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THE SECOND INTERNATIONAT, WHEAT GENETICS
: . - SYMPOSIUM, LUND,

: rpcent progress in whcqt gunmtlcs was surveyed —N1!
a th~(3qghnd International Wheat Genetics Symposium held '
al #h= Genetics Institute, University of 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, Pn@np101dv and cyto-
genetic structure as apprlied to wheat. The speakers in the
first seven sessions had all bzen chosen by an International .
Organizing Committee and there were no contributed papers in
these sessions. From th: papers offered voluntarily by
different contributérs ten were chosen for oral presentation
at thae 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 decided to .
hold the next Symposium in Australia just before ‘the 32th
International Congress of Genszstiecs which is scheduled to be
held in Japan in 1968. A new Int2rnational Wheat Reszarch
Co-ordinaticn Committee comnrls1n Prof. J. Mac Key of .
Sweden (Chairman), Dr. E.R. Sears %Unlted States), DPr. D.R.

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 Genstics Symposium.

%

There were 201 participants at the Symposium drawn
from 45 countries. Dr. B.C. Jenkins of Canada aeted as the
General Chairman of the Sympesium. In addition to the
Scientific discussions, excursions had been organised to see
the cereal breeding work in rrogress at Weibullsholm Plant
Breeding Institute, Landskrona and the Swedish Seed Associa-
tion, Svalof. Opportunities were provided to hold discussions
with the rescarch workers at the Institute of Genetics, hund,
on problems in fundamental genetics. There was adequate time
both for fomal and informal discussions and the ?wedlsh
hosts headed by the dynamic organising Secretary. Proks J.
Mac Key, left nothing to be daesired in the way of caterlng to
the intellectual 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 s2ssion there werg th®es invited papers

. dxaling with recent research on the estimgtion.of protein

quality in wheat in relation to baking and milling proper-
ties. Dr. F.J.R. Hird of Australia dealt with frictional
changes brought abcut by changing disulphide bonds. le
stressed the Tact that the introduction of %he aleurone
layer in milling will harm the dough. Electro-phoretic.
analysis of rrotein structure has revealed that many
Australian whzats differ in the presence or absence of

.certain bands as well as in the intensity of the different

bands. Dr. O. Hall of Swedan also presented evidence on: the
usefulness of electrophoretic analysis of proteins in rela=-
tion to the dstermination of quality. This technique is of
great value in gene tic analysis and there is evidence 1o
suggest that T. durum has duplications of certain bands
seen .in aestivum varieties. Dr. E.A, Favret of Argentina
showed that chromosome 5D of wheat carries genes for gluten
strength. Thus, the D genome seens +o contribute towards

quality.

5. Plant Breazding Methods in Wheat:

Dr. C.F. Konzax of U.S.A. outlined the results of
mutation breedirg in whe He showed that through the use

of chemical mutagens 2 wide spectrum of mutations can bhe
obtained. In this w2y the- chances of picking up a desirable
mutation can be enhenced. .he confirm=d the Tindings made at

the Indian Asricultural Receaich Tascitute that awned mutants
in an gWnaess wheat can vield 10-15 per cent more than the
parent strain. Mutations forcuality, both deleterious and
beneficial, can be obikained. Mutations conferring straw
stiffness are frequent in the »progenics of varieties treated
with ethyl-metha: e-sulphonate. Dr. R.B. Scossiroli of Italy
dealt with incuzed mutations in characters governed by many
genes. He poin%ec out that while mean values for a quantitative
trait are usua.ly adversely affected in irradiated populations,
the variance is much higher. Scope hence exists for selection
of soms superior gemtypes. The genetic component of variance

is much hizghzr in the irradiated popul=ation. Also,the environ-
mental ‘variance is increased thereby indicating that the
interaction with the snvironment is greater.

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

Contd....n/3.



THE SECOND INTERNATIONAT, WHEAT GENETICS
; SYMPOSIUM, LUND.
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The recent progress im wheat genetics was surveyed
at the Second International Whzat Genetics Symposium held
at the Genetics Institute, University of 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 sé¢ssions had all bzzn chosen by an International
Organizing Committee and there were no contributed papers in
these sessions. From the papers offered voluntarily by
different contributérs ten were chosen for oral presentation
at ths 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 decided to
hold the next Symposium in Australia just before the 12th
International Congress of Genetics which is scheduled to pe
held in Japan in 1968. A new International Wheat Rescarch
Co~ordination Committee comprising Prof. J. Mac Key of
Sweden, (Chairman), Dr. E.R. Sears (United States), Dr. D.R.
Knott fCanada), Dr. R. Riley (U.K.), Dr. A.T. 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 were 201 participants at the Symposium drawn
from 45 countries. Dr. B.C. Jenkins of Canada anted as the
General Chairman of the Sympoesium. In addition to the
Scientific discussions, excursions had been organised to see
the cereal breeding work in rrogress at Weibullsholm Plant
Breeding Institute, Landskrona and the Swedish Seed Associa-
tion, Svalof. Opportunities were provided to hold discussions
with the res=zarch workérs at the Institute of Genetics, Lund,
on problems in fundamental genetics. There was adequate time

. both for fommal and informal discussions and the Swedish
hosts headed by the dynamic organising Secretary. FProf. J.
Mac Key, left nothing to bs desirsd in the way of catering to
the intzllectual nzeds 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 thsre were three invited papers
dsaling with recent research on theestimation of protein
quality in wheat in relation to baking and milling proper-
tigs D F.J RS Higd of ‘Australia dealt with frictional
changes broughit abcut by changing disulphide bonds. He
stressed the “act that the introduction of the aleurone
layer in milling will harm the dough. Electro-phoretic
analysis of prrotein 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. O. Halli of Sweden also presented evidence on the
usefulness of electrophoretic analysis of prcteins in rela-—
tion (¢ 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
seen in aestivum varieties. Dr. E.A, 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 Breading Methods in Waesat:

e Gl Konzax ol U, 5.4, outlined the results of
mutation Dreeding in wheat. He ghowed that through the use
of chemical mutageis a wide gspectrum of mutations can be
obtained. Tn this way the chances of picking up a desirable
mutation can be enhanced. .He confirmed the findings made at
the Indian Agricultural Regsarch Institute that awned mutants
in an awnless wheat can yield 10-15 per cent more than the
parent strain. Metations ‘or-quality, both deleterious and
beneficial, can %e obtained. Mutations conferring straw
stiffness are frequent in the progenies of varieties treated
with ethyl-methane-sulprhonate. Dr. R.E. Scossiroli of Italy
dealt with irduced mutations in characters governed by many
genes. 2 pointed out that while mean values for a quantitative
trait are usually adversely affected in irradiated populations,
the varianes is qaauch highdsr, Se¢ope hence exists Tor seleciion
of some superior gemtypes. The genetic component of variance
is much higher in the ‘irradiated population. Also,the environ-
meéntal variance is increased thereby indicating that the
interaction with the snvironment is greater.

Dr. S. Borojevic of Yugoslavia dealt with the
estimation of combining ability in wheat crosses.
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He observed transgressive segregations for height and
earliness in crosses involving varieties drawn from
different geographic regions. Under the conditions in

which wheat grows in Yugoslavia earliness:.could be used

as an index of yield and hzading 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. J.W. Schmidt outlined the experience of American workers
in the field of hybrid wheat production. Derivatives of

T. timopheavi providsd both male sterility and fertility
restorer factors. The inheritance of fertility restorers is
very complex. The extent of heterosis has been found to

be about 12 per cent. There are severalproblems relating to
seed production and quality which have to be overcome before
hybrid wheat can become a practical proposition.

3. Disease Resistance in Wheate

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

/one and only/gene is involved in most cases with reference to one
rhysiologic race. The heterozygotes usually show an inter-
mediate pustule type. 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 resistance to
strive rist dis given in Taple 1.

Table 1.

Genotyne of different varieties for stripe
rust resistance

g Physiologic race
Varie ty

g OR 5 8 8B 27/5%
Chinese 166 Yr1 Yr1 Yr1 Yr1 -
Heine VII Yr2 er Yr2 R Yr2
Mintster Yr3 = = = =
T. spelta Yr5 Yr5 Yr5 Yr5 Yr5
Pecko Yr6 - - Yr6 -
Thatcher Yr7 Yr7

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 but
its effects are modified by other genes. Seedling suscept-
ability is some times followed by post-seedling resistance:
hence the stage of development is important in genetic
studies. Several workars have reported complementary genes
for 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, when
a mixture of races isused, the two varieties will be individ-
ually susceptible but will prove to be resistant in a hybrid
combinaticn. Dr. D.R. Knott of Canada described the work on
stem rust. resistance in wheat. Several different sources
of resistance genes have been id:ntified in Triticum and
Acropyron. By a remarkable piece of chromosome engine:ring
Dr. Knott succeeded in transferring the Sr. gene for stem
rust resistance located on chromosome 2D of T. aestivum
to T. durum. Chromosome 2D was isolsted by back crossing the
rentaploia hybrids to T. durum and the transfer of the Sr,
gene was accomplished through a nesutron induced transloca%ion.
Thus, not only has a new form of resistance become available
in tetraploid wheat but it has also bescome feasible to study
the effect of gene dosage on resistance by crossing durum with
aestivum. In serological studies, none ofthe tests revealed
the rresence of an antigen specific to the genotype. Hence
Flor's views could not bz confirmed in wheat. Dr. W.Q.Loegering
¢alt with ths relaticnship betwe :n the host and the pathogen
in wheat. In general, similar patterns of major gene effects
are visible with reference to resistance to all fungal patho-
gens, Dr. lLoegering proposed the use of the term "aegricorpus"
to indicate the infected orgsanism. The host-pathogen-environ-
ment reaction conditions the aegricorpus. This concert will be
vary valuable in exrlaining the differences in tke genetic
results obtained hy different investigators anmd phenomena such
as reversal of dominance. Dr. Loegering expressed disappointment
that the resist=nce transferred from allied genera has proved
to be unstabls. Dr. A.7T. Pugsley d2alt with mildew r=sistance
in whe=2t. About 30° physiologic races have besn isolated in
the mildew organism and six different genes have been identi-
fied in 17 varietizs. Ths 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

Ml1 Thew -

M13 Sonora

Mlu Ulka

Mlc Chul

Mlq Asosan

Mlb Birdproof

Contd..s /5.
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He observed transgressive segregations for height and
earliness in crosses involving varieties drawn from

di fferent geograprhic regions. Under the conditions in

whieh wheat grows in Yugoslavia earlingss could ‘be usad

as an index of yield and h:nding date was found to be A

good index of @arliness. He, however, stressed that it 1is
difficult to assess combining ability from any one criterion,
Dr. J.W. 3c¢hmidt outlined the experience of American workars
in the field of hybrid wheat rroduction. Deriva‘tives of
T. timopheavi rrovid:d both male sterility and fertillty
ragtorer ftactors. The inheritance of fertility restorers is
very oomrlex, The extent of heterosis has been found to

be about 12 per cent., There ‘are severalproblems relating to
secd production and quality which have to be overcome bafore
hybrid wheat can bscome a prastical proposition.

o P Disgase Resistance in Wheat

In this session Dr. R.C.F. Macer of Y.K. dealt with
the genetieal analysis of resistance to stripe rust (Puccinia
striliformisz ) in wheat. Resistance is generally dominant
and only/gene is involved in most cases with refarence to one
rhysiologie race. The heterozygotes usually show an inter-
mediate pustule tyre. Monosomic analysis of a cross hetween
Chinese Srring 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
strive ‘rust is given in Table &,

Table 4,

# 2
Genotyre of different varieties for stripe
rust resistance

! Physiologic race
Variety
1 2B 5 8 8B 27/5%
Chinese 166 Yr1 Yr1 ‘Yr1 Yr1 -
Heine VII Yr2 Yr2 Yr2 - Yr2
Minister Yr3 o £ £ =
o o Y
T. spelt=z Yr5 Yr5 Y15 Yr5 T'g
= x ¢ a7 &
Pbko YI‘6 A 6
Thatcher Yr7 b2
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Dr., R.G. Anderson of Canada dealt with thz
inheritance of resistance to leaf rust in wheag varietiss.
Thatcher has one major gene for resistance to race 5 but
its effects are modified by other gencs. See dling guucept—
ability is some times followed by post—sec dling resistance;
hence the stage of development is important in genetic
studies. Several workers have reported complementary genes
for resisteznce bu‘t on further analysis such resistarce
has proved to be du: to the two varistics used in the cross
pPoOssessing resistance to twa separate races. Thus, when
& mixture of races isused, the two varieties w 111 be individ-
ually suscepiible but will prove to be resistant in a hybrid
combination. Dr. D.R, Knott of“Canada described the work on
stem rust vresistance in wheat. Several different sources
of rzsistance genes have been id:ntified in Triticum and
Agropyron. By a remarkable viecz of chromosome engine:ring
Dr. Knott succeeded in tr ansferring the Sr. gene for stem
rust resistance located on chromosome 2D oT T. aestivum
to T. durum. Chromosbme 2D w-s isol#ed by back crossing the
pentapleic ayorids to T. durum and the “fransfer of the S

gene was accomrllaled uhrf””l a néutron induced trﬂn”lCC’fLCJ.
Thus, nos only has™a new fcrm of resistance become available
in tetraploid whaat b”u it has also baecome feasible 10: s tudy

the effcct of gere dosage on résistance by crossing durum with
aestivum. In serological studies, none ofthe tests rovealzd

the rresenceof an antigen specific to thes genotype. Hence
Flor's views could nog b2 confirmed in wheat. Dr. W.Q.Loegering
deals with the rolavionahip bYetwe :n the host and the rathogen
in wheat. In seneral, similar patterns of major gens effacts

are Vvisible with referesnce to resistance to all fungal patho-
Eensacbr. LC.”dignﬁ Troposed the use of the term "aegricorpus®
to indicate the infected organism. The hcst-pathogen-environ-
ment-reachion ,onstlonc the chricorpqs. ihis concept will he
vary valuabis in exrlaining the differénces in the genetie
results obtained by different investigateors and phenomena such
as reversal of dominance. Dr. Loegering expressed disappointment
th2at the resistance trarsferred from allied genéra has proved
.tc. be unstable. Dr., A.T. Pugsley dealt with mildew ragisiance
in #@hEste About 30 phys 1010210 races -have b22n isolated in
the mildsw organism and six different gznes have been identi-
fisd in 17 varieties. The six gsnes and the names of ths
varieties in which they were first identified =re given in
Table 2.

lable 2.

Genes for mildew resistance

Gene symbol. Variety in which first identirlied

M11 Thew

Ml3 sonora

Mlu - Ulka

M1 : Chul

&
Mlq Asosan
Mlh Birdproof
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He observed transgressive segregations for height and
earliness in crosses involving varicties drawn from

di fferent geograrhic regions. Under the conditions in

which wheat grows in Yugoslavia earlingss could be usad

as an index of yiesld and h:ading date was found to be a

good index of zarliness. He, however, stressed that it is
difficult to as<ess combining ability from any one criterion.
Dr. J.W. Schmidt outlined the experience of American workers
in the field of hybrid wheat rroduction. Derivatives of

I, timophe¢svi 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 abcut 12 per cent. There are severalproblems relating to
seed production and quality which have to be overcome before
hybrid wheat can bzcomeé a practical proposition.

3. Disease Resistance in Wheat:

In this session Dr. R.C.F. Macer of U.¥. dealt with
the genetieal 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
rhysiologic 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 resistance to
strire rust is given in Table 1.

Table 1.

