6fby ths Washirton Tt:te Uriversity

UIT. Te. XTth TNTIRVATIONNL CoNGRSS$$ OF GINSTICS,
THS HAGIS

Tig AIte International Con-ress of Genstics was

held at ths Hague from Geptember 2-19, 1953. Prof. s.,Hadorn
ef awitzeriand was the President of the Congres< and IT wos

ong of the Vice Presitents, this being the first time for
an ondien Seientist to hold this positi.n. ‘%t the onening
fuicijion the highest title of ths Netherlands was conferred
Upon PROD ads Sirks of the ‘miversity cf Groningen by the

Quean of th: Sotheorlands. The Conrrass was extremely well
orponis+ and thers were many interesting Symposia and

Sesstons. T srasented the follewing two papers at the
Cone

1. Induce
Qabet icons al tre "Q" locus “in

rotests te thy phyvlog: cP hoxarisid
Prison Sptcies.

2 Tretia vs f : os “
2 tonce

of mutations in D. melanogaster
fuc on Lrradi-ted medium,

Toacne noted 22 the Chairman of the Session dealing
witn Tlans Gen ties held on September 9, 1963. I hac many

discussicns with ae Leading Geneticists of the world and

tae Sonsvess nroved to be a stimulating K porience. 1 owas

Livicsd oy the Queen of the Netherlands os we ul as the
ambasctsdors of the United States and U.%.3.%. fer Dinner.
Tt was a great joy to see the am unt of interest which the

Governments «f Countries in Burore and 'mited Gtates take
in Vcientists.

IV. LSCTURES 47 THA AGRICULTURAL UNIV RSI TY,
WAGENINGEN.

i gave 9a series of four lectures at the igricultural
ity at “Yageningen. ‘These hod been widely publicised ard

Io encicss a copy of the Notice issued by the bniversity.

Contd....p/73.
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There was 2 very enlightened audience at all the mestinegs

an" wey
locture wer followed.by deteilcal discussions.

The etor onsnificus of th \riciltoral <niversity xr ressed

a keen d.sire to hove close relationsbirs with Tndian

Yerieoltiural Scientists. The Dutch save had extensive

expersience of tropical agric:ilture an? they rored that

the Indian smoassy at t&2 Hasus will tak. som: interest
in establis ing contacts with “Yazeningen.

“he jarticireation in tre se International Symrosi2
was of great value in learming the trends of thought and

experimentation currently unierway in foreign ccurtrizs.
The contacts established ha . helped in obtaining very
valuable genctic material. i enclose as an example 2 cory
of a letter rgecived from Dr. Williams of North Dakota.
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Copy

United States Tepit. of Agriculture
ierioultural hes, Service
TTOPp esearch DivisionS Ke

October 18,1963.

Ytated University ‘teaticn,
Fargo, North Dakota.

AIR MALL

Dr.M.3.Swaminethar,
Divn. of Sotany, I.i.hel.,
New Delhi-te.
Dear Dr. Swaninnthan,

You menticned at the “heet Genetics Symrosium in Lund
that ycu would like to have seed of stem rust resistant durums.
I have sent packsts of secd of 14 varieties to Dr.J.C.Craddock,
Beltsille, “Maryland, who will handle insrsction of the seed and
will forward the sezd to you by air. The varieties I have
sent listed as follows:

1) Wells 2) C.T. 7805
2) Laketa o) $7. 464
3) Yuma qo) 0.5.32°55
4) Rams 327 41) PLT. 94701
5) langdon 4°) P.I. 192168
5) Goliva Ball

14
C,T. 84155

TY 192179 14} Enapli emmer.

wer: develoysd at North Dak«ta,
soted from the Werld Tollection

of Whest. Thea varietics are resistant or partizlly msistant te
reees of outt prevalent in the durum sorwing area of North

Amerioa. Kaarlioemmor was th: main seurce of rmsistance for
Yells, Laketa, tengdon and Yuma. None of these 4 vaerivti3s
possess all of thu Sharli resistance >. 7.94701 was the
sgures of resistance for Pamaey. Golden 3ali an” C.1.3255

aaer aed
have ths sane mejor gene for resistance as Pp,1.94701.

464, F.1.192179,C.i. 8155 and C.i.
TROD

ere Similer in
nobie times and each heve at least 2 majier genss wich nrovide us

with 2 high degree of resistances. P.I. 1octes rrobably has a

resistance gene different from any of tocse rerresented in the

other 13 varietizs. I would be greatly interast:s inn
hearing

from you how thes: varicties nerform in your e5re cielly
with respect to resistance te stem rust.

five veriotil?¢s w

ing ores 7 re sel.
iirs

but Mal

th

Tt was 2. great pleasure for me to meet you and talk with
you at the meztings. I hope the seed will reach you in time for
planting.

Sincerely yours,
3q/- Norman D. “Williams,
Geneticist.

uUSStngqi



handbouwhogeschool Wageningen

DR. M.S.S5Y MINATHAN

head, Division cf 30tany, Indian \gricultural Research Institute, New Delhi, Indiz

Laboratorium

Zal

voor

"nai

yediation in food -resagivition

in september 1963 in de collsgezial van het

erfelijkhcidsleer, Gen. Soulkesweg 53, de volgende voordracht:-r

houden 3

t., 16.00 uur precies ;:da

O-mutsations and sub-specific differentintion in Triticum.

Dondsrdaz 12 sept., 16.00 uur preciés :

Mutetion breeding in som? polyploid crer planus.

13 sept., 16.90 uur precies:

reet otPocte cf radietions with refersn «= ‘cc the use of

an Sept.
a
a n Lis yt

interspecific crosses.

BEL (NGATHLLSNDIN ZIJN BARTSALTIK WSELKOM
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Report or the Visits to Sweden and
Netherlands during 1963

By

)
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Indian Agricultural Research Institute
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Tie SECOND INTERN ACTOR AL WHEAT GaN BTICS
SYMPOSIUM, LUND,

The recent progress in whent genetics was surveyed.
at the Second International “heat Genetics Symrosium held
at the Genetics Institute, University cf Lund, Sweden, from
August 19-24, 1963. There were 8 sessions in all dealing
with quality, plant breeding methods, disease resistance,
taxonomy and phylogeny, amphiploids, aneuploidy and cyto-
genetic structure as applied to wheat. The speakers in the
first seven séssions had all ben chosen by an International
Organizing Committee and there were no contributed papers in
these sessions. From the papers offered voluntarily by
different contributers ten were chosen for oral presentation
at the last session. There was a business meeting on August
24, 1963, to decide upen the venue and date for the next
International Wheat Genetics Symposium. It was decised to
hold the next Symposium in Australia just before the 12th
International Congress of Genstics which is scheduled to be
held in Japan in 1968. A new International Wheat Ressarch
Co-ordination Committee comprising Prof. J. Mac Key of
Sweden (Chairman), Dr. E.R. Sears (United States), Dr. D.R.
Knott (Canada), Dr. R. Riley (.K.), Dr. ALT. Pugsley
(Australia), Dr. T. Matsumura (Jaran) and Dr. M.S. Swaminathan
(India) was constituted to plan and organise the next
International Wheat Genetics Symposium.