Genotyre of differzent varieties for stripe
rust resistance

B Physiologic race
Varie ty
2R 5 8 8p 27/53

Chinese 166 Yr1 Yr1 Yr1 Yr1 ~
Heine VII Yr? Yr2 Yr2 g Yr2
Minister Yr_5 o 5 G -

T. spelt= Yr5 Yr5 Yr5 Yr5 Yr5
Pezko Yr6 - - fr6 -
Thatcher Yr,7 Yr7
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Dr, R.G. Anderson of Canada dealt with thz
inheritance of resistance to leaf rust in wheat varieties.
Thatcher has ene major gene for resistance to race & but
its effects are modified by other genes. Seedling suscept-
ability is some times followed by post-seedling resistance;
hence the stage of development is important in genetic
studies, Several worksrs havs reported complementary genes
for resistance but cn further analvsis such resistance
has proved to be duz to the *wo varieties used in the cross
possessing resist=nce to tyc separate races. Thus, when
a mixture of races isused, the two varieties will be individ-
ually susceptible but will prove toc be resisiant in a nybrid
combination., Dr. D.R. Knott of Canada described the work on
stem rust resictance ir wheat. Severgal different sources
of resistance genes have been id:ntified in Triticum and
Agroryron. By a remarkable piece of chromosome engine:ring
Dr. Knott succeeded in transferring the Sr,. gene for stem
rust resistance located on chromosome 2D of T. aestivum
to T. durum. Chromosome 2D was isolsted by back crossing the
rentaploid hybrids to T. durum and the transfer of the Sr-
gene was accomplished through a neutron induced transloca%imn.
Thus, not only has a new form of resistance beccme available
in tetraploid wheat but it has also become feasible to study
the effect of gene dosage on resistance by crossing durum with
aestivum. In serological studies, none ofthea tests revealzd
the rresence of An antigen specifie to the genotype. Hence

~Flor's views could not bziconfirmed in wheat. Dr. W.Q.Loegerinz
d=alt with the relationship betwe :n the host and the rathogen

in wheat. In general, similar patterns of major gene effects

are Visible with reference to resistance to all fungal patho-
gens. Dr., lLoggering proposed:the use of the term "aegricorpus"
to indicate the infected organism. The.host-pathogen-environ.-
mert reactica conditions the aegricorpus. This concept will be
veryivaluable in sxplaining the'gif srences in tle genetie
resul'ts obtained vy diftferent investigators and phéenomena such
as reversal of dominance. Dr. Toggering sxpressed disarpointment
that the resistance transferred from allied genera has proved

to be unstable. Dr. A, T, Pugsley doalf with mildew rasiqlance
in vheats About 30 nhysioicgic races have bezn isclated in

i “ferent genes h=ve been identi-

the mildesw organism =2nd six &
tiediin 17 varis tics. 3 six genes and the names of the
varieties in whichithey were first identified =2re given in

Table 23
Table 2.
Genes for mildew resistance
Gene symbol. Variety in which first identified

Ml1 Thew

Ml3 Sonora
Mlu , Ulka

Mlc Chul

Mla Asosan
Mle Birdproof
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6. Anecuploidy in wheat genetics:

Thére wersz four papers in this, session. Owing
10 Its hexapleid con°t1tutwon, T.a8 stlvum 15 a~difficli
material for conventional linkage anslysis; but Dr. £.R.
Sgars of the nited States demonstrated-how 'this could
be accomplished by using telocentric chromosomes.
The linkage distance buthvn single major geéenes and the
centromere cah bz estimated with precision by this
method, In. this way he has already gathered data on some
Salic thu‘vpnug located .in chromosomes 3B and. 6B. . The gene
for lgaf. rust resistance introduced from Jegilops
umbeéllulata has been found. to. bz located i a distal
.Segment of chromOJOmu 6B.. The usefulness of &Anéuploid
analysis in varieties of br ad wheat was demonstrated by
’Dr R.I. Tarson of Canada with regard to soild stem
charactcrs‘ andby Dr," J. Kuspqu of" C%nada with reference
1o duantitative, chardcters like. yleld \neurlold analysis
.has been difficiit in tetrarloid wheats because aneuploids
do. not survive so rbadllv in them. However, Dr. Noronha
.~ Wagner, of Portugal working with T. durum was able to
fobtﬂln ,nulllqomlc tetrasomic comblnatlons_ for: some
‘chrttosom: §." From these stodiés it is ¢lear ‘that there
-~is con51du“dbf, gthe homology be ttveén the A and B genomes.
From A lantéth slide SHown by Dr.' Wagner,” T pointed out
that ‘the ¢ar of nulli 7B-tetra TA has °ph°ar000CCO1d
characters and glume discolouration. This® suggests that
“the sphearococcoid charact:r could well arise through
r.dupligation’ of a'ge snepresent in chromosome 7\ together with
the absence of a gene in chromosome 7B.

1 Ovtogenstic structure of Wheét:

Dr. R. Riley of U.K. provided data in' confirm=-
ation of the hypothesis that homoeologous meiotic pairing
and ‘recombination occur when the effect of the multi-
valent suppressor géene in chromosome 5B i's removed. The
pairing taking place in the absénce of the gene in chromo-
some 5B is largely between the homoeologous chromosomes in
the different genomes., Dr. Riley postulz ted that the multi-
valent suppréessor gene should have evolved as a mutation
after: the tetraploid wheats arose.' He also suggested that
Aegilops mutica is as likely as Aegilops speltoides to have
been the B genome donor. The fact that thée removal of 5B
promotes' allosyndetic pa1r1ng can be exploited in wheat
“Breeding. Ano+h 1 1ntcrcst1ng point made by Pr. Rily

pRof BLERREE L
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is that a2 high frequency of polyhaploids occur in the
progznies of rlants monosomic for chromosome 1A, Dr.M,
Okamoto of Japan provided experimental evidence to suggest
that mutatiors affecting pairing can occur in wheat.

Dr. J.G.T. Hermsen of the Netherlands showed that

Triticum mecha carries on different chromosomes -one

gene for necrosis and another gene for chlorosis.

My raper entitled "Mutational analysis in
the hexaploid whe at complex" was also included in this °
sessicn. I showed how the free threshing gene Q evolved
througha sceries of tand:m repeats startingwith the
initial Q present in einkorn wheat. In einkorn, Q
ens Uures organised flower morphogenesis . In the presence
of 0 several lethal and semi-lethal factors can be
rresent in cultivated wheats. 1 suggested that the
existence of such M™harmful genes" may not be duve to
"gene tic inertia" facilitated by polyploidy but may
have some b:i:aring on fitnss and vigour. The paper dzalt
wityi the prooable evolutionary history of the Q, C and
S loecl in wheat.

B: - Gontiibuted Eaparss

A szries of papers were presented by Russian
workurs indicating how Spring wheat can be converted
inte winter wheat through adaptation. Vernalization at

2=39C has been found to. be effective in increasing
protain content. Two papers of interest in this session
were one du='ine with adaptation of varieties by Dr.

K.W, Finlay crf iustralia and another by Dr. R.M. Caldwell
of U.S.A. on the genetics of resistance: to Hessian Fly
(Fhytophzga distructor). Three genes have been found for
resistance to Hessian fly and four races (4,B,C and D)
have so far bean isolated in the flies. Thus, the old
view *hat physivlogic specialisaticn may nofoccur in
ingects s8gas to = 1ncorrect.

. Tre proceedings of the Second International
Wheat Genetiscs Symposium will be published as a supplement
to "Hsreditas". When published, this will be a compilation
of great value to the geneticists and breeders working
on wheat.

Contd.....p/9.




.
-~J

6. An zuploidy in wheat gene ticss

There wers four papers in this session. Owing
to its hex=nloid constitution, T.asstivum is a difficult
material for conventicnal linkage =analysis but Drs S R,
Sears of the United ?ta*ﬁs demons trated how this could
bz accomplished by using telocentiic chromosomes.
The 1linkags ‘distance be twzan single major genes and the
centremere can bz estimated with préecision 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 found to bz located in a distal
segment of chromosome 6B. The usefulness of aneuploid
analysis in varieties ;of bread wheat was démonstrated 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 dis ficult in. tetraploid wheats because aneuploids
do not survive so readily in them, However, Dr. Noronha
Wagner of Portugsl working with T. durum was able to
obtain nullisomic-tetrasomic combinations for some
chrcmosomes. From these studies it is clear that there
is considerable gene homology between the A and B genomes.
From a lantern slide shown by Dr. Wagner, I nointed out
that the 2ar of nulli 7B-tetra TA has sphearococcoid
characters and glume discolouration. -This suggests that
the ,phuaroc00001d charactsr could well arise through
duplication of a genepresent in chromosome 7.\ tOgvthvr with
the absence of a gens in chromosome: 7B.

T+ Cytogenztic structure of Wheat:

Dr. R. Riley of .K. provided data in egonfirm-
ation of the hypothesis that homoeologous méiotic pairing
and recombination occur when the effect of the multi-
valent suppressor gené in chromosome 5B is removed, The
rairing taking plaoc in the absence of the gene in chromo-
some 5B is largely between the homoeologous chromosomes in
the different genomes. Dr. Riley postul=ted that the multi=
valent suprressor gene should have evolved as 2 mutation
after the tetrap ¢ovd wheats arose. He also suggested that
Aegilops mutica is as likely as \egllops spelt01dcs to have
been the B genome donor. The fact. that thée remcval of 5B
promotes allosyndetic pairing can be exploited in wheat
Breeding. Another 1nturest1ng point made by Dre/ Rily

Jortd...,.p/S.
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is that a2 high frequency of polyharloids occur in the
progsnies of rlants monosomic for chromosome 1A. Dr.M.
Qkamoto of Japan provided experimsntzl evidence to suggest
that mutatiors affecting pairing can oeccur in wheat.

Dr. J.G.T. Hermsen of the WVetherlands showed that

Iriticum macha carries on different chromoscmes one

gene for necrosis and another géne for chlorosis.

My raver entitled "Mutaticnal analkysis in
the hexaploid wheat complex" was also included in ‘this
sessicn. I suowed how the free threshing gene Q evolved
througha series of tandem repeats startingwith the
initial Q present in einkorn wheat. In einkorn, Q
ensures organised flower morphogenesis . In the presence
of O sevéral lsthal and semi-lethal factors can be
rresent in cultivated wheats. I suggested that the
eXistence of such "harmful genes" may not be due to
"gene tic inertia" facilitated by polyploidy biut may
have some biaring on fitnzss and vigour. The paper dzalt
with the probable evolutionary history of the Q, C and
S loci in wheat.

8. Contribuied Papers:

A series of papers were presented by Russian
workers indicating how Spring wheat can be converted
into wintér wheat through adaptation. Vernalization at
2=3°C has bzen found to be effective in increasing
protein content. Two papers of interest in this session
were one d:aling with adaptation of varieties by Dr.
K.W. Finlay of Australia and another by Dr. R.M. Caldwell
of “U.S.A, on-the genetics ‘of resistance to Hessian Fly
(Phytophaga distructor). Three genes have been found for
resistance to Hessian fly and four races (A4,B,C and D)
have so far been isolated in the flies. Thus, the old
view that physiologic spscialisation may notoccur in
insects seems to b incorrect.

The proceedings of the Second International
Wheat Genetiss Symposium will be published as a supplement
to "Hsreditias". When published, this will be a compilation
of great value to the geneticists and breeders working
on wheat.

Contde....p/9.
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ST INTERNATISNAL BARLEY
SYMPOSIUM, WAG ININGEN

This symposium was held from August 26-30,1963
at Wsgening:=n, the Netheérlands. There were several Sessions
dealing with the origin, g:snetics, brezding and quality of
barley. The papers. wers axceedingly interesting, ant- e 8 yery
high standard. There was also a visit to a few Breweries. 1
was ask:d to serve on a Committee constituted to discuss the
possibilities of International Co-operation in the field of
Barley Research. My suggestion that a composite bulk of all
)the tetraploid barley varicties produced in different
ngtablighed>count1ias 50 that a maximum genotypic diversity can be
# il generated for fertility characters was welcomed. Dr. H.Gaul
of Germany was assigned this work,

Thz oth - r measures for coordinating barley reszarch
which were decidad upon are as follows:

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

Tt is proposed that Dr. Robertson maint2in the
genetic seed stocks and serve as overall
coordinator for genctic linkage studiss.

Individuals responsible for the coordination
are as follows:

Overall cceordinator - Dr.D.'l. Robertson
Chromosome 1 coordinator — Dr. R.G.Shands.

= hpas GRS Na e

< Dri R. ’fakahashi

= hel WL G Robe risor
= Dr. Henry Shands

=~ Dyr. €.R. Burpham {7}
-~ Dr. ‘rnez Hagberg (7)

|

s 1oy B ulng

Procedure for seed stocks:

Jecd samples of all new described mutents should
be asnt to Dr. D.W.Robértson to make them
available to other workers. Include:

a. varizty in which obtained

b. description of mutant

¢c. origin of mutant - spontaneous OT
" induced (if induced, give agent)

d. any genetic data obtained.

Contd...p/10.
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Dr. Robertson and his committee on assigning g:ne symbols
will than assign the character a symbol.

In order to provide worldwide coordination for genetic studies,
other persons havs beéen assigned responsibility for individual

. chromesomes. It is desirable that individuals conducting genetic
studies inform the coordinators of their projects.

Thos: interested in initiating a particular g:enstic study are
irvied to inquirs of the various cocrdinators whether their
proposed project is being carried out by other- investigators

as well as inform the coordinators of the prorosed investi-
gation. Coordinators should als o be sent dat2 or information
relative to their respsctive chromosomeées.

T™is is a concept where coordinators will act as a clearing
hou:s and data will be handled confidentially. Rescarch workers
will bs referred to those doing work on the particular project
rather than be given the information by the cocrdinator.
Properly uszd, (i.e. workers sending informatiocn to, and
requesting information from) this coordinator arrangemsnt should
prevent duplicative efforts and provide mores coordinated
research.

ii) Translocation and tertiary trisomic stocks -
Dr. R.T, Ramage.

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

sed samples of-all new translocations should
> sent to Dr. Ramage with the following
nformation:

c

>
Hh
19
i

1. originator's designation {number, etc)
2. cytological data on breakpoints, if available
8. varizty or hybrid in which induced
4. methods of induction (mutagenic agent).
5. authori ty
6. chromosomzs involvad
7. iinkage data, if avail?ble, in the following
form:
- i E o, 5 d
Cress Type of d~ta e T g :h Totsl = P, w0ty
T2-4 axor ¥2 Ve L R L e 56 1 9

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

iii) Trisonic and Aneuploid Stocks - Dr.T.Tsuchiya

It is proposed that Dr. Tsuchiya maintain these
stocks and serve as coordinator for ansuploid
Stndiess

Boritde.wap/
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T IHy FIR?T.INTJRN\TI\NAL BARLEY
GENETICS 4 SYMPOSIUM, WAG:SNING=N

T™is symposium was held from August 26-30,1963
at Wageningzn, the Nethsrlands. There wers several Sessions
dealing with the origin, gsnetics, brezding and quality of
barley. The papers were excesdingly interssting, and of a very
high standard. There was also a visit to a few Breweries. 1
was ask:d to serve on a Committee constituted to discuss'ths
possibilities of International Co-operation in the field of
Barley Reszarch. My suggestion, that a composite bulk of all
the tetraploid barley varicties produced in differert
countlieslso that a maximum genotypic diversity can be
generated for fertility characters was welcomed. Dr. H.Gaul
of Germany was assigned this work,

Thz oth:r measures for coordinating barley resaarch
which were decided upon are as follows:

i. QGenetic Marker Stoeks - Dr. D.W. Robertson

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

Individuals responsible for the coordination
are as follows: ;

Overall coordinator - DriD.'l. Robertson
Chromosome 1 coordinator - Dr. R.G.Shands.
—PE G N R el ke,

= Dr; R. Takahashi

- Pri B W TRoberlison
Dr. Henry Shands

- . Dr. C.R. Burnham (?)
- Dr. ‘rne Hagberg (?)

~I I NN
|

Procedure for seed stocks:

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

a. varizty in which obtained

b. dzscription of mutant

c. origin of mutant - spontaneous oOr
induced (if induced, give agent; -

d. any genetic data obtained. '

Contd...p/10.




10.

Dr. Robertson and his committee on assigning gene symbols
will then assign the character a symbol.

In order to provide worldwide coordination for genetic studies,
other persons havs been assigned responsibility for individual
chromesomes. It is desirable that individuals conducting genetic
studies inform the coordinators of their projects. :

Those interscsted in initiating a particular genetic study are
invied to inquirz of the wvarious cocrdinators whether their
propossd projsct is baing carried out by other- investigators

as well as inform the coordinators of the proroscd investi=
gation. Coordinators should also be sent data or information
reltative to their respective  chromosomes.