There were 201 participants at the Tymposium drawn
from 45 countries. Dr. B.Sc. Jenkins of Canada asted as the
General Chairman of the Symposium. In

alae
tion +o the

Scientific discussions, ixeursions had been organised to see
the cereal breeving wo rie in rrozress at“Yeiballsholm Plant
evding Institute, Landskrona and the Swedish Seed \ssocia-

tion, Svalof. Orrportunities were provided to hold discussions
with the

res
are" workers at the Institute of tenetiecs, Lund,

cn problems in fundamental genetics. There was adequote time
both for formal and informal discussions and the Swedish
hosts headed by tne dynamic organising Secretary. Prof. d.
Mac Key, left nothing to be desired in the way of catering to
the intellectual needs as well as physical comforts of the
participants. I give bslow a summary of the important find-
ings reported at the Symposium.

br
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—_ ile4. Wheat Quelity:

In thie session there wert chres invited papers
dealing with recent research on the estimation of protein
guality in wheat in relation to baking and milling proper-—
ties. Dr. F.d.R. Hird of Australia dealt with frictional
chang?s breught so°ut by changing disulphide bonds. he
stressed the fac’. thet the introduction of the alcurone
layer in milling will harm tne dough. “2lectro-phoretic’
analysis of protein structure ha3 revealed thac many
Australian wheats differ in the presence or absence of
certain bands es well as in the intensity of the different
bands. Dr. 0. of Sweden also presented evidence on the
usefulness of electrophoretic analysis of protezns in rela-
tion to the determination of quality. This technique is of
great value in genetic analysis and there is evidence to
suggest that T. darum has duplications of certain bands
seen in aestivum varieties. Dr. E.4. Favret of Argentina
showed that chromosome 5D of wheat carries genes for gluten
strength. Tanus, the D genome seems to contribute towards
quality.

2. Plant Bresding Metheds in Wheat:

Dr. C.F. Konzak of U.3.4. outlined the results of
mutation breeding in wheat. He showed that through the use
of chemical mutagens a wide spectrum of mutaticns can he
obtained. In this way the chances of picking up a desirable
mutation ean be enhenced. He confirmed the findings made at
the Indian Agricultural Researcn inssitute that awned mutants
in an swiless wheat can vield 19-715 rer cons more than the
parent strain. fcr quality. both deleterious and
beneficial, can D@ obteaine4. Mutations conferring straw
stiffness are frequent ir So¢ nrogenies of varieties treated
with ethyl-methane-sulphenase. Dr. R.S. Scossiroli of italy
denlt with indused mosaticas in characters governed by many
genes. He pointed ous that while mean values for a quantitative
trait ore usually adversely affected in irradiitved populations,
the variance is uuch higher. Scope hence exists for selection
of some superior vsenmtyres. The genetic component of variance
is much higher in the irradiated population. Also,the environ-
mental variance is increased. thereby indicating that the
interaction with the environment is greater.

Dr. S. Borojevic of Yugoslavia dealt with the
estimation of combining ability in wheet crosses.

Contd....p/3.
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Ye observed transgressive segregations for heirht and
e3rliness in crosses involving varieties drawn ‘trom
different geographic regions. Under the conditions in
wnich wheat grows in Yugoslavia earliness could be used
as an indsx of yield and h:ading date was found to be a
good index of earliness. He, however, stressed that it is
difficult to assess combining ability from any one criterion.
Dr. ¢.W. Schmidt outlined the exrerience of American workers
in the field of hybrid wheat > roduction. Derivatives of
fT. timophezvi rrovited both male sterility and fertility
restorer factors. The inheritances of fertility restorers is
very comylex. The extent of heterosis has been found to
be abctut 12 per cent. There 7re severalproblems relating to
seed production and quality which have to be overcom: before
hybrid wheat can become a practical proposition.

3. Disease Resistance in “heats

Tn this session Dr. R.C.F. Macer of U.K. dealt with
the genetic3zl analysis of resistance to stripe rust (Puccinia
striliformisz ) in wheat. Resistance is generally dominant
and only /gene is involved in most cases with reference to one
physiologic race. The heterozygotes usually show an inter-
mediate pustule tyré. Monosomic analysis of a cross between
Chinese Sprixg and Red Bobs for race 2B revealed that chromo-
some 2\ carried gene Yr, in the long arm. The genetic consti-
tution of different varieties with regard to resistance to
strire rust is given in Table 1.

Table 1.

Genotyne of different varieties for stripe
rust resistance

Physiclogic race
Variet i Ou 5 8 BB 27/53

Chinese 166 Yr, Yr, Yr, Yr, ~

Heine VII Yr5 Yr5 Yr - Yr,
Minister Yrz - - - -
T. spelts Yr, Yr, Yre Yrs YPs
Peko ,

Yr¢
- - Yr¢

-
Thatcher Yr Yrq

Contd...p/4.
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Dr. Rou. Anderson of Canada dcali wit? the
inheritances of resistance to leaf rust in wheat varieties.
Thatcher has one major gene for resistance to race 5 but
its effects are modified by cther genes. Seedling suscept-ability is come tim-:s followed by post-sesdling résistance;
hence tho stage of development is importent in geneticstudies. 3everal workers have rerorted comrlensntary genesfor resistance but on further analysis such resistance
has proved bs be duz to the tvo varieties used in the cross
possessing resistance to tyo sarariate races, Thus, when
a mixture of races isused, the teo varieties will be individ-
ually suscirtitle but will prove te be resistant in a hybrid
combination. Dr. D.R. “nott of Canad described the work on
stem rust resis tance

2 in wieat. Several different scurces
of resistance sones have been i ntified in Triticum and
Avroryron. Uy a remarkable riees of chromosome engine :ving
Dr. Knott succeeded in transferring the Sr, gene for stem
rust resistance located on eons 2D ot T. aestivum
to T. durum. Chromosome 2D was isolsted by back crossing the
rentaploiad hybrids to T. durum and the transfer or tne ST.
gene was accomplished throat) a neutron induced translocation.
Thus, not only “ss a new form of resistance become avallaole
in tetraplois wheat bit it nus also become feasible to study
the efrect of gene dosage on resistance by crossing ausum + ‘itn
aestivum. In serological studies, none cfthe tests reverl “d

thepresence of an antigen specific to the genotype. Hence
Flor's views ecula not bz confirmed in wheat. Dr. W.Q.Loezerins
Azalt with the volaticnshin betwen the host an? the rathogen
in wasat. In general, sinilavy patterns oF majov~ gene effects
are visible with reference to resistance to all fungal pathe-.
gens. Dr. Lorzering rroposed the use of tne term "aevricorpus"
to indicate the infected organism. The host-pathogen-environ-
ment reaction conditions the aggricorous. This concert will be
very valuable in exrlainicg the differences in th genetic
results obtained ty different investigators an’ rhenomena
ag reversal of dominance. Dr. Lessering exy ressed disappointment
that the resistence transferred from allicd a@cusra hrs vroved

cs be unsteble. Dr. A.J]. Puesley dealt witn mildew resistance
inoomest. Abort 39 physiologic races have be2zn isolated in
the miiésw orrtanism and six ditferent genes hove been identi-
fied in 17 varistios. Tne six s3r%s and the names of the
varietics in weich they vere first identified »re given in
Table 2,

rable 2s

Genes for milvew resistance

Gene symbol. Variety in which first identified

ML, Thew

Mio Sonora

“1 Ulka

“Le Chul

41 Asosan

My Birdproor
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Dr. S.R, Icbest2 of th: Iited States outlined
the genetics of r:sistance to viruses in wheat. In the
United States the "Take-all" disease has ap eared in an
epidemic form during the last few years. The mcesaic virus
is also imrortant. Derivatives from crosses between
jgroryron and Triticum species 2re promising from the point
of view of bresdingfor resistence. Only one pair of chromo-
somes in \gropyron evntrels the local lesion reaction to
mosaic virus. Hence, the inter-generic transfer of resistance
can bz brought ab0ut without much associated adverse effects.

4, ‘hect taxonomyand rhylogeny:
In this sessicn there were papers by Drs. Zohary

of Israel, Y. Cauderon of France, £.B. Wagenaar of Canada
and J. Mac Key of Sweden. Dr. Zohary noint:d out thet there
must be one pivotal genome common to all tetrarloid Triticums
and one genome which may get modified. Many ofthe so-called
species did not show clear morehologival discontinuity ana
hence they should be referred to as "species clusters". The
possibility of introgression from alliea genera may explain
the occurrence of several "super gen-:s" in wheat. Miss.
Cauderon provided data to show that the chromosomes of
Agropyron and Triticum species do not pair with each other,
while Dr. Wagenaar showed thot chromosomal differences exist
within the Triticum timophe2vi complsx. Dr. Mac Key, who had
earlier mgreed al? the Hy oxarlo.d spscies of Triticum as
sub-specizs of Triticum azstivum L., new rroposed that a
Similar merger as shcewr in Table 3 should be adopted with
regard to the tetraploids:

Table 3.

Mac Key's scheme of taxonomic classi-
fication of speies in Triticum

Somatic
Chromosome Species. Sub-species.
Numb.r.

14 T. monococcun Monococe.m
-, Aegilopoides

- turgidum Dicoccum
Carthlicum
Folonicum
Turgidum

timopheevi. Timophe2vi
Araraticum

2e 13

28

42 Ir
a aestivum Vulgare

Sphaerococcun
Compactum
Speita
Macha
Vavilovi
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5. Amphirleids and addition to wheat
of characters from releted genera:

Prof. «i. Muntzing of Sweden. presented the data
obtainsd by Prof. Pissrav of the U.S.9.R. and hims-1lf? in
breeding studics witn rye-wheat hybrids. Trof. Pissrav
finds tnat the “igh rrotein centent of rye-wheats can be
transferred 1!9 seft wheats through hybridisation. ince the
D genoms of whust introduces susceptibility to many diseases,
he is attumpting to replace the D genome with the rye-genome.Prof. Munts ire roints ad out that in Sweden very good rys-wheat
strains have

wl evolved by using self- fertile strains of
rys. Some ofthe features of ryé-wheat in relation to wheat
are given in Table 4,

Table 4.

Characteristics of Rye-wheat strains
produced in Sweden.

Che WheatCharacter - Rye-wheat parent

1000 Kernel weight 58 to 60 gms. 46-50 gms.
Kernel quality
(grading valves) 9.85 10

Yield (% of wheat) 90 to 98 100
Crude vrotzin centent
(relative vaiue) 120.65 100

The te.dency for pre-germination in rye-whe3t is not
désiracls from the point of view of bakin quality and hence
attemets being made to eliminate this character. Ryg-whesat
shews vory gecd winter hardiness. Dr. B.C. Jenkins of Canada
seeribet ths various substitutions and additicns of rye-

chromosores breught about in wheat. Similarly, Dr. A.Wienhues
of Germany described the substitutions of \groryron nairs for
whent pairs. The question whether an alien cculd bs expected
to replace orly a homovologous wheat pair with which it has hac
a2 comnaon evolutionary origin, is still open since the evidence at
present available is insufficient to clarify this issue.
Pro*. H. Kinara of Jaran described the producticn of male sterile
forms «f wheat by transferring wheat nuclens inte the cytoplasm
of various other species. In certain combinaticns, such as
timovhsevi cytoplasm plus durum nucleus, haploids occur frequent-
ly. Thus, the interaction between the cytoplasm and the nucleus
can bé used as another method for the rroductionof haploids.

: 6
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Tress wer: four rapers in this session, Owing
is a difficultto its hexerloid censtitution, T.agstivun

material for ennventiconal linkage analysis but Dr. :.R.
Sears of the ‘nited Ytates demonstrated how this could
be accomplished by using telocentric chromosomes.
The linkage distance between single major fenes and the
centromere can bs estimated with precision by this
method. In this way he has already gathered data on some
of the genes located in chromosomes 3B and 6B. The gene
for leaf rust resistance introduced from ‘egilops
umbellulata has been fcund to be located in a distal
scement of chromosom: 6B. The usefulness of aneuploid
analysis in varieties of bread wheat was demonstrated by
Dr. R.I. Larson of Canada with regard to soild stem
characters andby Dr. J. Kuspira of Canada with reference
to quantitative characters like yield. Aneuploid analysis
has been divficul in tetraploid whe rts because aneuploids
Jo not survive so readily in then. Yowever, Dr. Noronha
Wagner of FPertugal working with T. durum was able to
obtein nullisomic-tetrasomic combinations for some
chremosom-s. From theses strdigs it is clear that there
is considerable sene homology between the \ and ° genomes.
From a lantern siide shown by Dr. Wagner, I pointed out
that the ear of anlli 7TS-tetra 7A has sphearocoscoid
charneters and slume discolouration. This suggests that
the sphearocezecid charact r could well arise through
duplicatiom ¢f a generresent in chromosome 7\ together with
the absence cf a gene in chromosome 78.

7. Cytogen: tic structure of Wheat:

Dr. R. Riley of J.K. provided da.a in confirm-
ation of the aypethesis that homoeologous meiotic rairing
and recombiration occur when the effect of the nulti-
valent suntyressor gene in chromosome 55 is removed. The
pairing taking place in the absence of th: gene in chromo-
some 5B is larzely betveen the homoeologous chromosomes in
the differsnt genomes. Dr. Riley postulsted that the multi-
velent sene should have evolved as 2 mutation
after ths tetraploid wheats arose. He also suggested that
Aegzilors mutica is as likely as \egilors speltoides to have
beer the B genome donor. The fact that the remeval of 58
promotes allesyndetic pairing can be exrloited in wheat
Breeding. Another interesting point made by Dr. Rily
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is that a .igh Trequency of polyhanloids ocenr in the
proginizs ef rlants monosomic for chromesome 11.
Okamoto of dapan rrovided exreriment?l evidencs to sugzest
teat mutations affecting rairirgs can occur in wheat.
Dr. 3.9.7. termsen of the ‘etherlands showed that
Triticum mecha carries on di‘ferent chromeseomes one
fens for necrosis and another zone for chlorosis.

“Ny paper entitied "futational analysis in
the nexaploid «heat complex" was also included in
session. I sveowed how the free threshing gene 2 evolved
threugha series of tandem repeats startingwith the
initial © pressnt in einkorn wheat. In einkorn, Q
ens ires orgarised flower morphogenesis . In the presence
of 2 several lu'hal and semi-lethal factors can be
resent in c:ltivated wheats. I suggested that the

existence cf such "harmful genes" may not be due to
"genetic inertia" facilitated by polyploidy but may
have some hearing on fitness and vigour. The vaper dealt
with the rrebable evolutionary history cf the Q, © ana
3S loci in wheat.

8. Contribured Papers:
A series of rapers were presented by Russian

workers irdiciting how Spring wheat can be converted
inte winter wheet threugh adaptation. Vernalization at
2=-3°O has bein found to ba affective in increasing
protein content. Two rapers of interest in this session
were ong dseling with adaptation of varieties by Dr.
K.W. @inlay of Australia and another by Dr. R.M. Caldwell
of ¢ ‘A, on tu. genetiosof resistance to Hessian “ly
(Phytorhaga distruetor). Three gen¢s have been found for
resistance to Hessian fly and four races (A,B,C and D)
have so fer been isolated in the flies. Thus, the cld
view that physiclosic srocialisaticn may notjoccur in

Linsects seems te tw incorrect.