This is 2 concept where coordinators will act as a clsaring
hou:e and data will ,be handled confidentially. Ressarch workers
will be referred to those doing work on thsz particular project
rather thar be givén the information by the cocordinator.
Properly uszd, (i.e. workers sending information to, and
requesting information from) this coordinator arrangemsnt should
prevent duplicative efforts and provide morz coordinated
researeh:

ii} Translocation and tertiary trisomic stocks -
Dr. R.T. Ramage. :

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

Szed seamples of all new translocations snould
be sent to Dr. Ramage with the following
informations

1. originator's designation {number, etc)
2. cytologiecal data on breakpoints, if available
8. varizty or.-hybrid in which induced
4. mzthods of induction (mutagenic agent).
Hecaunthori ty
€. chromosomes involvzd
7. linkage data, if available, in the following
form:
a b % d
Cross fype-of data. e T o o Tofad P St ol
T2-4 axor F2 e M 33 %1

o) e

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

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

It is proposed that Dr. Tsuchiya maintain these
stocks and serve as coordinator for ansuploid
studics.

Oon ¥Rt sin/ T
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IT. ‘THS PIRST INTARNATICONAL BARLSY
GANETICS » SYMPOSIUM, WAG ININGEN

T™is symposium was held from August 26-30,1963
at Wageningsn, the Neth:srlands. There wers several Sessions
dealing with thz origin, g=netics, breeding and quality of
barley. Ths papers were exceedingly interesting, and of a very
high standard. There was also a visit to a few Breweries. 1
was ask:d to serve on a Committee constituted to discuss the
possibilities of International Co-operation in the field of
Barley Reszarch. My suggestion that a composite bulk of all
)the tetraploid barley varieties produced in different
ngtabliqh"d)couptlies so that a maximum gencotypic diversity can be
SHER) generated for fertility characters was welcomed. D HiGaal
of Germany was assigned this work.

The oth:r measures for coordinating barley rescarch
which were dzcided upon are as follows:

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

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

Individuals responsible for the coordination
are as follows:

Overall coordinator - Dr.D.'l. Robertson
Chremosome 1 coordinator = Dr. R.G.Shands.
LR e e R Walker:
-~ Dr. R. Takahashi

= DL TR TRODET B 0N
Dr. Henry Shands

- Dr. C.R. Burnham (%)
- Dr. ‘rn: Hagherg (?)

Ul H AN
|

Procadure for seed stocks:

veed samples of all new described mutents shouvla
be sant to Dr. D.W.Robertson to mske them
available to cher workers. Include:

a. varizty in which obtained

b. 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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Tr. Rohertson and his comfittee on assigning gene symbols
will then assign the character a symbol.

In order to provids worldwide coordination for genetic studics,
other persons havs been assigned responsibility for individual .
chromesomes. It is desirable that individuals eonducting genetic
studies inform thz coordinators of their projects.

Thoss interested in initiating 2 particular genetic study are
invted to inquirz of the warious cocrdinators whethzr their
proposed project is bzing carried out by other- investigators

as well as inform ths coordinators of the proroszd investi-
cation. Coordinators should also be sent datr or information
relative to their respsctive chromosomes. ¢

This is a concept whare coordinators will act as a clearing
hou:z and data will be handled confidentially. Rescarch workers
will be referred to those doing work on ths particular project
rather than be given the information by the cccrdinators
Properly us:zd, (i.e. workers sending informaticn toys and
requesting information from) this coordinator arrangement should
prevent duplicative efforts and provide mors coordinated
research.

ii) Translocation and tertiary trisomic stocks -

Dr. R.T. Ramage.

1% is proposed that Dr. Ramage maintain the
translocation and tertiary trisomic stocks and
-serve as coordinator for translocation studies.
Procedures :

Szed seomples of all new translocations should
be scnt to Dr. Ramage with the following
informations

4. originator's designation {(number, ete)
2. cytological data on breakpoints, if available
&. varisty or hybrid in which induced '
4. mathods of induction (mutagenic agent).
5. authority
6. chromosomes involvzd
7. linkage data, if availdble, in 'the following
form:
& Db c d
Cross Type of data e £ e o Potal = By v Sl
T2-4 axor F2 b Toee & N, e R B B

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

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

It is proposed that Dr. Tsuchiya maintain these
stocks and serve as coordinator for anzuploid
studies.

Conmtdean. pf11,
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1.

Seed samples of all new aneuploids should be
sant to Dr. Tsuchiya with the following information:

variety in which obtained

cytology data if available

me thcds of induc tion

authority

chromosome(s) involved.

linkage data, if available, giving class
numbers.

H O L0 oW

iv) Inversion stocks - Dr. R.A. Nilan.

It is prorosed that Dr.Nilan maintain and serve
as coardinator for inversion studies.

i

rocedure:

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

- Nariety

origin (induced or spontangous)
authority

. chromosomes involved.

QLB D

o7

v) Disease Resistance Stocks - Dr. J.G. Moseman

I+ is proposed that Dr. Moseman maintain the
disease resistance stocks:

Szad samples of all resistance sources (except
those with U.S.D.4&. "C.I.* Numbers)-should be
sont to Dr. J.G. Moseman along with the following
informations

a. disease concernzd (Latin name).
b. name of variety:

i) natural resistance, or
ii) mutant

1) srontaneous, or
2} induced

. number and d:signations of cultures used
. m-thod and technique of testing material
e, authority.

C
d
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vi) Bariey literature - Dr. R,1, Nilan

It is prorosed that:Dr. Nilan maintain the
comprenensive summary of barley literature.
Dr. Nilan should be sentsreprints of all
publicaticns dealingwith barley. The currentg
summary, "Cytology and Gen:tics of Barley,
1051 ~ 1962" is in press and will soon be
publisgsd by the Washimgton State University
Press.

TiI. ™5 XIth INTIRNATIONAT CONGRESS OF GUNSTICS,
THE HAGUE

The XIth Intérnational Consress of Genetics was
held at the Hague from September 2-10, 1963 . Prof. &,Hadorn
of Switzerland was the President of the Congress and I was
one of the Vice Presidents, this being the first time for
an Indian Scientist to hold this positicn. it the opening
function the highest title of the Netherlands was conferred
upon Prof.M.J. Sirks of the University of Groningen by the
Quszn of th® Netherlands. The Congress was extremely well
organised and there were many interesting Symposia and
Sessions. T presented the following two papers at the
Congress:

1. Induced Mut=ations at the. "Q" locus in
relation to the thylogeny of hexaploid
friticum species.

2. Incid:nce of mut-tions in D. melanogaster
~ 1iad on irradi=ted medium.

1 also acted as the Chairman of the Session dealing
with Piant Gen:iics held on Septzmber 9, 1963. I had many
discussions wi=ih the 12ading Geneticists of the world and
the Congress proved to be a stimulating experience. I was
invited by the Queen of the Netherlands as wsll as the
Ambassadors of ths United States and U.S5.S.R. for Dinner,
It was a great joy to see the amount of interest which the
Governmaenls of Countries in Burope and United States take
in Seicntists.

IV. LECTURES AT THE AGRICULTURAL UNIVIRSITY,
WAGENINGEN.

I gave a series of four lecturcs at the Agricul tural

University 2t Yageningen. These had been widely publicised and
I enclose a copy of the Notice issued by the University.

Con td. = p/ 15
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i samples of all new aneuploids should be
nt to Dr. Tsuchiya with the following information:

a. vdrizty in which obtained

b. cytology data if available

c. methods of induction

& Tauthority

e. chromosome(s) involved.

f. linkage data, if available, giving class
numbers.

iv) Inversion stocks - Dr. R.A., Nilan.

It is prorosed that Dr.Nilan maintain and serve
as coardinator for inversion studics.

Procedure:

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

variety

origin (induced or spontaneous)
authori ty

. Chromosomes involved.

2.0 o'V

v)

w)

[A]

igsease Resistance Stocks - Dr. J.G. Moseman

¢

I% is proposzd that Dr. Moseman maintain the
di sease resistance stocks:

Sezed samples of all resistance sources (except
those with U.S.D.A. "C.I.* Numbers) should be
sint to Dr. J.G. Moseman along with the following
information:

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

i) natural resistance, or
ii) mutant

1% srontaneous, Or
2) induced

c. number and designations of cultures used
d. msthod and technique of testing material
e, authority.

Contdei. .o/ hd:



o
i
N

vi) Barley literature = Dr. R.%, Nilan

It is prorosed that Dr.. Nilan maintain the
comprehensive summary of barley literature.
Dr. HNilan should be sent reprints of all
publications dealingwith barley. The current
sumnary, "Cytology and Gen:tics of Barley,
1951 - 1962" is in press and will soon be
publisned by the Washimton State University
Pregs, :

III. THE XIth INTIRNATIONAT CONGRESS OF GiNETICS,
THE HAGUE

The XIth International Concress of Genetics was
hald at the Hague from September 2-10, 1963 . Prof. H.Hadorn
of Switzeriand was the President of the Congress and I was
ong of the Vice Presidents, this being the first time for
an Indian Scientist to hold this positicn. At the opening
function the highest title of the Netherlands was conferred
upon Prof.M.J, Sirks of the University of Groningen by the
Quézn of the Yetherlands. The Congress was extremely well
organis=d and there were many intercsting Symposia aad
Sessions. I presented the following two papers at the
Congress: :

T indueedihalariong af “the Q" loeus in
relation to the phylogeny of hexaploid
friticun spscies, .

2. licid:nce of mutstions in D. melanogaster
i=d onirradiated mediam.

T a sc acted as ‘the Chairman of the Session dealing .
with Plant Genctics held on Septzmber 9, 1963. I had many
discussions with the lzading Geneticists of the world and
th: Congress proved to bz a stimulating experience., I was
invited by the Quzaen of the Netherlands as well as the
Ambsssadors of the United S3tates and U.5.S.R. for Dinner.

It was a great joy to sece ths amount of interest which the
Governmants of Countries in Europe and United States take
tnuSeientrsts,

IV, LECTURES AT THE AGRICULTURAL UNIV JRSITY,
WAGENINGEN,

I gave a saries of four lectures at the Agricultural
University at Yageningen. ¥These had been widely pubiicised and
I enclese a copv of the Notice issued by the University.
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Procedurs:

Seed samples of all new aneuploids should be
sent to Dr. Tsuchiya with the following information:

s

Hy @ Q0 0

iv)

variety in which obtained

cytology data if available

me thods of induction

authority

chromosome(s) involved.

linkage data, if available, giving class
numbsrs.

Inversion stocks - Dr. R.A, Nilan.

It is proyosed that Dr.Nilan maintain and serve
as coardinator for inversion studices.

Procedure:

eed samplés of all new inversion stocks should
be ‘sant to Dr. Nilan with the following
information:

2. varigty

b. origin (induced or spontancous)
B, authority

¢. chromosomes involved.

(e

isease Resistance Stocks - Dr. J.G. Moseman

It is proposzsd that Dr., Moseman maintain the
disease resistance stocks: -

Procedure:

Sced samples of all resistance sources (except
those with U.S.DoA. "C,.I.* Numbers) should be
sent to Dr. J.G. Moseman along with the following
information:

a. disease.concerned (Latin name).
b« Bane ol ovari:ety.

i) natural resistance, or
ii) mutant

1) srontaneous, or
?2) induced

c. number and dcsignations of cultures used
d. msthod and technique of tésting material
e puthority,

Contd....p/12.



vi) Barley literature - Dr. R.\. Nilan

It is prorosed that Dr. Nilan maintain the
oomprchbn31ve summary of barley literature.
Dr. Nilan should be sent reprints of all
publications dealingwith barley. The current
summary, "Cytology and Gen:tics of Barley,
1951 - 1962" is in préss and will soon be
publisazd by the Washimgton State Unive rsity
Press. ‘

III. THY XIth TNTIRNATION L CONGRESS OF GINITICS
THE HAGUE

The XIth Intérnational Concress of Genstics was
hald at the Hague from September 2-10, 1963 . Prof. &a,.liadorn
of Switzerland was the President of the Congress and I w=as
ong of the Vice Presidents, this being the first time for
an Indian Scientist to hold this positicn. At the opening
funiction the highest title of the Netherlands was conferred
upon Prof.M.J. Sirks of the University of Groningen by the
Queen of thv T2tlerlands. The Congress was extremely well
organised ard there were many interesting Symposia and
9css1ons, i przsented the following two papers at the
Cosgresss

3o fngiiced Mutasions at tke "Q" locus uin
relation to ths phylogeny of nexaploid
Triticum species.

2. Incid:nce of mutations in D. melanogaster
f2d on irradisted medium.

I also acted as the Chairman of the Session dealing
with Plant Genctics beld on September 9, 1963. I had many
discussiors with the lszading Génsticists of the world and
the Congrass proved to be a stimulating experience. I was
invired oy the Qusan of the Nethbrlands as well as the
dabassagors of - th s United Biates ang iS5 R forDinners
It wxs 2 great joy to see the amocunt of 1nturbst which the
Governmaonts of Countrlbs in Burcpe and United States take
in Scientists.

IV, LECTURES AT THS AGRICULTURAL UNIVIRSITY,
WAGENINGEN,

.I gave = saries of four lectures at the Agriculiural
University at ‘Yogeningen. These had been widely publicised and
I enclose = z0ny of the Notice issued by the University.

Contd. . . pll13.




Procedursz:

Seed samples of all new aneuploids should be
sent to Dr. Tsuchiya with the following information:

HOC 0 o

iv)

v)

variety in which obtained

cytology data if available :
me thods of induc tion

authority

chromosome(s) involved.

linkage data, if available, giving class
numbers.

Inversion stocks - Dr. R.\. Nilan.

It is prorosed that Dr.Nilan maintain and serve

as coordinator for invsrsion studies.

Procedure:

Seed samples of all new inversion stocks should
be sent_to Dr. Nilan with the following
informations: : '

a, variety

b. origin (induced or spontaneous)
o~ authority :

d. chromosomes involved.

Disc=se Resistance Stocks - Dr. J.G. Moséman

It is mroposed that Dr. Moseman maintain the
discase resistance stocks:

Zroczdures
Sze¢ samples of all resistance sources (except
thos® with U.3.D.A. "C.I.* Numbers) should be
sent to Dr. J.G. Moseman along with the following
informations:

a. disease concerned (Latin name).
b ovanme - ot ivariciy.

i) natural resistance, or
ii) mutant

1) srontaneous, or
2) induced

c. number and designations of cultures used
d. m:thod and technique of testing material
g aathorityce

Contd. ... p/l12:
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vi) Barley literaturs - Dr. R.A. Nilan

it is prorosed that Dr. Nilan maintain the
comprehensive summary of barley literature.
Dry -Nilan shotld be sent repriagts of all
publicati¢ns dealingwith barley. The curresnt
sumiary, "Cytology =and Gen:tics of Barley,
1051 - 1962" is in press and will soon be
publisaad - by the Washimton Stste Univ:irsity
Brégan

ITT. -THS XIth INTIRNATIONAT CONGRESR OF GZINETICS,
THe HAGUE

The XIsh -Interpational Congress of Genstics was
hald at the Hague from September 2-10, 1963, Prof. B.Hadcrn
of Switzerland was the President of the Congress and I was
one of the Vice Presidents, this being the first time for
an indian Scienfist to hoid this positicn., At the opening
function the highést title of ths Netherlands was conferred
upon Prof.M.Jd. Sirks of the' University of Groningen by the
Quezn of the Netherlands. The Congress was extremely well
crganised and there were many interesting Symposia and
Sessions. I presented the following two papers at the
Congresss

1+ “Induced Mutations at the "Q" locus in
rzlation to the phylogeny of hexaploid
Iriticum spagias.