The procced'ngs of the Second. International
Wheat Genetics Symposium will be published as 2 surplement
to "Hereditas". When published, tris will be a comnilstion
of great valuc to the geneticists and breeders working

Contd p/9.
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high standard. Vvhere was also a visit to a fow Breveries. I
was ask:d to serve: on Committees constitute? to discuss th:
possibilities cof International Co-operation in the field of
Barley Reszarch. My suggestion that a composite bulk of all
the tetrarici? barley varicties produced in different
countiies/so that a maximum genotypic diversity can be

generated for tertility characters was welcomed. Dr. H.Gaul
of Germany wes assigned this work.

«oh

The oth-r measures for coordinating barley research
wiickh were decided upon are as follows:

i. Genetic Marker Stocks - Dr. D.W. Robertson

It is proposed that Dr.
genetic seed stocks and
coordinator for gens tic

Robertson maintiin the
serve as overall
linkage studies.

Tndividuals responsible
are as follows:

for the coordination

Overall cocrd@inator — Dr.D."/. Robertson
Chromesome 1 coordinator Dr. R.G.Shands.

c - Dr. Gow.R. Walker.
3 - Dr. R. Takahashi
4 - Dr. Dv. Robertson
5 ~ Dr. Henry Shands
6 - Dr. C.2. Buraham (?)
7 Dr. ‘rns Hagoer@& (?)

Procedure for seed stocks:
seed samples of all new described mutants shoud
be sent to Dr. D.W.Robertson to meke them
available to other workers. Include:

a. variety in which obtained
-b. descrintion of mutant
c. origin of mutant - spontaneous or

induced (if induced, give agent)
d. any genetic daua obtained.

Sontd...p/10.
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Tr. nehertson and his committee on assigning fene synbols
will then as:ign the character a symbol.

In ordsr to rrovitds worldwid2 cocrdineation for genetic studies,
ethur persons have bein asrizned resronsihbility for individual
chre.nesomes. It is desirable that individuals c nducting genetic
studies inform th: coordinators of their rrojects.
Thos. interested in initiating a particnlar genetic study ars

irvtee ta inquirs of the vario.s cocrdinators wheather their
5TrOMNes2d project is basing carrie) ont by cther investigators

as well as inform the coardiasters of the proros?d investi-
mation. Coordinators shold also be sent data cr information
relative ic their resreetive chromesones.

This 18 a@ efneept where cocrdinaters will act is 2 clearing
hoz 2 and data will be handled confidentially. Ressare4 worvers

will be referred to those doing work on th; particular rroject
rather thar bo given the irfomsation by the eccrdinztor.
Prorerly usad, (i.e. workers sending infcrmaticn to, and

recuesting information from) this coordinator arrangement should

prevent duplicttive efforts and rrevide mor? coordinated
research.

ii) Translocation sand tertiary trisomic stocks -
Yer. RT. Ramage.

"t ig rropesed that Dr. Ramage maintain the
translocation and tertiory trisomic stocks an‘’

as ccordinator for translocation studics.

© -ocedurs3

3,20 semples cf all new translocaticns should
vo? sent to Dr, Ramage with the Tollcwiag
-information:

1. originetor's designation [number, etc)
- cytclogical data on breakpoints, if available
» variety or hybrid in which induced
. methods of induction (mutagenic agent).
. autnerity
. chromosomes involved
. finkese data, if avail‘‘le, in the following

form: a b ° d

fg h Total FP. + GE,cf
33 47 34 417T2--4 axor Fo

~

\fter information and seed stocks have been received the
trensloeation stock will be assigned a letter lesimintien.

iii) Trisogic and Aneuploid Stocks - Dr. 7. Tsuchiya

tnat Dr. Tsuchiya maintain these
@ as coordinator for anzuploid

OT
OCKS and serve

Sontd.....p/1t.



Precesdur

Seed samples of all new aneurloids sheuld be

sent te Or. Tsuchiy? with the following informition:

Ae
b.
Cc.
a

iv)

voriaty in weich ostained
cytology data if available
methods of inducticn
authority
ckhromosome(s) involved.
linkare data, if available, giving class
numbars.

loversion stocks - Dr. Rot Nilan.

Tt is prorosed that Dr.Niian maintain and serve
as coordinator for invérsicn studies.

Proce dure?

esd samples of all new inversion stocks shouldn
be sont to Dr. Nilan with th? tcllowing
information:

a. variety
b. origin (induced cr spontangcus)
Ge. authority
a, ekromosemes involved.

JDisease Resistance Itocks - Pr. J.G. Moseman

It is vrorosed that Dr. Meseman maintain the
3isease resistance stocks:

Proezdure?t
4Suet. samples of all resistance sources (except

teose with .%.D. a. "o.1.* Numbers) should be

sent to Dr. J.%. Moseman along with the following
infomation:
a. disease concern:d (Latin nan).
b. nam of variety.

i) natural resistance, or
ii) mutant

1) srontaneous, or
2) induced

co. number and designations of cultures used
d. method and technique of testing material
@, authority.

Contd....p/12.
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vi} Berley literature ~ Dr. R.\. Nilan

Tt is proresed that Dr. Nilan maintain the

comprehensive srnvary of barley literature.
Dr. Nilan should be sant reprints or all
publications dvalingwith barley. The current
suncaucy, “Cytologyand Gen:tiecs of Parley,
1oo* ~ 1962" is in press and will soon be

rublicaed by the Washirmton Ttete University

Tht, Tee Zith INT IRNATIONVL CoNCRSS OF GUN GITISS,

The ALth International Convress of Genstics ws

hele at tm rlague from September 2-19, 1964. Prof. «a,Hadern

of “witzerland was the President of the Congress and T wes

ons of tes Vice Presidents, this being the first time for
an indian Gcientist to held this position. ‘it the opening
-unetion the highest title of the Nethsrlands was conferred

upon Prot M.g. Sirks of the "University cf Groningen by the

Queen of th Yetherlands. The Congress was extremely well

orgemmisec anv there vere many interesting Symposia and

Aessions. i presented the following two pavers 2t the

Comeress §
1. induces? 4Autaticns at the "Q" locus in

relation to the phylogeny of hexarloid
arisicum svecics.

2. Incitvcnes of mit~tions in D. melanogastor
fed en irradisted medium,

ed as the Chairman of the Session déeaiing
s held on September 9, 1963. I had many

4 hea Vsading Geneticists of the world ane

; (Yosss rreved to be a stimulating cxperience. I was

invived ov th: G@usen of the Netherlands as well as the |

mbaccalors af thse United States and U.%.9.R. tor Dinner.
It was 2 greet joy to sce ths amount of interest which th

Govermrsnts of Countries in Eurere and JInited States take
5

als
“arth “Lan LLC.
disc
th 4 ar,

in

IV. LECTURES AT THI AGRIC ILTURAT UTIVGURSITY,
WAGENINGEN,

I save a series of four lectures at ths igricultural
Jniversity at “ageningen. These had been widely publicised and

I enclose a copy of the Notice issued by ths University.
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Theres was a very enlishtensd audient3? at al. the mestings
an] avery Jecturge wes folloyved.by deteail:i discussions.
The szeter dagnificus of th \ricultera’ University expressed
a keon desire to have ciose relatieonsbirs with Tndian

leric-ltural Selsuticts, The D-ter ‘ave sad extensive
experslence of tropical agviectiure anc they honed that
the iudisarn aumbassy at th: Magus will tak. som: interest
in establisving erntaets with Jasoningen.

The particirstion in these International Symrosia
was of preat valut in learning the trends cf thought an

experimentation currently underway in foreign countri#s.
The contacts ¢etablishsd ha. helped in obtaining very
valuaole genetic material. 1 enclose as an sxample a cory
of a letter received from Dr. Williams of North Dakota.