2. Incldince of mut~tions in D. melanogaster .
fed on irradi~ted medium.

: I also 2¢cted as the Chairman of the Session dealing
with Plant Gen: tics held on Septamber 9, 1963 I had many
“discussions with the leading Gezneticists of the wor'd and
the Congress proved to'be a stimulating experionce. 1. was
invited by the Qusen of the Wetherlands as well as the
Ambassadors 51 ths United States and U.5.5.R.: Jor Dinner.
It was a Zreat jov to see the amount of interest which the
Governmenis of Countries in EBurope and United States take
in Scientists. ‘

IV. LICTURES AT THZ AGRICULTURAT UNIV RIITY,
WAGENINGEN,

I gave a series of four lecturss at the Agricultural
University at Wageningen. These had been widely publicised and
I encloss a - copy of the Notice issued by the University.
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Thers was a very enlightened audience 2t all the meetings

and sviry lecture was followed. by detailzd discussions,

The R:ctor Megnificus of the Jgricultural Jniversity expressed
a keen diosire to have closé relationships with Indian
\gricnltural Scisitists. The Dutch have had extensivs
expereience o tropical agriculture and they hoped that

the Indian Zmoassv at the Hague will taks some interest

in establishing ccntacts with Wageningen.

The particiration in tlese International Symposia
was of great value in learning the trends of thought and
experimentation currently underway in foreign countries,
The contacts established ha . helped in obtaining very
valuable genetic material, 1 enclose as an gxample a copy
of a letter received from Dr. Williams of North Dakota.
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Thers was 2 very enlightened audience at all the meetings
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was of great value in learning the trends of thought and
experimentation currently underway in foreign countriss.
The contacts ectablished ha . helped in obtaining vVvery
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Inited States Deptt. of Agriculture
Agrieultural Res. Service
Crops Research Division
October 18,1963.

Stated University jtation,
Fargo, North DakotAa.

Dr.M.S.Swaminathan,
Divn, of Botesnyy detslady
New Dzslhi-12.

Dgar Dr, Swaminathan,

You menticned at the “h:at Genetics Symposium in Lund
that ycu would like to have seed of stem rust resistant durums.
I have sent packets of se=d of 14 varieties to Dr.J.C.Craddock,
Beltsille, Maryland, who will handle inspsction of the seed and
will forward the seed to you by air. The varisties I have
sent are listcd as follows:

1) VWells 8) C.I., 7805

2) Lakota 9) ST.464

3) Yuma ¢ 5 o0 SR e SY.

4) Ramsey 1Y PuT. 94701

5) Langdon 12) P31 192168
5) Gold:n Ball 13% Col -3 hs

TE P 1 9240 143 Khapli emmer.

The first five varictics wers develor:zd at North Dakota,
but the remaining ones wore selected from the World Collection
of Wheat. These varietics are resistant or partially resistant to
the races of rust prevalent in the durum gorwing area of North
America. Khapli emmer was the main source of resistance for
Wells, Lakota, Langdon and Yuma. Noné of these 4 yarietissg
possess all of the Khapli resistance genes.?. 1.94T701 was thea
scurce of resistance for Ramgsey. Goldzn Ball an? C.I.3255
probably hava ths same major genc for resistance Aas P.1.94701,
ST.464, P.1.192179,C.1. 8155 and C.1. 7805 are similar in
resistance and each heve at least 2 major genss which provide us
with a high degres of resistance. P.I. 192168 probably has a
resistance gene different from any of those represented in the
other 1% varieties. I would be greatly interasted in hearing
from you how thes: varietiss perform in your area, especinlly
with respect to rosis tance to stem rust.

It was 2 great pleasure for me to meet you and “alk with
you at the meztings. I hope the sezd will reach you n time for
planting.

Sincerely yours,
54/~ Norman D.Williams,
Ganeticists
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United States Deptt. of Agriculture
\gricultural Res, Sgrvice
Crops Research Division
Ocsobar 18,1963.

Stated University 3tation,
Fargo, North Dakota.

AIR MATL

Dr.M. S:.Swaninathan,
N, of Bobany, 1.\ RT.
New Dalhi-12.

zar Dr. Swaminathan,

You menticnzd at the Wh:at Genetics Symposium in Lund
that ycu would like to have seed of stem rust resistant durums.
I have sent packets of sesd of 14 varieties to Dr.Jd.C.Craddock
Bzltsille, Maryland, who will handlz insm:iction of the seed and
will forward the sced to you by =air. Thz varisties I have
sent are listed as follows:

1) Wells 3y C. k. 78085

2) Lakota 9) ST.464

%) Yuma ) ST 825

4) Ramszy 9y P.F 94901

5) Langdon 12).P.1. 192168
) Goldin 321l 13; C.I. 8155

7Y PiT. 192179 14) Khapli emmer.

The first Jive varictizs wers devalonzd at North Dakota,
but the remaining ones wiore selected from the World Collection
of Wheat. These variatics are resist=mt or partially resistant to
the races of rust prevalant in the durum gorwing area of North
América. Khapli emmer was the main sourc: of resistance for
Wwells, Lakota, Langdon and Yuma. None of thess 4 varistiss
possess all of the Khapli resistance genes.2.1.94701 was ths
scurce of resistance for Ramsey. Golden 3all an? C.I.3255
probably havs the same major gene for resistance Aas P.I1.94701.
aT. 464, P.I1.192179,C.1. 8155 and C.I1. 7805 are similar in
resistance and each h=ve at least 2 major genes which provide us
with 2 high degres of resistance. P.I. 192168 probably has 2
resistance gene different {rom any of those represcented in the
other 13 varieties. I would be greatly interssted in hearing
from you how thes: varicties perform in your area, espeeially
with réspect to resistance to stem rust.

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

Sincerely yours,

Sd/- Norman D.Williams,
Geneticist.
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DR. M.S5.S8%MINATHAN

Head, Division of 3otany, Indian Agricu

7zal in september 1963 in

Laboratorium VvOOr Brfeli jkheidsleer,

1. Woensdag 11 sept., 16.00

]tural Rescarch Institute, New Delhi;. Indla

de collzgezaal van het
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houdeén :

uur precies :

Macro-mutatiors =nd sub-specific differentisation in Triticum.

0. Dondzrdag 12 sept., 16.00 uur precies :

Mut=tion breeding in some

polyploid crop planis.

3., Vrijdag 13 sept., 16.00 uur precicass

Indi reect affects of radin=
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rediation in food rrsservaci.a.

4. Mazndag 153 sept.., 11.00

Experimental menipui«iion

interspecific crosses.
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Tandbouvhogeschool Wagsiningen
DR. M.S.SYWMINATHAN
Head, Division of Botany, Indian \gricultural Ressarch Institute, Now Delhi; India
zal in september 1963 in de collzgezaal van het
Laboratorium voor  Erfelijkheidsleer, Gen. Foulkesweg 53, de volgende voordrabhten
houden :

1. Woensdag 11 sept.y 16,00 uur preciss 3

Macro-mutations and sub-specific differentistion in Triticum.

2. Dondzrdag 12 sept., 16.00 uur precies :

Mut~tion breeding in some polyploid crop planis.

3. Vrijdag 1% sept., 16.00 uur precies:

] _ A Irdirent effects of radistions wish raife. . . % the use OF -
radiation in food 1rsservacion.
4. Masndag 16, sept.s 11.00 uup praglcoss
Experimental manipulatiocir of embryo £ilwih i H0o2 shcompeiible

interspecific crosses;
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THE SECOND INTERNATIONAT WHEAT GSNETICS
SYMPOSIUM, LUND,

The recent progress in wheat genetics was surveyed
at the Second International Wheat Genetics Symposium held
at thz Genetics Institute, University of Lund, Sweden, from
August 19-24, 1963. There were 8 sessions in all dealing
with quality, plant breecding methods, disease resistance,
taxonomy and phylogeny, amrhiploids, aneuploidy and cyto-
genetic structure as applied to wheat. The speakers in the
first seven sessions had all bzzn chosen by an International
Organizing Committee and there were no contributed papers in
these sessions. From the papers offered voluntarily by
different contributérs ten were chosen for oral presentation
at thz 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 decided to
hold the next Symposium in Australia just befors the 12th
International Congress of Genetics which is scheduled to be
held in Japan in 1968. A new International Wheat Reszarch
Co-ordination Committee comprising Prof. J. Mac Key of
Sweden (Chairman), Dr. E.R. Sears %United States), Dr. D.R.
Knott fCanada), Dr. R. ‘Riley {U:;K. ¥y Dri AT, 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 Symposium drawn
from 45 countries. Dr. B.C. Jenkinsg of Canada asted as the
General Chairman of the Sympesium. In addition to the
Secientific discussions, excursions had been organised to see
the cereal breeding work in rrogress at Weibullsholm Plant
Breeding Institute, Landskrona and the Swedish Seed Associa-
tion, Svalof. Opportunities were provided to hold 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. FProf., J.
Mac Key, laft nothing to be desirsd in the way of catering to
the intzllectual nzeds 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 were +three invited papers
dzaling with recent research on theestimation of protein
quality in wheat in relation to baking and milling.proper-
ties: Dr. Fid.Rs Hird of Australia dealt with frictional
changzs brcught sbcut by changing disulphide bonds. He
stressed the fact that the introduction of the alesurone
layer in milling #ill harm the dough. Blectro-phoretic
analysis of protein 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. O. Hall of Sweden also presented evidence on the
usefulness of elactrophoretic analysis of proteins in rela-
tion to the determipation of quality. This technique.is of
great value in genetic analysis and thers is evidence 1o
suggest‘that T. durum has duplications of certain bands
seen in aestlvum varieties. Dr. E.A, Favret of Argentina
showed that chromosome 5D of wkéat carries genes for gluten
strength. Thus, the D genome seems to contribute towards
quality. ’

2. Plant Brezsding Methods in Whest:

~Dr. C.F. Konzak of UJ:3.A. outlined the results of
mutation breeding in wheat. He showed that through the use
of chemical mutagens a wide spectrum of mutations can be
obtained. In this way the chances of picking up a desirable
mutation can be enhanced. .He coafirmed the findings made at
the Indian Agricultural Research Institute that awned mutants
in an =zwnless wheat can yield 10-15 per cent more than the
parent strain. Mutations foi quality, both deleterious and
beneficial, can ne obtained, Mutations conferring siraw
stiffness are froquent in the progenics of varieties treated
wi th ethyl—methﬂle—svlphonate. Dry R, K. - Sgosgiroii of {ialy
dealt with induced mutations in characters governed by many
genes., He pointed out that while mean valueg for a quantitative
trait ars usu2ily a2dversely affected in irradiated populations,
the wvariance is ruch higher. Scope hence exists for selections
of some superior gemtypes. The genetic component of variance
is much highsr in the irradiated population. Also,the environ-
mental variance is increased thereby indicating that the
interaction with the snvironment is greater.

Dr. 5. Borojevic of Yugoslavia dealt with the
estimation of combining ability in wheat ’'crosses.
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He observed transgressive segregations for height and
eéarliness in crosses involving varieties drawn from
different geographic regions. Under the conditions in

which wheat grows in Yugoslavia earliness could be used

as an indzx of yield and heading 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. J.W. Schmidt outlined the experience of American workers
in the field of hybrid wheat production. Derivatives of

Ty timopheavi providzd both male sterility and fertility
restorer factors. The inheritance of fertility restorers is
very comrlex. The extent of heterosis has been found to

be about 12 per cent. There are severalproblems relating to
seed production and quality which have to be overcome before
hybrid wheat can become a practical proposition.

3. Discase Resistance in Wheat:

In this session Dr. R.C.P. 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 resistance to
stripve rust is given in Table 1.

Table 1.

Genotyre of different varieties for stripe
rust resistance

% Physiologic race
Varie ty

% 2B 5 8 8B 27/53
Chinese 166 i Yr1 Yr1 Yr1 Yr1 -
Heine VII Yr2 Yr2 Yr2 s Yr2
Minister Yr3 = & = e
T. spelta Yr5 Yr5 Yr5 Yr5 Yr5
Pecko Yr6 - - Yr6 -
Thatcher Yr7 Yr7
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Dr. R.G. Anderson of Canada dealt with the
inheritance of resistance to leaf rust in wheat varieties.
Thatcher has one major gene for resistance to race 5 but
its effects are modified by other gencs. Seedling suscept-
ability is come times followed hy post-seedling rasistance;
hence the stege of developmeni is important in génetic
studies. Several workers have reported complementary genes
for resistance but on further analysis such resistance
has proved to be duz to the two varieties used in the cross
possessing reésistance to twe separatie Traces, Thus;, waen
a mixture of races isused, the two varieties will be individ-
ually susceptible but will prove to be resistant in a hybrid
combination. Dr. D.R. Xnott of Canada describesd the work.on
stem rust resistance in wheat. Several different sources
of resistance genes have been id . ntified in Triticum and
Acropyron. By a remarkable riece of chromosome engine:ring
Dr. Knott succeeded in transferring the Sr. genc for stem
rust resistance located on chromosome 2D of T. aestivum
to T. durum. Chromosome 2D was isolsted by back crossing the
péntaploid hybrids to T. durum and the transfer of the Sr,
gene was accomplished through a neutron induced translocation.
Thus, not only has a new form of resistance become availaple
in tetraploid wheat but it has 81so bzcome feasible to study
the effect c¢f gene dosage on resistance by crossing durum with
aestivum. In serological studies, none ofthe tests revealzd
tne rresence of an antigen specifie to ths genotype. Hencs
Flor's views could not bz confirmed in wheat. Ur. W.Q.Loegerinz
d2alt with ths relaticnship betwe :n the host and the rathogen
in wheat. In general, similar patterns of major gene effecis
are visible with reference to resistance to all fungal patho-
gens. Dr. Loegering proposed the use of the term "agegricorpus”
to indicate +he infected organism. The host-pathogen-environ-
ment reaction conditions the aegricorpus. This concept will be
vary valuabls in exrlainiag the differences in thke genetic
resul ts obtained by different investigators and phenomena such
as reversal of dominance. Dr. Loegering sxpressed disarpointment
that the resistance transferred from allied genera has proved
to . be unstable. Dr. A.T. Pugeiey dealt with mildew rssistance
in Jgnisat., About 30 physiologic racszs have bezn isolated in
the mildew organism and cix different genes have been identi-
fied in 17 varieties. The six genes and the names of the
varieties in which they were first jdentified are given in

Table 2.
Tebie 2
Genes for mildew . resistance
Gene symboi. Variety in which first identified
r - :
Ml1 : : Thew
: Ml3 Sonora

Mlu Ulka

Mlc : : Chul

Mlq Asosan -

M1 Birdproof

b
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Dr. 35.E. Sebest2 of the United States outlined
the gene tics of resistance to wviruses in wheat. In the
United States the "Take-all" disease has apreared in an
epidemic form during the last few years. The mosaic virus
is also important. Derivatives from crosses between
Agropyron and Triticum species are promising from the point
of view of bresding for resistance. Only one pair of chromo-
somes in Agropyron ecntrols the local lesion reaction to
mosaic virus. Hence, the inter-generic transfer of resistance
can be brought about without much assoeciated ddverse effects.

4. Wheat taxonomy and phylogeny:

In this session there were papers by Drs. Zohary
of Israel, Y, Cauderon of France, E.B. Wagenaar of Canada
and J. Mac Key of Sweden. Dr. Zohary pointzd out that there
must be one pivotal genome common to Aall tetraploid Triticums
and one genome which may get modified. Many ofthe so-called
species did not show clear morphological discontinuity and
hence they should be referred +0 as "speecies clusters". The
possibility of introgression from alliea genera may explain
the occurrence of several "super gen:zs" in whzat. 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 timopheevi complex. Dr. Mac Key, who had
earlier merged all the h:zxaploid species of Triticum as
sub-species of Triticum asstivum L., now rroposed that a
similar merger as shcwn in Table 3 should be adopted with
regard to. the té travloidss

Table 3.

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

‘Somatic
Chromosome Species. Sub-species.
Number,

14 T. monococcum Monococcum
Aegilopoides

28 T. turgidum Dicoccum
s Carthlicum
Polonicum

Turgidum
timopheevi. Timopheevi

Araraticum

aestivum Vulgare
Sphaerococcum
Compac tum
Spelta
Macha
Vavilovi

28

I3

42

=
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5. Amphirloids and addition to wheat
of charscters from rel-ted genera:

Prof. A. Muntzing of Sweden presented the data
obtainad by Frof, Pissrav of the U.S.5.R. and himszlf in
brecding studies with rye-wheat hybrids. Prof. Pissrav
finds that the high protein content of rye-wheats can be
transferred :o soft wheats through hybridisation. Since the
D genome of whe=t introduces susceptibility to many disesases,
he is attempting to replace the D genome with the rye-genome.
Prof. Muntzing pointzd out that in Sweden very good rye-wheat
strains have been evolvad ' 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.