ACKNO "TitDGMisN TSer

T srage™ Tots
f? reands tee Tetoyvnaqticral

an” Rarley Genetics Symposia 2s International
‘2 a3 th Ptiagag ef the

Morte Utorret Vr tyorsity, “eteningen, fo: invitosg mote deliver

these ae mesting all my exrenses. “vy sincere thanks

“rs 2180 dns te the Covernm¢n. of India and to Dr. 38.P. Pal,
Mirsetor. fidian Wsricultiral Fessarch Institute for permitting

to eceert these invitations an? experience a great
ren

nte tr

to
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Copy

United Status Oeptt. of lericulture
vericultural Res. Service
Srops Research Division

October 18,1963.

Stated University Itaticn,
Fargo, North Dakota.

AIR M AIL

Dr.M. 3. Swaminathan,
Divn. of Soteny, I.i.nel.,
New Delhi-1e.
Dear Dr. Sweminathan,

You menticned at the Wheat Genetics Symposium in Lund
that you would like to have seed of stem rust resistant durums.
T hav: sent packets of sezd of 14 varieties to Dr.J.C.Craddock,
Beltsille, Maryland, who will handles insrzetion of the seed and

will forward the seed to yeu by air. The varisties T have
sent are listed as follows:

I. 7805
464

>. 1.3255
PLT. 94701
P.T. 192168
G.I. 8755
-hapli emmer.

C.
ST

Langdon
Golden Ball
Pld. 19°79 mh

a firet iove verivtiss ver: develored at Nortn Dakiutas
but te: remainins cnes selected from the “orld Sollection
of Wheat. Ghese varietics are resistent or partially resistant t9
the reces of ust rrevalent in the durum gorwins area of North
Amerion. Khapli emm-r was the main seurce of résistance for
Yells, Laketr. Teangdon and Yuma, None of shoises 4 varieti¢s
possess all of the *hanli resistances sener.?.T. 14701 was the
siures of resistances for Ramsey. Golden 3411 an’ G.1.3255
probeoly have the same major gens for renistoene: as P.1.94701.
S$T.464, F.1.192179,C.7. 8155 and 0.1. 7805 are similar in
resistance and each heve at least 2 majer genes wich provide us

with a bigh degree of resistances. P.I. | 2168 probably has a

resistance gene different from any of the prasented in the

other 13 varieties. I vould be greatiy in e1 in hearing
from you how these varisties nerform in y ga, esrecially
with respect to resistance to stern rust.

Tt wes a great plaasure for me to mest you and talk with
you at the me:tings. I hope the seed will reach you in time for
planting.

Sincerely yours,
$4/- Norman D.illians,
Geneticist.

MSSinji

Wells
2 aak

Yum 10)
Ramso

Le



Landbouvhogeschoo

DR. M.S.5WM
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yoor aerfelijkheidsleer, Gen. Foulk
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THE GSCOND INTERNATIONAL, WHEAT GSNETICS
SYMPOSIUM, LUND.

e 06

The recent progress ir wheat genetics was surveyed
at the Second International Wheat Genetics Symrosiun held
at the Genetics Institute, University cf Gund, Sweden, from
August 19-24, 1963. There were 8 sessions in all dealing
with quality, plant breeding methods, disease resistance,
taxonomy and phylogeny, amrhiploids, aneuploidy and cyto-
genetic strueture as applied to wheat. The speakers in the
first s¢ven sessions had all been chosen by an International
Orsanizing Committee and there were no contributed papers in
these sessions. From the papers offered voluntarily by
different contributers ten were chosen for oral presentation
at the last session. There was a business meeting on August
24, 1963, to decide upon the venue and date for the next
International Wheat Genetics Symrosium. It was decicszd to
hold the next Symposium in Australia just before the 12th
International Congress of Geneties which is scheduled to be
held in Japan in 1968. A new International Wheat Ressarch
Co-ordination Committee comprising Prof. J. Mac Key of
Sweden (Chairman), Dr. E.R. Sears (United States), Dr. D.R.
Knott (Canada), Dr. R. Riley (.K.), Dr. ALT. Pugsley
(Australial, Dr. T. Matsumura (Japan) and Dr. M.S. Swaminathan
(India) was constituted to plan and organise the next
International Wheat Genetics Symposium.

There vere 201 participants at the Symposium drawn
from 45 countries. Dr. B.C. Jenkins of Canada asted as the
General Chairman of the Symposium. In addition to the
Scientific discussions, excursions had been organised to see
the cereal breeding work in rrogress at Yeibullsholm Plant
Breeding Institutes, Landskrona and the Swedish Seed ‘ssocia-
tion, Svalof. Opportunities were provided to hcld discussions
with the res-:arch workers at the Institute of Genetics, Lund,
on problems in fundamental genetics. There was adequate time
both for formal and informal discussions and the Swedish
hosts headed by the dynamic organising Secretary. Frof. J.
Mac Key, left nothing to be desired in the way of catering to
the intsllectual needs as well as physical comforts of the
participants. I give below a summary of the important find-
ings reported at the Symposium.
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1. Wheat Quality:

In this session there wert three invited papers
@saling with recent research on theestimation of protein
quality in wrsat in relation to baking and milling proper-
ties. Dr. V.cd.R. Hird of Australia dealt with frictional
changes breught as.ut by changing disulphide bonds. He
stressed the tact that the introduction of the aleurone
layer in milling will harm the dough. “lLectro-phoretic
analysis of rrotein structure has revealed that many
Australian wheats differ in the presence or absence of
certain bands as well as in the intensity of the different

-bands. Dr. 0. Halt of Sweden also presented evidence on the
usefulness of electrophoretic analysis of proteins in rela-
tion to the determination of quality. This technique is of
great value in genetic analysis and there is evidence to
suggest that T. durum has duplications of certain bands
een in aestivum varieties. Dr. B.A. Favret of Argentina

showed that chromosome 5D of wheat carries genes for gluten
strength. Thus, the D genone seems to ccntribute towards
quality.

2. Plant jreeding Methods in Wheat:

.F. Konzak 22 (3.4. outlined the results of
in: in: heat. Ne showed that through the use

of chemical mite gens a wide spectrum of mutaticns can be
obtained. In this way vig chances of picking up a dssirable
mutation can be <nhenced. 4e cerfirmed the findings made at
the indian Agcviccltural Research Institute that awnec mutants
in an qn age can vield 10-15 per cant more than the
parent strnvin. i otecions fer quality, botn deleterious and
bere ficia., cw <2 obtained. Mutations conferring straw
stiffness ire fvacumnt ir the prorenies of varieties treated
with sihyl-methaie-sulphonate. Dr. Roa. Scossiroli of Italy

Dr.
mutation oree

dealt with iriusedad mitations in characterc governed by many
genes. “a nol tod out that while.mean velues for a quantitative
trais ore ususlly adversely affected in irradiated populations,
the variancs is much highsr. Scope hence exists for selection
of some superior gemtypes. The genetic comporeit of variance
is mich higher in the irradioted ropulation. Also,the environ-
mental variance is increased thereby indicatire that the
interactionwith the environment is greaver.

Dr. S. Borojevic of Yugoslavia dealt with the
estimation of combining ability in wheat crosses.
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He observed transgressive sesregations for heisht and
e3rliness in crosses involving varieties drawn from
different geograrhic regions. Under the conditions in
which wheat grows in Yugoslavia earliness could he use
as an index of yield and heading date was found to b: a
good index of ¢arliness. He, however, stressed that it is
difficult to 2sc¢%s combining ability from any one criterion.
Dr. J.W, Schmidt outlined the exrerience of \merican workers
in the ficid of hybrid wheat * roduction. Derivatives of
T. timophzivi rrovided both male sterility and fertility
restorer factors. The inheritance of fertility restorers is
very comylex. The extent of heterosis hrs been found to
be abcut 12 per cent. There are severalpreblems relating to
seed production and quality which have to be overcome before
hybrid wheat can become a practical proposition.