A o Wheat
Character Rye-wheat parent
1000 Kernel wsight. 58 to 60 gms. 46-50 gms.
Kernel qua11+y
(grading valuz) Q,86 10
“Yield (% of wheat) 90 to 98 100
Crude protzin content
(relative v=21lue) : 120.6 100

; The tendency for pre-germination in rye-wheat is not
desirable from the point of view of baking quality and hence
attempts are being made to eliminate this character. Rye-wheat
shows very good winter hardinsss. Dr. B.C. Jenkins of Canada
d:seribed ths various substitutions and additions of rye-
chromosomes brought about in wheat. Similarly, Dr. A, Wienhues
of Germany described the substitutions. of \gropyron rairs for
wheat pairs. The question whsther .an alien pair could be expected
to replace only a homoeologous wheat pair wlth which it has had
a common avolutionary origin, is still open since the evidenée at
present available is insufficiznt to clarify this issue.

Pro®. H. Kihara of Japan described the producticn of male sterile
forms of wheat by transferring wheat nucleus into ths cytoplasn
of mhrious other specigs. In certain combinations, such as
timoph" cytoplasm plus durum nucleus, haploids occur frequent-
S lhu“, the interaction bec tween the cytoplasm and the nucleus
can be Ude as another me thod for the productyonof haploids.

Gontd. i i nits
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6. Aneuploidy.in wheat genetics:

There were four papers in this session. Owing
to its hexaploid constitution, T.aesstivum is a difficult
material for conventional 1lnkm”‘ “anmlysis but Dr. Z.R.
gears of o the United Sfalesg dcmonqtratud how this could
be accomplished by using teélocentric chromosomzs.

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 found to bz located in a distal
segment of chromosome 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 difficult in tetraploid wheats because aneuploids
do not survive so readily in them. Howevar, Dr. Noronha
Wagner of Portugal working with T. durum was able to
obtain nullisomic-tetrasomic combinations for some
chrcmosomes. FProm these studies it is clear that there

is considerable gene homology between the A and B genomes.
From a lantern slide shown by Dr. Wagner, I pointed out
that the sar of nulli TB-tetra TA has sphearococeoid
characters-and glume discolouration. This suggests that
the sphearococcoid charact:r could well arise through
duplication of = gcnerresvnt in caromosome 7\ toguth r with
the zbsence of a gene in chromosome TB.

T« - Cytogenstic structure of Wheat:

Dr. ‘R, Riley of 0. K. prowvided datd in conlirm-
ation of the hyvothesis that homoeologous meiotic pairing
and ;recombination occur when the effeet of the multi-
valent suvpressor gene in chromosome 5B is removed. The
pairing takiug place in ‘the absence of the gene in chromo=-
some 5B is largely between the homoeologous chromosomes in
the different genomes. Dr. Riley postul= ted that the multi-
valent suppressor gene should have evolved as a mutation
after the tetraploid wheats arose. He also suggested that
Aegilops mutica is as likely as Aegilops speltoides to have
been the B g:nome donor. The fact that the remcval of 5B
promotes allosyndetic pairing can be exnloited in wheat
Breeding. Another interesting point made by Dr. Rily
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is that a high frequency of polyhaploids occur in the
progznies of plants monosomic for chromosome 1A, Dr.M.
Qkamoto of Japan providad experimental evidence to suggest
that mutatiors affecting pairing can occur in wheat.

Dr. J.G.T. Hermsen of the Netherlands showed that

Triticum macha carries on different chromosomes one

gene for necrosis and another gene for ¢hlorosis.

My parer entitled "Mutational analysis in

the hexaploid wheat complex" was also included in this
sessicn. I showed how the free threshing gene Q evolved
througha series of tand:zm repeats otartlngw1th the
initial Q present .in einkorn wheat. In einkorn, Q

ensures organised flower morphogcnu51s . In the presence
of Q sevéeral lethal and semi-lethal factors can be
rresant in cultivated wheats. I suggested that the
existence of such "harmful genes" may not be due to
Ugene tic inertia" facilitated by polyploidy but may
have some bsaring on fitnsss and vigour. The rarer dzalt
with the probable evolutionary history of the Q, C and
S leci in wheat.

Bewgeontribuisd Fapars:

A series of papers were presented by Russian
workers indicating how Spring wheat can bs converted
into wintsr wheat through adaptation. Vernalization at

=%°C has bzen found to be effective in increasing
protein contsnt. Two papers of interest in this session
were one d:aling with adaptation of varieties by Dr.

(. W. Finlay of Australia and another by Dr. R.M. Caldwell
of U.8,4A. on the genetics of resistance to Hessian Fly
(1hyt0ph1ﬁq dlstruetor) Three genes have been found for
resistance to Hessian fly and four races (A,B,C and D)
have so far beén isolated in the flies. Thus, the old
viesw that physiclogic specialisation may notjoccur in
inseols sCEmEhov e 1noorrvct

The procesdings of the Second International
Wheat Genetics Symposium will be published as a supplement
to "Hisreditas". When published, this will be a compilation
‘Bf ?fcm, value to the geneticists and breeders working
on - whe

Contd.....p/9.




O

Tl

Hi PIRST INTSRNATIONAL  BARLEY
INETICS  SYMPOSIUM,WAGININGZN

@ -3

This sy qposium was held from August 26-30,1963

at Wageningsn, fhu Ve therlands. There wers sevaral Sessions
deh 11\0 with 1\3 1g1n, g:netics, breeding and quality of
barle The panrers were fxc cdingly interssting, and cf a very
high standqrﬂ There was also a visit to a few Breweries. I

was ask:d to serve on a Committee constituted to discuss the
possibilities of International Co-operation ir the field of
Barley Rescarch. My suggesticn that a composite bulk of all
)thJ tetraploid barley variesties produced in different
ngtabliqh“d)COUHfIlcSZSO that a maximum géenotypic diversity can be
SUSE) generated for fertility characters was welcomed. Dr. H.Gaul
of Cermany was assigned this work,

The oth:r measures for coordinating barley ressarch
which were decided upon are as follows:

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

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

Individuals responsible for the coordination
are 23s follows:

Overall coordinator - Dr.D.'l. Robertson
Chromosome 1 coordinator - Dr. R.G.Shands.
s I R ke T

- Dr, R. Takahashi

= L W o RO B e RS O
- Dr. Henry Shands
-.Dr. C.R. Burnham (%)
- Dr. ‘rne Hagberg (?)

I OJlH NN

Procedure for seed stocks:

Secd samples of all new described mutants should
be sa@nt to Dr. D.W.Robertson to meske them
available to other workers. 1Include:

a., varizty in which obtained

b. description of mutant

c. origin of mutant - spontaneous or
induced (if 1nducud, give agent)

d. any gecnetic data obtained.

Contd...pl o
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Dr. Robertson and his committee on assigning gene symbols
will then assign the character a symbol.

In order to provide worldwide coordination for genetic studies,
othar persons havz besn assigned responsibility for individual
chromesomes. It is desirable that individuals conducting genetic
studies inform the coordinators of their projects.

Thos: interested in initiating 2 particular genetic study are
invted to inquirz of the various cocrdinators whether their
proposed preject is being carried ont by other- investigators

as well as inform the coordinators of the proroszd investi-
gation. Coordinators should also be sent data or information
relative to their respsctive chromosomes,

This is a concept where coordinators will Act as A claaring
hou:2 and data will be handled confidentially. Rescarch workers
will be referred to those doing work on ths particular project
rather than be given the information by the cocrdinator.
Properly uvused, (i.e. workers sending infermation to, and
requesting information from) this coordinator arrangsmanf should
prevent duplicative efforts and provide mors coordinated
research.

ii) Translocation and tertiary trisomic stocks -
Dr. R.T. Ramage,

It is proposed that Dr. Ramage maintain the
sranslocation and tertiary trisomic stocks and
~serve as coordinator for translocation studies.

¥Yrocedure:

Szed s=mples of all new translocations should
be sent to Dr. Ramage with the following
information:

. originator's designation (number, etc)

2. cytological data on breakpoints, if avai lable
8. varicty or hybrid in which induced

4. methods of inducticon (mutagenic agent).
S5cvauthority : -

6. chromosomes involvezd

7. linkage data, if available, in the following

form: Sk s
Cross Pype sof data e f & -n Total P % (S0l
T2-4 axor F2 . B et o S A 50+ 7

After information and seed stocks hav: been received the
translocation stock will be assignsd a letter designation.

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

14 is proposed that Dr. Tsuchiya maintain these
stocks and serve as coordinator for ansuploid
studiss.

Con¥d i o pf 1k




Seed samples of all new ancuploids should be
sént to Dr. Tsuchiya with the following information:

varizty in which obtained

cytology data if available

me theds of induc tion

authority

ch.romosome(s) involved.

1inkage data, if available, giving class

numbars.

H© L0 o d

iv) Inversion stocks - Dr. R.A. Nilan.

It is prorosed that Dr.Nilan maintain and serve
as coardinator for inversion studies.

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

information:

a2, variety

b. origin (induced or spontansous)
c. authority

d. chromosomes involved.

v) Diseas:z Resistance Stocks - Dr. J.G. Moseman

It is proposed that Dr. Moseman maintain the
disease resistance stocks:

45

roczdure:

——

@

Sced samples of all resistance sources (except
those with U.S.D.A, "C,I.* Numbers) should be
scnt to Dr. J.G. Moseman along with the following
information:

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

i) natural resistance, or
ii) mutant

1) srontaneous, Or
?2) induced

c. rumber and d:signations of cultures used
d. m:thod and technique of testing material
e, authority.

Contd....p/l12.



vi) Barley literaturs - Dr. R.A. Nilan

It is prorosed that Dr. Nilan maintain the
comprehénsive summary of barley literature.
Dr. iilan should be sent reprints of all
publications dealingwith barley. The current
sumtary, "Cytology and Gen:tics of Barley,
105+ - 1962" is in press and will soon be
sublishzd by thes Washirgton Qtate University

Pro

< D

Ju

1T, TH: XIth TNTIRVATIONAL CONGRESS OF GoN4TICS,
THE HAGUE

The XIth International Con-ress of Genatics wAas
hald at the Hague from September 510y 1085 Profa #.,Hadorn
of Switzerliand was the President of the Congress and I was
one of the Vice Presidents, this being the £irsi time tor
an ‘ndisn Scientist to hold this positicn. %t the opening
funciion the highest title of thse Ne therlands was conferred
upon Prof.M,J. Sirks of the University of Groningen by the
Quezn of the Netherlands. The Congress wAs extremely well
organised and there were many interesting Symposia and

, dassions. T nresented the following two papers At the
: gongrass:

1. Induced Mutations at tke "Q" locus °n
rel=ation to the phylogeny of hexaploid
Triticum speciss.

5. Treid-nce of mutations in D. melanogaster
fad on irradizted medium.

T alse acted 2s the Chairman of the Session dealing
with Dlan+ den:iics held on Septzmber 9, 1963. 1 had many
discussions with tne lzading Geneticists of the world and
ths Congress proved to be a stimulating experience. 1 was
invised by the Qusen of the Netherlands as well as the
Amhaszadors of thes United States and 3.8 -for - Dinners
Tt was 2 great joy to see the amount of interest which the
Governmznts cf Countries in Europe and nited States take

in Scientiists.

V. LECTURES AT THE AGRICLTURAT UNIV . RSITY,
WAGENINGEN.

1 gave a series of four lecturcs at the Agricultural

University at Wageningen. -These had been widely publicised and
Jeenale

se a copy of the Notice issued by the Universi ty.,

Contd....p/1%.
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Thers was 3 Very enlightened audience At 211 the meetings

and svery lacture w=2s followed. by dztailzd discussions.

The R:ctor Magnificus of tie \gricul tural niversity expressed
a keen d:sire to have close relationshins with Indian
\grienltural 3cientists. The Dutch have had extensive
gxpersience of tropical agriculture and they hoped that

the Indian Smbassy at the Hagus will tak:z some interest

in establishing ccntacts with Wageningen.

CONCLUSIONS

The particiration in the se International Symposia
was of great value in le arning the trends of thought and
experimentation currently underway in foreign countrigs.
The contacts established h2 . nelped in obtaining very
valuable genetic material. 1 enclose as an exampleé a copy
of a letter received from Dr. williams of North Dakota.
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United States Deptt. of Agriculture
Agricultural Res. Service
Crops Research Division
October 18,1963.

Stated University itation,
Fargo, North Dakota.

AIR MAIL

Dr.M.S.Swaminathan,
Divn. of Botsny, I.\.R.I.,
New Dzlhi=12.

Dear Dr. Swaninathan,

You menticned at the Whzat Genetics Symposium in Lund
that ycu would like to have seed of stem rust resistant durums.
I hava sent packets of seed of 14 varieties to Dr.J.C.Craddock,
Beltsille, Maryland, who will handls insnection of the seed and
will forward the seed to you by air. The varizties I have
sent are listed as follows:

13 Viells a0 T 80N

2} Lakota 9) ST.464

3) Yuma OV 0o 5259

4) Ramszy 11). P.I. 94701

5) Langdon T2 BT, 192168
6) Goldzn Ball 13% ety SR S5 E- 1

Ty P.1. 192179 : 14} Khapli emmer.

e
e

The first five varictiss wers develorsd 2t North Dakaota,
but the remaining ones wire selected from the World Collection

of Whcat. These varieties are resist=nt or partially resistant to
the races of rust prevalent in the durum gorwing arsa of North
ain source of resistance for
Wells, Lakota, Langdon and Yuma. None of these 4 varietises
possess all of th: Khapli resistance genes.P.1.94701 was the
source ol resistance for Ramsey. Golden Ball and: G, k95255
probably have the same major gene for resistance AS P.1.94701.
ST.464, P.1.192179,C.I. 8155 and C.I. 7805 are similar in
resistance and each heve at least 2 major genss which provide us
with a high degree of resistancs. P.l. 192168 probably has a
resistance gene different from any of those represented in the
other 13 varieties. I would be greatly interzsted in hearing

from you how thes: variecties perform in your arca, espeecially
with respect to resistance to stem rust.

)

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

Sincerely yours,

3d/- Norman D.Williams,
Geneaticist.

MSS:nji
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Tandbouwhogeschool Wageningen
DR. M.S.SWMINATHAN

Head, Division of 3otany, Indian Agricultural Reseéarch Institute, New Delhi, Indi=

zal in september 1963 in de collegezaal van het

Laboratorium vooOT Erfelijkheidsleer, Gen. Toulkesweg 53, de volgende voordrachtsn

houdén :

ks

1. 4Wosnsdag 11 sept., 16.00 uur precies :

Macro-mutations and sub-specific differentiation in Triticum.

Dondzrdag 12 sept., 16.00 uur precies :

Mut=tion breeding in some polyploid crop planis.

t., 16.00 uur precies:

Tndirect effects of radiations with referance 10 the us<e. or

radiation in food jressivation.

4. Maandzg 16, sept., 11.00 uwur precies:

xperinental manipulation of smbryo growth 1 HOue ineompstible

interspecific crosses.

BELANGATELLENDEN ZIJN HARTELIJK WELKOM



Raport{on the Visits £q~@waden ~and
;] Netherlands during 1963

M q Swpminathan SRR
'tural ‘Research Instltute‘~;;f
New Dvihl. : e




THE SECOND INTERNATIONAT WHEAT GSNETICS
SYMPOSIUM, LUND.

The recent progress in wheat genetics was surveyed.
at the Second International Whzat Genetics Symposium held
at thz Genetics Institute, University of 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 sessions had all bssn chosen by an International
Organizing Committee and there were no contributed papers in
these sessions. From the papers offered voluntarily by
different contributérs ten were chosen for oral presentation
at thes last session. There was a business meeting on August
24, 1963, to decide upon the wvenue and date for the next
International Wheat Gene tics Symposium. 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 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 ICanada), Dri R. Riley {U.Ka )o Dric AT - PUESTEY
(Australial, Dr. T. Matsumura (Japan) and Dr. M.S. Swaminathan
(India) was constituted to plan and organise the.next
International Wheat. Genstics Symposium.

There were 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 Weibullsholm Plant
Breeding Institute, Landskrona and the Swedish Seed Associa-
tion, Svalof. Opportunities were provided to hold 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. Prof. J.
Mac Key, laft nothing to be dssirad in the way of catering to
the intzllectual nzeds as well as physical comforts of the ;
participants. I give below a summary of the important find-
ings reported at the Symposium,

Gontdes . P12,
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1. Wheat Quality:

, In this session thare were  three invited papers
dsaling with recen: research on theestimation of protein
guality in wheat in relation to baking and milling proper-
ties. Dr. F.J.R. Hird of Australia dealt with frictional
changes breought abcut by changing disulphide bonds. He
stressed the fact that the introduction of the aleurone
layer in milling will harm the dough. Electro-phoretic’
analysis of proiein 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. O. Hall of Sweden also presented evidence on the
usefulness of electrophoretic analysis of proteins in rela-
tion to the determination of quality. This technique 1is of
great value in genetic analysis and there is evidence to
suggsst that T. durum has duplications of certain bands
seen in aestivum varieties. Dr. E.A, Favret of Argentina
.showed that chromosome 5D of wheat carries genes for gluten
strength. Thus, the D genome seems to contribute towards
quality. ;

2. Plant Bresding Methods in Wheat:

Dr. ©.F. Ronzak of U.9.A. outlined the results of
mutation breeding in wheat. He showed that through the use
of chemical mutagens a wide spectrum of mutaticns can be
obtained. In this way the chances of picking up a desirable
mutation can be enhznced. .He ¢onfirmed the findings made at
the Indian Agricultural Ressarch Insftitute that awned mutants
in an awnless wheat can yield 10-15 per cent more than the
parent strain. Mutations fer quality. both deleterious and
beneficial, can be obtained. Mutations conferring sgraw
stiffness are frequent in the progenies of varieties treated
with ethyl-methane-sulphcnate. Dr. R.E. Scossiroli of ltaly
dealt wi*h induced mntaticans in characters governed by many
genes. He pointed out that while mean values for a quantitative
trait s2re usually adversely affected in irradiated populations,
the variance is uuch higher. Scope hence exists for selection
of some superior zemtypés. 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 whe=t crosses.

Cortdani « /B
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He observed transgressive segregations for height and
éarliness in crosses involving varieties drawn from
different geographic regions. Under the conditions in

which wheat grows in Yugoslavia earliness could be used

as an index of yield and hezading 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. J.W. Schmidt outlined the experience of American workers
in the field of hybrid wheat rroduction. Derivatives of

T. timophesvi rrovidsd both male sterility and fertility
restorer factors. The inheritance of fertility restorers is
very comrlex. The extent of heterosis has been found to

be about 12 per cent. There are severalproblems relating to
seed production and quality which have to be overcome before
hybrid wheat can become a practical proposition.

3. 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
rhysiologic race. The heterozygotes usually show an inter-
mediate pustule tyré. 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 resistance to
stripe rust: is given in Table 1.

Table 1.

Genotype of different varieties for stripe
rust resistance

.g Physiologic race
Varie ty

% 2R 5 8 8B 27/53
Chinese 166 Yr1 Yr1 Yr1 Yr1 -
Heine VII Yr2 Yr2 Yr2 e Yr2
Minister Yr3 i = . <
T. spelta Yr5 Yr5 Yr5 Yr5 Yr5
Peko ; Yr6 - “ Yr6 -
Thatcher Yr7 Yr7

Contd...p/4.
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Dr. R.G. Anderson of Canada de¢ali with the
inheritance of resistance to léaf rust in wheat varieties.
Thatcher has one major gene for resistance to race 5 but
its effects are modified by other genes. Seedling suscept-
ability is some times followed by post-secdling resistance;
hence the stage of development is important in genetic
studies. Several workers have reported complementary genes
for resistance bui 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, when
a mixture of races isused, the two varieties will be individ-
ually susceptible. but will prove to b¢ resistant in a hybrid
combination. Dr. D.R. ¥nott of Canada describzd the work on
gtem: rust . ‘résistance in wheat. Several different sources
of .resistance genes have been id:ntified in Triticum and
Agroryron. By a remarkable piece of chromosome engine:ring.
Dr. Knott succeeded in transferring the Sr_. gene for stem
rust resistance located on chromosome 2D of T. aestivum
to T. durum. Chromosome 2D was isolsted by back crossing the
réntaploid hybrids to- T. durum and the transfer of the -r,
gene was accomplished through a neutron induced trans location.
Thus, not only has a new form of resistance become available
in tetraploid wheat but it has also become feasible to study
the effect of gene dosage on resistance by crossing durum wita
aestivum. In serological studies, none cfthe tests revealad
ghe presence’ arsan nntl én specific to the genotype. Hence
Flor!'s views cculd not bu}oonfirmed in wheat. Dr. W.Q.Loegerinz
dealt with th: relationship betwe:n the host and the prathogen
in wheat. In gc¢neral, similar patterns of major gene effacts
are visible with reference to resistance to all fungql patho-
gens. Dr. Losgering prorosed the use of the term "aegricorpus®
to indicate the infect2d organism. The host-pathogen-environ-
ment reaction conditions the aegricorpus. This concept will be

zry valuabls in exrlaining the differences in thke geneti

results obtained by different investigators and Thenomenq such

: as reversal of dominance. Dr. Leegering expressed disappointment

' that the resistance transferred from allied genera has proved

to bs unstable. Dr. A.T. Pugsley d2alt with mildew rasistance

in ‘whast. About 30" physiologic races have besn isolated in

the mildsw organism and six differant genes have been identi-

figd in 17 wvariztizs. The six geres and the names of the

yarietics in which they were:  first ‘dkntlfl ed are given in

Table 2. :
R o
Genes for mildew . resistance
Gene symbol. Variety in which first identified
Ml1 i Thew
; Mla . sonora
P : Ulka
Ml Chul
c
Mlq Asosan
Mlb Birdproof

Contd...n/5.
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Dr. E.E, Sebesta of the nited States outlined
the gene ties of rzgistanee to wiruses in wheat. /In the
United States the "Take-all" disease has apreared in an
epidemic form during the 1last few years. The mosaic virus
is also important. Derivatives from crosses bestween
Agroryron and Triticum species are promising from the point
of view of brezding for resistance. Only one pair of chromo-
somes in Agropyron ccntrols the local lesion reaction to
mosaic virus. Hence, the inter-generic transfer of resistance
can be brought about without much associated adverse effects.

4. Whest taxonomy and phylogeny:

In this seéssion there were papers by Drs. Zohary
of Israel, Y, Cauderon of France, E.B. Wagenaar of Canada
and J. Mac Key of Sweden. Dr. Zohary pointzd out that there
must be one pivotal genome common to Aall tetraploid Triticums
and one genomé which may get modified. Many of the so-called
species did not show clear morphological discontinuity =and
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 that chromosomal differencess exist
within the Triticum timopheevi complex. Dr. Mac Key, who had
earlier merged all the h:oxaploid species of Triticum as
sub-species of Triticum asstivum L., now rroposed that a
similar merger as shcwn in Table 3 should be adopted with
regard to the tetraploids:

Table 3

Mac Key's scheme of taxonomic classi-
fieation of spcies in Triticum

Somatic
Chromosome L opeeciss Sub-species.
I\Iumb':; T

14 T. monococcum Monococcum
Aegilopoides

turgidum Dicoccum
Carthlicum
Polonicum
Turgidum

. timopheevi. Timopheevi
Araraticum

. aestivum Vulgare
Sphaerococcum
Compactum
Spelta
Macha
Vayilovi

28

I3

28

-3

42

e
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5. Amphirloids and 1dd1tlon to whbqt
of characters from resl-ted genera:
Prof. A, Muntzing of Sweden: presented the data

gbtainad by Prof., Pissrav of the U.S.8.R. and himss1lf in
brecding studics with rye-whzat hybrids. Prof. Pissrav

finds that the high protein content of rye-wheats can be
transferred (o 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. Muntzirg pointzd out th=2t in Sweden very good rye-wheat
strains have besen evolvad ' by using self-fertile strains of
rye. Some of'the features of rye-wheat in rzlation to wheat
are given in Table 4.

Characteristics of Rye-wheat strains
produced in Swedasn.

a & X Wheat
Character i Rye-wheat parent
1000 Kernel weight 58 to 60 gms. 46-50 gms.
Kernel quality
(grading valuz) 9.86 10
Yield (% of wheat) 90 to 98 100
Cruds prot=zin content
(relative vaiue) 120.6 100

The terdency for pre-germination in rye-wheat is not
desiravle from th: point of view of bakinz quality and hence
attempts 2re being mads to eliminate this character. Rye-wheat
shows very good winter hardiness. Dr. B.C. Jenkins of Canada

sgscribsd the various substitutions and additions of rye-
ghromosomes brought about in wheat. Similarly, Dr. A,Wienhues
of Germany deClvad the substitutions of \gropyro rairs for
wheat pairs. The question whether an alien pair could be expected
to rcplane orly a homogologous wheat pair with which it has had
a common &vo!l utlonary origin, is still open since the evidence at
present available is insufficisnt to clarify this issue.
Pro?. H. Kihara of Japan described the producticn of male sterile
forms of wheat by t*ansf”rring wheat nucleus into the cytoplasm
of various other speciss. In certain combinaticns, such as
timopheevi - cytoplasm plus durum nucleus, haploids occur frequent=
ly. Thus, the interaction bétween the cytoplasm and the nucleus
can be used as another me thod for the productyonof haploids.

Contdeis S/ T,
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6. Ansuploidy in wheat geneties:

There were four papers in this session. Owing
to its hexaploid constitution, T.aestivum is a difficult
material for conventional linkage analysis but Dr. 5.R.
Szars of ths United States demonstrated how this could
be accomplished by using telocentric chromosomes.

The linkage distance between 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 the weane
for leaf rust résistance introduced from \egilops
umbellulata has been found to be located in a distal
segment of chromosome 6B. The usefulness of ane uploid
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 difficult in tetraploid wheats bescause aneuploids
do not survive so readily in them. However, Dr. Noronha
Wagner of Portuga2l working with T. durum was able to
obtain nullisomic-tetrasomic combinations for some
chrcmosomes. From these studies it is clear that there

is considerable gene homology between the A and B genomes.
From a lantern slide shown by Dr. VWagner, I pointed out
that the ear of nulli 7B-tetra TA has sphearococcoid
characters and glume discolouration. This suggests that
the sphearocozccid character could well arise through
duplication of a generresent in chromosome T\ together with
the absence of a gens in chromosome TB.

7. - Cytogeniticrstrugtiure of Whe ats

Dr. R. Riley of Y.K. provided data in confirm-
ation of the hypothesis that homoeologous meiotic pairing
and recombination occur when the effect of the nulti-
valent surpressor gsne in chromosome 5B is removed. THo
pairing taking pl=ce in the absence of the gene in chromo-
some 5B is largely between the homoeologous chromosomes in
the different genomes. Dr., Riley postul= ted that the multi-
valent suprressor gené should have evolved as a mutation
after ths teiraploid wheats arose. He also suggested that
Aegilops mutica is as likely as Aegilops 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
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is that a high frequency of polyhaploids occur in the
prog:znigs of rlants monosomic for chromosome 1A, Dr.M.
Okamoto of Japan provided experiment=l evidence to suggest
that mutatiors  affecting pairing can occur in wheat.

Dr. J.G.T. Hermsen of the Netherlands showed that

Triticum macha carries on different chromoscmes one
gene for necrosis and another gene for chlorosis.

My parer entitled "Mutational analysis in .
the hexaploid whe at complex" was also included in tuis
sessicn. I showed how the free threshing gene Q evolved
througha serizs of tandem repeats startingwith the
initial Q preésent in einkorn wheat. In einkorn, Q :
ens ures organisced flower morphogenesis . In the presence
of Q several 1cthal and semi-lethal factors can be
rresent in cultivated wheats. I suggested that the
existence of such "harmful genes" may not be due to : :
"gene tic inertia" facilitated by polyploidy but may
have some bearing on fitnass and vigour. The paper dzalt
with the prchable evolutionary history of the Q, C and
S loeci in wheat. :

8. ' Contribuied: Papers:

A series of papers were presented by Russian
workers indicating how Spring whesat can be converted
into winter wheat through adaptation. Vernalization at
2=3°C has bszn found to be effective in increasing
protein content. Two papers of interest in this session
were one d:=2ling with adaptation of varieties by Dr.
‘K.W. Finlay of Australia and another by Dr. R.M. Caldwell
of U.8.4, on the genetics of resistance to Hessian ¥ly
(Phytophaga dlstructor) Three genes have been found for
reégsistance to Hessian fly and four races (A,B,C and D)
have so far been isolated in the flies. Thus, the old
view that physiclogic specialisation may notjoccur in
insects seems to te incorrect.

The proceedings of the Second International
Wheat uenetlﬁs Symposium will be published as a supplement
to "Hareditas". When published, this will be a compilation
of great Value to the geneticists and breeders working
on wheat. ;

Contd.....p/9.
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ST INTERNATIONAL BARLEY
SYMPOSIUM, WAG SNINGsN

N

g

; This symposium was held from August 26-30,1963
at Ysgeningsn, the Nethsrlands. There wer:z several Sessions
dealing with thz origin, gznetics, breeding and quality of
barley. The papers were excesdingly interssting, and cf a very
high standard. There was also a visit to a few Breweries. 1
was ask:d to serve on & Comnmittee constituted to discuss the
possibilities of International Co-operation. in the field of
Barley Reszarch. My suggestion that a composite bulk of all
the tetraploid barley'wvasrizties produced in different
countries/so that a maximum genotypic diversity can be
generated for fertility characters was welcomed. Dr. H.Gaul
of Germany wss assigned this work.,

[
S

es

The oth:r measures for coordinating barley resaarch

which were decided upon are as follows:

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

Robertson maintain the
serve as overall
linkages studies.

It is proposed that Dr.
genetic seed stocks and
coordinator for genctic
coordination

Individuals responsible for the

are as follows:

. Robertson

Dr. R.G.Shands.
ey O M R Al keTs
Thre Takahashi
D1, Robertson
P
Drz
Dy

Overall coordinator = Dr.D.
Chromosome 1 coordinator -

et Hea RS IR A

seed stoeks:

Procedure for
Seed samples of all new described mutants shouid
be¢ sent to Dr. D.W.Robertson to meke {hem
available to other workers. Include:

varizty in which obtained
dzscription of mutant

origin of mutant - spontaneous or
induced (if induced, give agent)
any genetic data obtained.

Contd...p/10.
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rtson and his committee on assigning gene symbols
will then assign the character a symbol.

In order to provids worldwide coordination for genetic studics,
other persons havs been assigned responsibility for individual
chrompsomes. It is desirable that individuals conducting genetic
studies inform the coordinators of their projects.

Thosz intarasted in initiating 2 particular genetic study are
invted to inquirz of the various coordinators whether their
proposed project is being carried out by other- investigators

as well as inform the codrdinators of the proposed investi-
gation. Ccordinators should also be sent dat2 or information
relative tc their respesctive chromosomes.

This is a eccncept where coordinators will act as a clzaring
hou:e and data will be handled confidentially. Research wOorkers
will bz referred to those doing work on thz particular project
rathzr thar be given the informstion by the coccrdinator,
Properly uscd, fi.a. werkers sending informaticn to, and
requesting information from) this coordinator arrang:zmsnt should
prevent duplicative efforts and provide mors coordinated
research.

ii) Translocation and tertiary trisomic stocks -
Dr. :R.T. Ramage.

L

'+ is proposed that Dr. Ramage maintain the
tvanslocation and tertiary trisomic stocks and
~serve as coordinator for translocation studies.