3. Disease Resistance in Wheat:Co

In this session Dr. R.C.¥. Macer of U.K. dealt with
the genetical analysis of resistance to stripe rust (Puccinia
striliformisz ) in wheat. Resistance is generally dominant
and only (gene is invelved in most casés with reference to one
physiologic race. The heterozygotes usually show an inter-
mediate pustule tyre. Monosomic analysis of a cross between
Chinese Spring and Red Bobs for race 2B revealed that chromo-
some 2\ carried gene Yr, in the long arm. The genetic consti-
tution of different varieties with regard to resistance to
strire rust is given in Table 1.

4

Pale

Genotvre of different varieties for stripe
rust resistance

t Physiclogic race
Variety f

i 2B 5 8 4aB 27/53

Chinese 166 ; Yr, Yr, Yr, Yr, -

Heine VII Yry Yr5 Yry
- Yr,

Minister Yr - - - ~

T. spelt: Yr, Yrs Yrs Yrs YT,
Peko Yr¢

- - ir¢ -
Thatcher Yrq Yrq
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Dr. RG, _An“erson of Canada dealt with the
inheritance of resistance to leaf rust in wheat varieties.
Thatcher has one nator gene fov resistance to race 5 but
its effects are modified by other ences. Seedling suscent-ability is come times followed by post-secdling resistance;
hence tos stage of development is important in geneticstudiés. Several worxer3s have reported complementary genesfor resistancs hit ¢n further analysis such resistance
has proved to be dus to the two varieties used in the cross
possessing, resistance to two separate races. Thus, when
a mixture of races isusad, the two varieties will be individ-
ually suscepuible but will prove to be resistant in a hybrid
combinaticn. Dr. DLR. Knott of Canada described the work on
stem rust resistance in whert. Several different sources
of resistance genes have been id-ntified in Triticum and

©

Avroryron. By «= remarkable niece of chromosome engine:ring
Pr. Knott succveded in transferring the Sr, gens for stem
rust resistance located on chromesome 2D of T. restivun
to. T. durum. Chromosome 2D was isolted by back crossing the
pentaploiad hybrids to T. durum and the transfer of the Sr;
gene was accomplished througha neutron induced translocation.
Thus, not only has a new form of resistance become available
in tetrarloid wheat but it has also become feasible to study
the sffect of gene dosage on resistance by crossing durum with
Res

tivun.
In serological studiss, none cfthe tests revealed

the presence of an antigen snecivic to the Beno type.
|
Wence

Florts views ceuld not be confirm:d in wheat. Dr. W.9.Loegering
dealt wita th:

Ret aede shin batyveon the host ani the.“pa thoes:
in wheat. Tn weneral, similac patterns of major gene effects
are visible wit scar to reusitstaince to all fungal patho-
gens. Dr. tosze r ssud the vse of the term “aezricorpus"
te ind cate he es organism, The host-pathogen-environ-
ment ~-acctien canditions oc: «eszricornus. This concept will be
very v2

binbls
in exrleainiag tus diiferences in th: genetic

reguite cotains: different investigrtors am rhenomena such

n

jnanec:. Dr. Leesering expressed disarpointment
teansferrved fren allied gcnere has proved
AS. Pustsley dealt wlth mildew resistance
physiologic races hav? been isolated in
end six diferent genes have veen identi-

AS boy rsal on
teat tre
te bé aunstabl:.
in me.“te. Ar
the milées ore

fied in tf vari ‘3. Ths six genes and the names of the
varic ties in wh they were first identified sre given in
Table 2.

Table 2.
Genes for mildew resistance

Gene symbol. Variety in which first identified

Ml, Thew

Mls Sonora

‘1 Ulka

“1,a Asosana

My Birdprooft
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Dr. 3.f, Sebesta of the United States outlined
the genetics of resistance to viruses in wheat. In the
United States the "Take-all" disease has ap eared in an
epidemic form during the last few years. The mcesaic virus
is also imvortant. Derivatives from crosses between
\gropyron and Triticum srecies are promising frem the point
of view of bresding for resistence. Only one prir of chromo-
somes in Agropyron eentrols the local lesion reaction to
mosaic virus. Hence, the inter-generic transfer of resistence
can bs brought about without much associated adverse effects.
4, whect taxcnomy and rhylogeny:

In tnis sessicr there were papers by Drs. Zohary
of Israel, ¥. Caudsron of France, 4.3. Wagenaar of Canada
and J. Mac Key cf Sweden. Dr. Zohery rnointed out that there
must be one pivotal genome common to all tetraploid Triticums
and one genome which may get modified. Many ofthe so-called
species did nct show cleetr morphological discontinuity and
henes they sheuld be referred to as "species clusters". The
possibility of introgression from allica genera may -xplain
the occurrence of several "super gen:s" in wheat. Miss.
Cauderon provided data to show that the chromosomes of
Agropyron and Triticum species do not pair with each other,
while Dr, Wagenaar showed that chromosomal differences exist
within the Triticum timophe:vi complex. Dr. Mac Key, who had
earlier merged all the h-xarloid species of Triticum as
sub-specivs of Triticum aestivum L., now rropo:ed that a
similar merrer as shewr in Table 3 should be acopted with
regard to the tetrarloids:

Table 3.

“ae Key's scheme of taxonomic classi-
fication of spei¢s in Triticum

Somatic
Chromosome Species. Sub-speci¢s.
Number.

14 IH - monococcum Monococcum
Aggilopoides

en T. turgidum Dicoccun
Carthlicum
Polonicun
Turgidum

28 T. timophesvi. Timopheevi
Araraticum

42 aestivum Vulgare
Sphaerocccecum
Compe tur
Speita
Macha
Vavilovi
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5. imphirloiss and addition to wheat
of cnorscters from relcted genera:

Prov. A. Muntzing of Sweden presented the data
obtainsd by Trof. Pissrav cf the U.9.9.R. and himself in
breeding studies with rye-wheat hybrids. Prof. Pissrav
finds that the high rrotein ecntent of rye-whéeats can be
transferre? to soft wheats through hybridisation. Since the
D genome of wheat

introduces susceptibility to many diseases,
he is attempting to replace the D genome with the rye-genome.
Prof, Muntzing pointed cut“tha>t in Sweden very good rye-wheat
strains have been evolved by using self- fertile strains of
rye. Some ofthe features of rye-wheat in relation to wheat
are given in Table 4.

Table 4.

Characteristics of Rye-wheat strains
produced in Sweden.

: . , WheatCharacter Rye-whe at parent

1000 Kernel weight 58 to 60 gms. 46-50 gms.
Kernel auality
(grading vale} 9.86 10

Yield (% of whe so aN to 98 100

Crudas vrotein content ,

(relative value) 120.6 100

Tic tendency for pre-germination in rys-whexat is not
desirabls from the point of view of bakinz quatity and hence
attemrets are being made to eliminate this character. Rye-wheat
shows very #oca winter hardingss. Dr. B.C. Jenkins of Canada
deseribed the. varicus substitut? ons and additiens of rye-
chromosones brought about in wheat. Timiliarly, Dr. i.Wienhues
of Germany described the substituticns of Agropyron nairs for
wheat pairs. The question whethir an alien nair could be expected
to replace only a homoeologous wheat pair with which it has hae
a common

svolulicnary origin,
is open since the evidence at

present e#vailable is insufficient to clarify this issue.
7. H. Kihara of Japan described the producticn of mals steri

forms «2 wheet by transferring wheat nucleus inte ths Sytoplasm
of various other srecies. In cert2zin combinations, such as

timophsavil cytoplasm plus durum nucleus, haploidsoccur frequent
ly. Thus, the interaction be tween the cytoplasm and she necileis
can be used as another method for the produc tionet haploids.