Procedurc:

i

2

d s=mples of all new translocaticns should
sent to Dr. Ramage with the following
ormations:

@

-
({3 ¢

-

Thssni

o]

>

originator's designation {number, etc)
cytological data on breakpoints, if available
varisty or hybrid in which induced

methods of induction (mutagenic agent).
authori ty

chromosomés involvzd

linkage data, if available, in the following

form: e S a

~
Y &
- -

RN

oy

-J OY\Jl

Cross Type of d=ta e
T2--4 axor F2 5%

5 & Total P 8008
=1 LA 501 7

After information and seed stocks have been received the
translocation stock will be assign:zd a letter designation.

1ii) Trisomic and Aneuploid Stocks - Dr. T.Tsuchiya

It is proposed that Dr. Tsuchiya maintain these
stocks and serve as coordinator for anzuploid
studies.

Contdessamp/ il
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d samples of all new ancuploids should be
t to Dr. Tsuchiya with.the following information:

variety in which obtained

cytology data if available

me thods of induc tion

Fpthori Ly

chromosome(s) involved.

linkage data, if av-ailable, giving class
numb:rs.

Inversion stocks - Dr. R.A, Nilan.

Tt is prorosed that Dr.Nilan maintain and serve
as cocrdinator for inversion s tudies.

“eed samples of all new inversion stocks should
be siént to Dr. Nilan with thz following
informationi

2. VATristy

b. origin (induced or spontaneous)
c. authority

d. chromosomes involved.

Discasz Resistance Stocks - Dr. J.G. Moséman

I+ is nroposad that Dr. Moseman maintain: the
disease resistance stocks:

Procedure:

o~
S

3

th

d samples of all resistance sources (except

s with U.S.D. A, "C.I.* Numbers) should be

+ to Dr. J.G. Moseman along with the following
ormations

s

@
0
sen
inf
a. disease concerned (Latin name).
b.owname-of variety.

i) natural resistance, or
ii) mutant

1) srontaneous, Or
2) induced

c. number and designations of cultures used
d. mzthod and technique of testing material
e. authority. e B

Contd....p/12.




vi) Barley literature - Dr. R.A. Nilan

It is prorosed that Dr. Nilan maintain the
comprehensive summaAry of barley literature,
Dr. Nilan should be sent reprints of all
publications decalingwith barley. The currént
sumaary, "Cytology .and Gen:tics of Barley,
1054 - 1962" is in press and will soon be
pablisned = by the Wwashimton State Univirsity

rress.

TR R KRR INTIRNATION AT CONGRAESS OF GONJITICS,
EH.-.,‘] BAGUE

he XIth Intérnational Conoress of Genegtics was
hel? at the Hague from September 0210, 196%. Prof. Z.Hadorn
of Switzerlsand was the President of the Congress and I w2s .
one of the Vice Presidents, this being the first time for
an. Indian Scientist to hold this positicn. At the opening
“unction the highest title of the Netherlands was conferred
upon Prof.M.J. Sirks of the University of Groningéen by the
Quesn of the Wetherlands. The Congress WAS extremely well
organised and there were many interesting Symposia and
Sessions: I presented the following two papers At the
Congress:

1. Tndiced Mutations at tke "Q" locus in
relation to the phylogeny of hexaploid

d ae the Chairman of the Séssion dealing
with FPlanh & held on Septecmber 9, 1963. 1 had many
. discussions with 2 lzading Geneticists of the world anc
the Cangress proved to be a stimulating experience. I was
invived by the Qusen of the Netherlands as well as the
Ambazsadors of the United States and U.%.S.R. for Dinner.
It was 2 great joy to sce the smount of interest which the
Governmsnts of Countries in Europe and !lnited States take
TSl en s v

=4
)
—
@ u
2 )
3]
Pt

e
s
=]
h

1%, LECTURES AT -THE \GRICTJLTURAT, UNIVIRSITY,
WAGENINGEN.

I gave a series of four lecturcs at the Agricul tural
University at Wageningen. These had been widely publicised and
I enclose a cOpPY of the Notice issue=d by the University.

Contd....p/13.
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Thers was a very enlightened audience at all the meetings

and svery lacture was followed. by detailzd discussions.

Tha Ractor Magnificus of the \gricul tural Jniversity expressed
a kcen d:sire to have close relationshirs with Indian
\gricnltural Seientists. The Dutech “ave had extensiva
expersience of tropical agriculture and they hoped that

the Indisn Smbassy at the Hague will takz some interest

in establishing contacts with Wageningen.

CONCTISTIONS

The particiration in tte se International Symposia
was of great value in 1z arning the trends of thought 2and
experimentation currently underway in foreign countries.
The contacts established ha . helped in obtaining very
valuable genetic material. 1 enclose as an example a CORY
of a latter rzceived from Dr. Wwilliams of North Dakota.

ACKNOWLEDGEMEN T3

I am grateful to the organisers of the International
Wwh:at and Barley Genetics Symposi=z and the International
Congress of Genstics Aas well as the authorities of the
Agricultural University, Wageningsn, for inviting me tc deliver
these lecturss and mesting all my sxpenses. My sincere thanks
sre also due to the Govarnmeni of Tndia =nd to Dr. B.P. Pal,
Director, Indian Agricul turl Fesearch Institute for permitting
me to accept these invitations and experience A great
intellectual treat.
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United States Deptt. of Agriculture
Agricultural Res. Service
Crops Research Division
October 18,1963.

Stated University Station,
Fargo, North Dakota.

AIR M -'\LLL

Dr.M.S.Swaminathan,
Divn. of Botany; I.\:Redoy
New Dzlhi-=12.

Dzar Dr. Sw=minathan,

You menticned at the Whzat Genetics Symposium in Lund
that ycu would like to have seed of stem rust resistant durums.
I have sent packets of sesd of 14 varieties to Dr.J.C.Craddock,
Beltsille, Maryland, who will handle inspection of the seed and
will forward the seed to you by air. The varisties I have
sent are listed as follows: :

1) Wells S e R e

2) Lakota 9) ST.464

3} Yuma W Calatss

4) Ramsey 1L LT o940
5) Langdon 2P0, celded
6) “Golden Ball 133 8.0, 8155

T 0,5192178 14} Xhapli emmer

=

§

firet five varictizs werz develorned at North Dakcocta,
but tne remaining ones were selected from the World Collection

of Wheat. Theso varisties are resistent or partially resistant to
the races of rust prevalent in the durum gorwing arsa of North
Americn. Khapli emmer was the main source of resistance for
Wells, Lakota, T.angdon and Yuma. None of these 4 varietiss
possess all of the Khapli resistance genzs.P.1.94701 was the
socurce of resistance for Ramsey. Goldsn 3all and 0t 5255
probably have the same major gene for rzsistance as P.I1.94701.,
§T.464, P.1.192179,C.I. 8155 and C.I. 7805 are similar in
resistance and each have at least 2 major genes which provide us
with a high degres of resistance. P.I. 192168 probably has 2
resistance gene different from any of those represented in the
other 13 varieties. I would be greatly interzsted in hearing

from you how thesc varieties perform in your area, especially
with respect to resistance to stem rust.

It was a3 great pleasure for me to mect you and talk with
you at the meztings. I hope the seed will reach you in time for
planting.

Sincerely yours,

S4/- Norman D.Williams,
Geneticist.

MSS:nji




Tandbouwhogeschool Wageningen

é'
‘ DR. M.S.SWMINATHAN
p
Head, Division of Botany, Indian Agricultural Research Institute, New Delhi, India

zal in september 1963 in de collzgezaal van het

Laboratorium vooOr Erfelijkheidsleer, Gen. Toulkesweg 53, de volgende voordrachtsn

s

ouden :

1. Woensdag 11 sept., 16.00 uur precies ¢

Macro-mutations and sub-specific differentiation in Triticum.

2. Dondzsrdag 12 sept., 16.00 uur precies

Mut-tion breeding in somc polypioid crop plarts.
3. Vrijdag 13 _sept., 16.00 uur precics:
21 2nS (ha use. ok

Tudirect affects of radiations with referzncs -0

radiation in focd Treservation.

4. Maandag 16, sept., L 00Cuar prediass

Experimental manipulation of ambryo Zrowth i 50ug incompatibie

interspecific crosses.

. BELANGA TELLENDEN ZIJH HARTELIJK WELKOM




‘f:ﬁﬁéﬁﬁrt on tﬁé'Viéits'to Fazdin
i & Netherlands during 1963

1. The Szcond Intsrnational
Symrosium, Lund.

’Jhé]?irstylntarnational»Barley‘Genetius

Symrosium, 'Yageninzan. X
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THE SECOND INTERNATIONAL, WHEAT GSNETICS
SYMPOSIUM, LUND.

Ry T

_ The recent progress in wheat genetics was surveyed
at the Second International Wheat Genetics Symposium held
at the Genetics Institute, University of Lund, Sweden, from
August 19-24, 1963. There were 8 sessions in all dealing
with quality, plant breeding methods, diseasé¢ resistance,
taxonomy and phylogeny, amphiploids, aneuploidy and cyto-
genetic strueture as applied to wheat, The speakers in the
first seven sessions had all been chosen by an International
Organizing Committee and there were no contributed papers in
these sessions. From the papers offered woluntarily by
different contributérs 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 Gene tics Symposium. It was decicdzd to
hold the next Symposium in Australia just before the 12th
International Congress of Gencetics which is scheduled to be
held in Japan in 1968. A new International Wheat Reszarch
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 (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 Symposium drawn
from 45 countries. Dr. B.C. Jenkins of Canada asted as. the
General Chairman of the Sympesium. In addition to the
Scigntific discussions, excursions had been organised to see
the cereal breeding work in progress at Weibullsholm Plant
Breeding Institute, Landskrona and the Swedish Seed Associa-
tion, Svalof., Opportunities were provided to hold discussions
with the reszarch 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, 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 reported at the Symposium,

Somta.. .8/
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1. Wheat Quality:

In this session there were three invited papers
dzaling with recent research on theestimation of protein
quality in whéat in relation to baking and milling proper-
ties. Dr. F.J.R. Hird of Australia dealt with frictional
changes brought abcut by changing disulphide bonds. He
stressed the fact that the introduction of the alsurone
layer in milliing will harm the dough. Zlectro-phoretic
analysis of protein 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. O. Hall 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
seen in aestivum varieties. Dr. E.A, Favret of Argentina
showed that chromosome 5D of wheat carries genes for gluten
strength. Thus, the D genome seems to contribute towards
quality.

2. Plant Breeding Methods in Wheat:
F

Pl Golt Rongakoof UL 3. 48, outlined the results .of
mutation dreedins in vheat. He showed that through the use
of chemical mutzgens a wide spectrum of mutaticns can be
obtained. In this way the chances of picking up a desirable
mutation can be cnnanced. .He confirmed thes findings made at
the Indian Agricultural Researzh Institute that awned mutants
in an awniess whneat can vield 10=15 per cent more than the
parent strain, autations for quality, both deleterious . and
beneficisi, cas b2 obtained. Mutations conferring straw
stiffness are frgcuznt in the progenics of varietises treated
with ethyl-methane-sulphonate. Dr. R.E. Scossiroli of Italy
dealt with inducea mutations in characters governed by many
genes. He pointed out that while.mean values for a quantitative
traii are ususlly adversely affected in irradiated populations,
the variance is much higher. Scope hence exists for selection
of some superior gemtypes. The genetic component of variance
is much higher in the irradiated population. Also,the environ-
mental variance is increased thereby indicatirg that the
interaction with the snvironment is greater. '

Dr. S. Borojeviec of Yugoslavia dealt with the
estimation of combining ability in whe&at crosses.

Contd....p/3.
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He observed transgressive segregations for height and
earliness in crosses involving varieties drawn from
different geographic regions. Under the conditions in

which wheat grows in Yugoslavia earliness could be used

as an index of yield and heading 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. J.W. Schmidt outlined the experience of American 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 about 12 per cent. There are severalproblems relating to
seed production and quality which have to be overcome before
hybrid wheat can become a practical proposition.

3. Disease Resistance in Wheats

In this session Dr. R.C.F. Macer of U.K. desalt 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
rhysiologic 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 resistance to
stripe rust is given in Table 7.

Tabie- -l

Genotyre of different varieties for stripe
rust resistance

g Physiologic race
Varie ty

g 2B 5 8 2B 27/53
Chinese 166 : Yr, Yr, Yr, Yry -
Heine VII Yr2 Yr2 Yr2 : ey Yr2
Minister YI‘3 = = - 3
T. spelta : Yr5 Yr5 Yr5 Yr5 Yr5
Thatcher Yr7 Yr7
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Dr. R.G. Ancerson of Canada dealt with the
inheritance of resistance to leaf rust in wheat varieties.
Thatcher has one major gene for resistance to race 5 but
its effects are modified by other genes. Seedling suscept-
“ability is some times followed by post-seedling resistance;
hence tne stage of develcopment is important in genetic
studies. Several workers have reported complementary genes
for 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, when
a mixturg of races isuscd, the two varieties will be individ-
ually susceépiible but will prove to be resistant in a hybrid
combination. Dr. D.R. Knott of Canada described the work on
stem rust resistance in wheat. Several different sources
of resistance genes have been id:ntified in Triticum and :
Acroryron. By a remarkable piece of chromosome engine:ring
Dr. Knott succeeded in transferring the Sr,. gene for stem
rust resistance located on chromosome 2D oT T. aestivum
to. T. durum. Chromosomé 2D was isoleted by back crossing the
réntaploid hybrids to T. durum and the transfer of the Sr
géne was accomplished through a neutron induced tran’locagwoh.
Thus, not only has a new form of resistance become available
in tetraploid wheat but it has alsc become feasible to- study
the effect of gene dosage on resistance by crossing durum with
aestivum. In serological studies, none cfthe tests revealed
the rresence of an antigen specific to the genotype. Hence
Flor's views couid not bz confirm:d in wheat. Dr. W.Q.Loegering
d2alt with th: relaticaship betwe 'n the host and the pathogen
in wheat. In general, similar patterns of major gene effects
are visible with reference to resistance to all fungal patho-
gens. Dr. Loegering Troposed the use of the term "aegricorpus"
to indicate the infect2c organism. The host-pathogen-environ-
ment tszaction conditions ihe asgricorpus. *This concept will be
very valuablsd in exrlainiag the differences in the genetic
results obtained by different investigators and phenomena such
as raversal of cominance. Dr. Loegering sxpressed disarpointment
that the resistance transferred from allied genera has vproved
to be anstablzx. Dr. A.T. Pugsley dealt with mildew regispance
dn. areati Abe u s 30 hyglo¢ogwo races have besn isoclated in
the mildsw organism 2nd six diTferent genes have been identi-
fied in 17 varizties. Ths six genes and the names of the
varietizs in which they were first identified are given in
TRbhengy

Pohte R
Genes for mildew resistance

Gene symbol. Variety in which first identified
Ml1 Thew
M13 Sonora
Mlu Ulka
M v Chi
A.lc SR
Mlq Asosan
Mlb Birdproof

CoRLE .« DSy
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Dr. BE.E. Sebesta of the United States outlined
the genetics of resistance to viruses in wheat. In the
United States the "Take-all" disease has apieared in an
epidemic form during the last few years. The mosaic virus
is also important. Derivatives from crosses between
\gropyron and Triticum species are promising from the point
of view of bresding for resistance. Only one pair of chromo-
somes in Agropyron ccntrols the local lesion reaction to
mosaic virus. Hence, the inter-generic transfer of resistance
can be brought about without much assoeciated adverse effects.

4. Wheat taxcnomy and phylogeny:

In this sessicn there were papers by Drs. Zohary
of Israel, Y. Cauderon of France, E.B. Wagéenaar of Canada
and J. Mac Key of Bweden. .Dr. Zohary point2d ocut that there
must be one pivotal genome common to Aall tetraploid Triticums
and one génome which may get modified. Many ofthe so-called
species did not show clesr morphological discontinuity and
hence they should be referred to as "species clusters". The
possibility of introgression from alliea genera may explain
the occurrence of several "super gen:zs" in whaat. 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 timopheevi complex. Dr. Mac Key, who had
earlier merged all the hzxaploid species of Triticum as
sub-species of Triticum asstivum L., now proposed that a
similar merger as shcwn in Table 3 should be adopted with
regard to the tetraploids:

Table 3,

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

Somatic
Chromosome Species. Sub=-species.
Number,

14 T. monococcum dfonococcum
Aegilopoides

28 T. turgidum Dicoccum
Carthlicum
Polonicun
Turgidum

28 T. timopheevi. Timopheevi
Araraticum '

42 T. aestivum Vulgare
Sphaerococcum
Compactum
Spelta
Macha
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5. Amphirloids and addition to wheat
of scharsacters from relsted generas

Prof. A, Muntzing of Sweden presented the data
obtained by Frof. Fissrav of the U.3.5.R. and himsell in
breeding studies with rye-wheat hybrids. Prof. Pissrav
finds that the high protein content of rye-wheats can be
transferred 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 out that in Sweden very good rye-wheat
strains have been evolvad ' by using self-fertile strains of
rye. Some ofthe features of rye-wheat in relation to wheat
AFS given in Table 4.