Contd....p/7.
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6. Ancup] c

There were four papers in this session. Owing
to its hexearloid constitution, T.easstivum is 49 difficult
material for conventicnal linkag? analysis but Dr. °.R.
Sears of th: ‘inited Vates demonstrated how this cold
be accomplished by using telocentric chromosomes.
The linkige distance between singl* major genes and the
centromere can bz estimated with -recision by this
method. In tuis way he has already gathered data on some
of the penes located in chromosomes 35 and 6B. The gene
for leaf rust resistance introduced from isgilops
umbe

[Lalata has been fcund to be Located in a distal
seament of chromosome 6B. The usefulness of aneuploid
analysis in varieties of bread wheat was demonstrated by
Dr. R.I. Lsrson cf Canada with regard to soile stem
characters anity Dr. J. Kuspira of Canada with me

Perensto quantitative: characters lixe yield. Aneuploid analys
has beer dio Mi cult in tetrarloid wheats because aneurloids
do not survive so readily in them. Yowever, Dr. “Noronha
Wagner of Pertuz31“orking with T. durum was able to
obtein nullisomic- tetrasomic combinations for some
chremosom:s. From these studies it is clear that there
is consider:ble gene homology between the \ and B.genomes.
From a lanter a slide shown by Dr. Wagner, I rointed out
that the gar of nulli 73+tetra 7A has sphearoccccoid
characters and glumsdiscolouration. This suggests that
the sphearococcoid character ecsuld well arise through
Guplication of a generresent in chromosome 7\ together with
the aosence of a gens in chromosome 7R.

Y. Cvtogenztiec structures of Whest:

Dr. R. Riley of U.K. nrovided data in confirm-
ation of the nypothésis that homoeolorous metotic pairing
end recombination oceur when the effect of the multi-
valert gene in chromosome: 53 is removed. The

pairing taking Pp ace in ths absence of the gene in chromo-
some 5B is lareely betveen the homoeologous chromosomes in
the different genomes. Dr. Riley postulsted that the multi-
velent sunpressor géne should have evolved as 2 mutation
after tons tes trariLoid whe ats arose. He also suzzested that
Aegilops mutica is as likely as \egilops speltoides to have
been the Bgencms donor. The fact that the removal of 53
promotes allosyndetic pairing can be exploited in wheat
Breeding. Ancther interesting point made by Dr. Rily

Sontd.....p/8.
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is thai 2 nigh frequancy of rolyhanloids occur in the
progenies of rlants monosomic for chromosome 1\, Dr.it.
Okamoto of Japan rrovided exrerimental evidence to suggest
teat mutatios affecting rairing can occur in wheat.
Dr. 7.4.7. Harmsen of the Netherlands showed that
Triticum macha carries on different chromosomes one
gene for necrosis and another gene for chlorosis.

My
rarer entitled "Mutational analysis in

the “oxanloid wne at complex" was also included in tis
sessicn, I sowed how the free threshing gene Q evolved
througha series of tandem repeats startingwit the
initial Q@ present in ¢inkorn wheat. In einkorn, Q
ergures organised flower morphogenesis . In the presence
of > several lethal and semi-lethal factors can be
esent in cultivated wheats.’ I suggested that the
istence cf such "harmful genes" may not be due to

gene tic inertia" facilitated bv polyploidy but may
have some bearing on fitness and vigour. The paper dealt

th the rrebable evolutionary history cf the Q, C and7

5S loci in uheat.

8. Contributed “apers:
A sories of papers were presented by Russian

work. indicasing how
Spring |wheat can be converted

into winter wheet threugh adar taticn. VYVernalization at
O=3eU nas bean found to be effective in increasing
prodieih ootsnt. Two rarers of interest in this session
were ong alin: with adartation of varieties by Dr.
KW. inlay of ‘ustrelin and another by Dr. F.M. Saidwell
of (13.4. on tl genetics of resistance to Hessian Fly
(Tnytorhaga sistructor). Thres genes have bees found for
resistance to ‘:ssian fly and four races (A,B,C and D)
nave so for *%-on iselated in the flies. Thus, the old
view that physiclosic srecialisation may notfoceur in
inscets seens te & incorrect.

Th: = -occed’ ngs of the Second Intern tional
Wan “one tios Symposium will be published as a supplement
to “lsreditas". Whan published, this will be s compilation
of great value to the geneticists and breeders working
on wheat.

Contd....-P/9.
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IT, ve. PISS? INTIRN NAT
"| TWTIOT SYMPOSIUM,WAG INING -N

Lay

Tris symposium was held from Angst 26-30 41963
at Sagenincson, the Nethsrlands. There sral Sessions
dealing with the crigin, emetics, bréezding and quaiity of
barley. Ths rarers exceedingly interesting, and cf a very
high standard. There was also a visit to a faw Breveries. I
wes asked to serve on a Committee constituted to discuss th?
possibilities of International Co-operation in the field of
Parley Rescarch. My suggestion that a composite bulk of all
the tetranloi? barley varizties produced in different
countiies/so that a maximum genotypic diversity can be

generate for fertility characters was welcomed. Dr. H.Gaul
of Germany was assigned this work.

were

Ts oth r measures for coordinating barley ressarch
wnickh were decided upon are as follows:

i. Genetic Marker Stocks - Dr. D.W. Robertsen

It is proposed that Dr. Robertson maint the
genetic seed stocks and
coordinator for gen: tic

serve as overal.
linkage studies.

@

1

Tndividuals responsible
nce 3s follows:

for the coordination

Myarali ecerdinator - Robertson
Shyeanesome 1 coordinator - Dr. R.G.Shands.

c - Dr. GWR. Walker.
4 -~ Dr. R. Takahashi
4 or. Dw. Robertson
5 - Ti. Jenry Shands
6 Dr. CLE. Burnham (?)
7 - Dr. ‘rne Hagherg (?)

Procedure for seed stocks:

Seed samples of all nev described autents should
be sent to Dr. D.W.Robertson to make them
available to other workers. Include: '

variety in which obtained
descripticn of mutant
origin of mutant - spontancous or
induced (if induced. give agent)
any genetic data obtained.

Contd. D/



Dr. robertson and his committee on ossigning fene symbols
will thon astign the charecter 4a synbol.

In ord:r to rrovivs worldwide ccordinetion for genetic studics,
other rersons hava been ascisgngd resvronsibility for individual

chromosomes. It is desirable that individuals conducting genetic
studies inform th: coordinators of their rrojects.
Thos. interested in initiating 2 varticular genetic study are

irnvted to inquir: of the varicis covrdinators whether their

rropesed rrejec. is being carried by other investigators
as well as inferm the coordinators of the prores:d investi-
gation. Coordinstors should alsc be sent data or infeormaticn

relative ic their respeetive chromosomes,

This is 2% cecesnt where coordinators will act as 2 clearing
hous: and cata will be handled confidentially. Research wor ers

will be referred to those doing work on ths particular project
rather thar be given the informstion by the cecrdinator.
Proverly us-d, (i.¢. workers sending infeormeticn to, and

requesting information from) this coordinitor arrangemen’ should

prevent duplicative efforts and provide mors coordinated
rescarch.

ii\ Translocation and_tertiary trisomic stocks -
Dr. R.T. Ramage.

It is proposed that Dr. Ramage maintain the

translocation and tertirry trisomic stocks and

~serve as coordinator for translocation studies.