Table 4.

=
o

Characteristics of Rye-wheat strains
produced in Sweden.

a S Whet
Character Rye-wheat parent
1000 Kernsl waight 58 to 60 gms. 46-50 gms.
Kernel,quality ‘ :

(grading valusz) 9.86 10
Yield (% of whedai) 90 to 98 100
Crude nprotein content :

“ (relative value) 12656 T 100

The tendency for pre-germination in rye-wheat is not
desirable from the point of view of bakinz quality and hence
attempts are being mnads to 2liminate this character. Rye-wheat
shows very godd wintsr hardiness. Dr. B.C. Jenkins of Canada
d:scribed ths various substitutions and additions of rye-
chromosomes brought about in wheat. Simiiarly, Dr. A.Wienhues
of Germany described the substitutions of Agropyron rairs for
wheat pairs. The question whether an alien pair could be expected
to replace only a homoeologous wheat pair with which it has had
a common &volutionary origin, is still open since the evidence at
present svailable is insufficiznt to clarify this issus,

Pro?. H. Kihara of Japan described the producticn of mals sterile
forms :¢f wheat by transferring wheat nucleus intc ths cytoplasm
of various other species. In certain combinations, such as
timophezvi cytoplasm plus durum nucleus, haploids occur frequent
1y. Thus, the interaction between the cytoplasm and the nucleus
can be used as another me thod for the product@onof haploids.

Contd. . BlT
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6. Ancuploidy in wheat genstics:

A}

There were four papers in this session. Owing

to its hexaploid constitution, T.asstivum is a difficult
material for conventional linkage analysis but Dr. =.R.
Sears of thz nitzd States demonstrated how this could

be accomplished by using telocentric chromosomes.

The linkage distance between single major genes and the
centromere can t: 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. fThe gene
for lsaf rust resistance introduced from Aegilops
umbellulata has been found to be located in a distal
segment of chromosome 6B. The usefulness of aneuploid
analysis in varieties of bread wheat was demonstrated by
Dr. R.I. Larson of Ganada with regard to soild stem
characters andby Dr. J. Kuspira of Canada with reference
to quantitative characters like yield. Aneuploid analysis
has bsen difficult 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
obt~in nulliscomic-tetrasomic combinations for some
chrcmosomes. ¥rom these studies it is clear that there

is considerable gene homology between the A and B.genomes.
From a lantern slide shown by Dr. Wagner, I pointed out
that the ¢ar of nulli T7B-tetra TA has sphearoccccoid
characters and glume discolouration. This suggests that
the sphearococcoid character could well arise through
duplication of a generresent in chromosome 71\ together with
the absence of a gene in chromosome 7B.

@
L

T« Cytogenztic Strueture of Whe att

Dr. R. Riley of U.K. provided data in confirm-
ation of ths hypothesis that homoeologous meiotic pairing
and recombination occeur when the effect of the multi-
valent suppressor. gene in chromosome 5B is removed. The
pairing taking place in the absence of the gene in chromo-
some 5B is largely between the homoeologous chromosomes in
the different genomes. Dr. Riley postula ted that the multi-
valent suppréssor gene should have evolved as a mutation
after the tetraploid wheats arose. He also suggested that
Aegilops mutica is as likely as Aegilops speltoides to have
been the B genome donor. The fact that the removal of 5B
promotes allosyndetic pairing can be exploited in wheat
Breeding. Ancther interesting point made by Dr. Rily
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is that 2 high frequency of polyhaploids occur in the
progsnies of plants monosomic for chromosome 1A. Dr.M.
Okamoto of Japan provided experimental evidence to suggest
that mutatios affecting pairing can occur in wheat.

Dr. J.G.T. Hermsan of the Netherlands showed that

Triticum macha carries on different chromoscmes one

gene for necrosis and another gene for chlorosis.

My papér entitled "Mutational analysis in
the nexaploid whe at complex" was also included in this
seéssicn. I showed how the free threshing gene Q evolved
througha series of tandem repeats startingwith the
initial Q present in einkorn wheat. In einkorn, Q
ens ures organised flower morphogenssis . In the presence
of O several lsthal and semi-lethal factors can be
rresent in cultivated wheats.* I suggested that the
g¢xistence cof such "harmful genes" may not be due to
"genetic inertia" facilitated by polyploidy but may
have some bzaring on fitnsss and vigour. The paper dsalt
with the probable evolutionary history of the Q, C an d
9. loei in. wheat.

8. Contribuiesd Papers:

A ssries of papers wer: presented by Russian
worke rs indicating how Spring wheat can be converted
into winter wheat through adaptation. Vernalization at
2-39C has bsen found to bé effective in increasing
protein content. Two papers of intcrest in this session
were: ong d:alinz with adaptation of varieties by Dr.

. K.W. Pinlay of \ustralia and another by Dr. E.M., Caldwell
of .8.A. on th genetics of resistance to Hessian Tly
(Fnytophaga distructor). Three genes have bsen found for
resistance to J:ssian fly and four races (A,B,C and D)
have so far hoon isolated in the flies. Thus, the old
view that phrsiclogic specialisation may notjoccur in
insects seems to be incorrect. :

The p-oceedings of the Second International
Wheat Gene tics Symposium will be published as a supplement
to "Hsreditas". When published, this will be a compilation
of great value to the geneticists and breeders working
on wheat.

Contd.....p/9.
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. PIRST INTARNATI ONAL BARLEY
GONETICS CSYMPOSIUM, WAGANING:N

Tis symposium was held from Angust 26-30,1963
at Wagening:sn, the Netherlands. There wers several Sessions
dealing with the crigin, g:netics, brecding and quality of
barley. The papers were exceedingly jnterssting, and of a very
high standard. There was also a visit to a few Breweries. I
was ask:d to serve on a Committee constituted to discuss the
possibilities of International Co-operation in the field of
Parley Reszarch. My suggestion that a composite bulk of all
)the tetraploid barley varicties produced in different
ngtabliqhed)countlieﬂ 50 that a maximum genotypic diversity can be
: generated for fertility characters was welcomed. Dr. H.Gaul
of Germany was assigned this work,

The oth r measurss for coordinating barley reszarch
which were decided upon are as follows:

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

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

Tndividuals responsible for ‘the coordination
are as follows:

Ovarall coordinator - Dr.D.'. Robertson
Ohromosome 1 coordinator - Dr. R.G.Shands.

~ Dr. G.W.R. Walker.

- Dr. R, Takahashi

Dr. D.W. Robertson
- Di. Henry Shands

- Dr. C;R, Burnham (?)
-~ Dr. ‘rne Hagberg (?)

=1 OW\Jl LA N
|

Procedure for seed stocks:

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

a. varizty in which obtained

b. dzscription of mutant

¢c. origin of mutant - spontaneous oOr
induced (if induced, give agent)

d. any genetic data obtained.

Contd...p/10.
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Dr. Robhertson and his- committee on assigning gene symbols
will thaen assign the character a symbol.

In order to provide worldwide coordination for genetic studicis;,
other perscns have besn assigned responsibility for individual
chromssomes. 1t is desirable that individuals conducting genetic
studies inform the coordinators of their projects.

Thos: interasted in initiating 2 particular gznetic study are
invied to inquirs of the various cocrdinators whether their
proposed project.1is being carried out by other- investigators

as well as inform the coordinators of the proros:zd investi-
gation, Coordinators should 2ls o be sent data OT information
relative to their respsctive chromosomes.

This is 2 concept where coordinators will act as & clearing
hou:e and @ata will be handled confidentially. Rescarcia wOrkers
will be referrsd to those doing work on the particular project
rathar than be given the information by the cocrdinator,
Properly uscd, (i.e. workers sending informaticn to, and
requesting information from) this coordinator arrangemsnt should
prevent duplicative efforts and provide mors coordinated
research.

ii) Translocation and tertiary trisomic stocks -
Dr. R.T. Ramage.

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

-

Prqﬂedurc:

Sz2ed samples of all new translocations should
be sent to Dr. Ramage with the following
informations:

1. originator's designation {number, etc’
2. cytolegical data on breakpoints, if available
. varizty or hybrid in which induced
4. mzthods of induction (mutagsnic agent).
5. authority
£. chromosomés involvzd
7. Yinkage data, if available, in the following
form: &5 " q
Cross Type of:doty 8 £ gD Tdtal . P, £ ik
T2--4 axor E2 o % 3 BB A —5_6—:__6-—

After information and seed stocks hav: been raceived the
translocation stock will be assignzd a letter designation.

11i) Trisomic and Aneuploid Stocks - Dr.T.Tsuchiya

It is proposed that Dr. Tsuchiya maintain theése
stocks and serve as coordinator for anszuploid
studies.

T B L




Procedurs:

d samples of all new aneuploids should be
£ to Dr. Tsuchiya with the following information:

a. variety in which obtained

b. cytology data if available

c. methods of induction

die oIty

e. chromosome(s) involved.

f. linkags data, if available, giving class
numbers.

iv) Inversion stocks - Dr. R.A. Nilan.

It is prorosed that Dr.Nilan maintain and serve
as coadinator for inversion studices.

Procedure:

Sead samplés of all new inversion stocks should
be sent to Dr. Nilan with the following
~informationi

a., varisgty

b. origin (induced or srontansous)
c. authority :

d. chromosomes. involved.

v) Disease Resistance Stocks - Dr. J.G. Moseman

1t is proposed that Dr. Moseman maintain the
di sease resistance stocks:

Precesdures

Szed samples of all resistance sources (except
tiose with U.S.D.A. "C.I.* Numbers) should be
ssnt to Dr. J.G. Moseman along with the following
informations

a. disease concernszd (Latin name).
b. name of -wariety.

i) natural resistance, or
ii) mutant

1; srontaneous, Or
2) induced

¢c. number and designations of cultures used
d. msthod and technique of testing material
e. authority.
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vi) Barley literature - Dr. Rz Nilan

It is prorosed that Dr. Nilan maintain the
somprehensive summary of barley literature.
D=, Nilan should be sent reprints of 241
pabliications dealingwith barley. The curraent
sumiary, "Cytology =and Gen:tics of Barley,
1¢51 -~ 1962" is in press and will soon be

rublisiad by ths Washimgton State iniversity
DR

I7I. .THE XIth INTIRNATIONAT, CUNGRESS OF GINSTICS,
THI HAGUE

The XIth International Con-ress of Genetics was
held =2t the Hague from September 510501963 - Prote EiHadarn
of Switzerland was the President of the Congress and <k w=s
ona of the Vice Presidents, this being the first time for
an Indian Scientist to hold this positicn. At the opening
function the highest title of the Netherlands was conferraed
upon Prof.M.J. 8irks of the University of Groningen by the
Queen of the Netherlands. The Congress WAas extremely well
organised and there were many interesting Symposia and
Sessions. I presented the following two papers at the
congress:

1. Induced Mutations at tke "Q" locus in
relation to the phylogeny of hexaploid
« Triticum specizs.
2, Tacid nece of mutations in D. melanogaster
iad on irradiatéed medium.

T aiso acted as the Chairman of the Session dealing
with Plant Oen:tics held on' Septzmber, 9, 1963. I had many
Aiscussions with the lsading G:eneticists of the world and
{he Congress proved to bz a stimulating expericnce. 1 was
invited by the Quszen of ths Netharlands as well as the

. Ampascadors of the United States and UJS.S.R. for Dinner.
It was 2 great joy to see the amount of interest which the
Governments of Countries in Burope and United States take

i Scienyisis.

TV. TECTURES AT THI AGRICULTURAL UNZ JRSITY,
WAGENINGEN,

Agricil tural

I gave a series of foeur lecturcs gt the .
licised and

Univers:ty at Yageningen. These had been widely pub
I enclcse a copy of the Notice issued by the University.

: NG Donid. . DT
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Thers was'a very enlightened audience at all the meetings

and every lscture was followed. by detailzd discussions.

The Rictor Magnificus of tie \gricul tural Jniversity expressed
a kasen disire to have close relationshiprs with Indian
Agricnltural Scientists. The Dutch have had extensiv:
expersience of tropical agriculture and they hoped that

the Indian Smbassy at the Hague will tak= som: interest

in establishing contacts with Wageningen.

CONCLUSIONS

The particiration in tlese International Symposia
was of great value in learning the trends of thought and
experimentation currently underway in foreign countrigs.
The contacts @stablished-ha . helped in obtaining Very
valuable genctic material. 1 enclosc¢ as an examplé a COPY
of a latter receivad from Dr. Williams of North Dakota.
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Copys
United States Deptt. of Agriculture
Agricuitural Res. Service
Crops Research Division
October 18,1963.
Itated University Station,
Targo, North Dakota.
AIR MALL

Dr.M.3.Swaminath=n,
Divn, of Botany; I.\iR.T.,
New Dzlhi-12.

Dgar Dr. Swaminathan,

You menticnzd at the Wheat Gene tics Symposium in Lund
that ycu would like to have seed of stem rust resistant durums.
I hava sent packets of sesd of 14 varieties to Dr.J.C.Craddocks
Beltsille, Maryland, who will handle inspection of the seed and
will forward the seed to you by air. The varisties I have
sent are listed as follows:

1) Wells 8 B TR 0L

2) Lakota 9) ST.464

3) Yuma 1OEECL 1. %255

4) Ramszy 11} P.I. 94701
5) Langdon 12) P.I. 192168
56) Goldzn Ball 13% Gl 08155

TP P.T. 192179 143 Khapli emmer

The first five varictiss wers develored at North Dakcta,
but the remaining ones were selected from the World Collection
of Wheat. These varieties are resistant or partially resistant to
the rnaces of rust prevalent in trhe durum gorwing area of North
Ameérica. Khapli emmer was the m=in source of resistance for
Wells, Lakota, Langdon and Yumn. None of these 4 varieties
possess all of the Khapli resistance genes.P.1.94701 was the
scurce of resistance for Ramsey. Golden Ball YT R S
probably have the same major gs=ne for resistance as P.I1.94701.
ST.464, P.1,192179,C.I. 8155 and C.I. 7805 are similar in
resistance and each have at least 2 major genss which provide us
with a kigh’degree of resistance. P.I. 192168 probably has a
resistance gen¢ different from any of those represented in the
other 13 varietics. I would be greatly interzsted in hearing
from you how thes: varieties perform in your Aarea, especially
with respect to resistance to stem rust.

1t was a great pleasure for me to meat you and talk with
you at the meztings. I hope the seed will reach you in time for

planting.
Sincerely yours,
Sd4/- Norman D.Williams,
Genaticist.
MS3:snii
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Tandbouwhogeschool Wageningen

DR. M.S3.SWAMINATHAN

Head, Division of Botanys Indian Agricul tural Research Institute, New Delhi, India

Laboratorium

AN

zal in september 1963 in de collzgezaal van heg
voor Erfelijkheidsleer, Gen. Foulkesweg 53, de volgende voordrachtzn
houden :

wosnsdag 11 sept., 16.00 uur precies 3

Macro-mutations and sub-specific differentiation in Triticum.

Dondsrdag 12 sept., 16.00 uur precies :

Mut=tion breeding in somée polyploid crop plants.

Vrijdag 13_sept., 16.00 uur preciess

Tndirect cffects of radiations with refersncs 1o tha Use ML
radiation in food rsssivation. 7
Mzanda2g 16, sept., 11.00 uur preciss:

Experimental nanipulation ol <ubryo grow g Ty sl incompatible

interspecific crosses.

>3
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