Procedure:

assed semples cf all naw translocations skould
oa sent to Dr. Ramage with the following
informations

. originetor's designation [number, ete'
eytolosical dats on breakpoints, if available
vortety or hybrid in which induced
methodsof inducticn (mutagenic agent).
authority
chromesomes involved
‘inkewe data, if availwle, in the following
form: a b GC A

_ oress Typ? ¢f adzt4 a ft a h To tal P. = vB.
T2-4 axor 2 33 17 33 17 50 + 2

After information and seed stocks have been received the

trenslocaticn stock will be assigned a letter Jesignoticn.

iii) Trisonic and Aneuploid Stocks ~ Dr. 7. Tsuchiya

It is trrorosed treat Dr. Tsuchiya maintain these
stocks and serve as coordinator for ansuploid
studies.

Contd.....p/t1.
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Seed savples of all new anvuploids sheuld
t t Or. Tsuchiya with the following information:

a, vo:iety in weich obtained
b. cytology data if availeble
ec. methods of induoctien
a, mitnority
2. ¢.remosome(s) involved.
f. linkage data, if avzilable, giving elass

numbers.

iv) Inversicn stocks - Dr. Rot. Nilan.

It is rrorosed that Dr.™ilan maintain and serve
as coardinator for inversicn studies.

Procedure?
eed samples of all new inversion stocks should
s sent to Dr. Nilan with the following
information:

a. variety
b. origin (induced or srontaneous)
Cc. authority
a. ck romosomes. involved.

v) Diseese Resistance Stocks - Pr. J.G. Moseman

Tt ic nrorosed that Dr. Moseman mairtain the
disease resistance stocks:

Preesdurei
[4] samples of all resistence source s (except
tose with "O.7.* Numbers) should be
smt to Dr. d.G. Moseman along with the following
“formation:

a, disease concemed (Latin nate).
b. name of variety.

i) natural resistance, or
ii) mutant

1) srontaneous, or
2) induced

ce. number and designations of cultures used
dG. method and technique of testing material
3. anthority.

Contd....p/12.
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vi} Barley literature - Dr. i. Nilan

Et it provesed that Dr. Nilan maintain the
sonanrehemnsive sumnary of barley Literature.
Dv. Hitan shoaula be sent reprints of ail
poelicaticons dealingwith barley. The current
weeriary, "Cytclogy and Gen:tics of Barley,
cyt = 1962" is in press and will soon be

rublisaed by the Washirton Ttcte oniversity
Press.

TTL. THS XIth LaTtRNATTONL CONGRESS OF GINSTIC
THe HAGUA

the ¥YIte International Convress of Genetics was

held ot the Hasue from September 2-19, 1963. Prof. «.Madorn
of Gwitzerland was the President of the Congress and I wes

ons of ths Vice Fresidents, this being the first tims for
an Indian Gcientist te hold thie positivn. %t the opening
function the highest title of the Netherlands was conferred
upor, Prof.M.d. Sirks of the "University of Groningen by che

Queen of the Netherlands. The Congress was extremely well
organised and thers were many interesting Symposia and

Sessions. I presented the following two papers at the
Congress:

8

1. Induced Mutaticns at the "Q" locus in
ezslatien to the phylogeny of hexaploid

/ Brijieum species.
é. Iveta nee of mutetions in D. melanoszaster

Lad oon brradi«ted medium.

Lavited by the Qusen as the
rasesndars cf the Tin . “er Dinner,

ut
fo a ot fate eat ab gob tha

if Countries in furere and ‘United Jtates take

PO TaTURAGL UNIV SRAT TY,
WAGGNTNGS4,

i gave a series of four lectures at the Agricultur
vnAiversity a6 “iagéeningen. These hed been widely publicised and

IT enclese a copy of the Notice issued by the iniver ity.a

WNaN



There was'3 very enlightened audience at ill the meetings
and every leerturgs wes followad.by detrziled discussicns.
The Acetor vineaivicus of the Yrriculteral Iniversity ex? resse4

a keen desire te eve close relationshirs with Indian

\gric:ltural “eisntists. The Detch have kad extensiv:
expersiense a trepical agricilture and they hored that
the Indian Gmoessy at the Hagee will take som: interest
in establissina contacts with Yageningen.

oO O
o Q A co oo w
/

Ths particivyeticn in these Internation2l Symrosia
was of freat value in learning the trends of thought and

exporimentetion currently underway in foreign ccuntriés.
The contacts

antablished hv , heiped in obtaining very
valuable gonctic material. 1 enelose as an example a cory
of a Letts r raceivid from Dr. Williams of North Dakota.
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Toowrogr te ful to the organisers cf the Intermaticnal
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\ariovitura University. ‘sssningen, for inviting me to deliver

these tech 2 sre mesting all my expenses. ‘fy sincere thanks

. 3 las ote thy Governumen’, of India wna to Dr. 3.F. Pal,
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Copy

Jnited States Dopht. of Agrie rlture
Agric iit ral

Res. wervice
Crop “Re paren Division

Oc bob: r 18,1963.

ttgted Iniversity 4tatien,
Fargo, North Dakota.

AIR Milt

5Dr.M.3.Swaninathean,
Divn. oF any;
New Delhni-12.NO

ct

Dear Dr. Swamin2 “an,

You wanticnid at the Wheat Genetics Tymposium in Lund
that you would like to have seed of stem rust resistant durums.
I have gent rackets of seed of 14 varieties to Dr.7.c. Craddock,
Beltsille, Maryland, who will handle inspection of the seed and

will forward the seed to you by air. The vari3zties I have
sent ere listed as follows:

‘) Wells RY) C.I. 7805
2) Lakota . 9) 37.464
3) Yume qo) C.1.3255
4) Rams 141) PLT. 94701
5) Langdon 12) P.I. 192168
5) Golden Ball ie C.T. 8155
i. PLT. 192179 14} Khapli emer.

The first five varietizts develored at North Dak:«ta,
but the remaining ones selected from the World Tollection
of ‘Whoat. Those varieties are resistant or partially resistant to
the reees cf ~ust prevalent in durum sorwing area of North
Amerioa. Khanli emmir was the mein source of resistance for
Melis, Laketa, Langdon anid Yuna Nong of thess 4 vari:ti 2s
possess all of the “hanli ~esisstance sen2s.7.T.04701 the
scurec of resistance Tor Ramsey. Golden Ball an’ ©%.1.3255

propatly have th: sama major gene for resistance as P.7.94701.
ST.464, P.I.19 2179,0.1. 2155 and C.1. 7805 are similcr in
resistance and inch peve at least 2 major gens weich rrevids us

with a high duer:2 of resistanos. P.I. 192168 probably has a

resistanc® genx. different from any of ticse repressanted in the
other 13 voeriviivs. Lb veuld be ereatly interested in hearing
from you 72ow tres: varicties rerform in your 2Pea, esns cielly
with respect to rectistance to sten rust.

Tt was 2 ereat nieasure for me toe mert you and talk with
you at the mettings. TIT hope the seed will reach you in time for
planting.

Sinczvrely yours,
34/- Norman D.Williams,
Geneticist.

1S



head,

Landbouvwhogeschool Wegeningen.

DR. MLS. SY3IMINATUAN

Division of Botany, Indian \gricwitural Research Institute, New Delhi, India

zal in september 1963 in de coallsgezaal van het

voor Erfelijkheidsileer,

wmadag |i _sept., 16.00

Gen, Foulkesweg 53, de volgende voordrachten

houden :

oraterium

uur precies :

mutations and sub-specific differs ntistion in Triticum.

Donderarg 12 sept., 16.00 uur precies

Miutetion breeding in some polyploid crer plarts

Vrije o 13 _sept., 16.00

TnAirect effocss of radi

uur precies

ations with vo she use oL

radistion in fooa resa7vatien.

B

uur prectes:OOpt:
Sib’

nte cific TOSses
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