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I. Research Notes

Mode of production and properties of a Triticale-strain
‘with 70 chromosomes ‘

By Arne MtnTzIinG
Institute of Genetics, Lund, Sweden

For several years the present writer has been working with strains of T'riticale
(2%="56), representing a summation of the chromosome complements of Twidicum vulgare
(2n=42) and Secale cereale (2n=14), The best ones of these Tyidicale-strains have a rather
satisfactory yield and other favourable properties though none of them is yet sufficiently
-good to be in practical use. As tetraploid strains of rye have been- found. to .be quite
vigorous and preductive and two of them have already been released to the farmers, it
seemed desirable to produce Trzizcale-types w1th 70 chromosomes, representing a com-
bination of wheat.and tetraploid rye (42—)—28 70).

At first, however, this work was quite unsuccessful, owing to the fact that the
primary cross, wheat x tetraploid rye, in spite of repeated attempts, gave a completely
negative result., This may be caused by a lower rate of growth of the pollen tubes of
tetrdploid rye as compared with the pollen tubes of diploid rye.

However, the desired result- was obtained by crossing different strains of Triticale
{2%=56) with diploid rye. -Im spite of the large difference in chromosome number this
crass sucoeeds fairly easily and gives viable seeds. It is also possible to cross T7iticale
and tetraploid rye. After colchicine treatment of plants representing the first-mentioned
hybrid combinatien a strain with 70 chromosomes was thained. This strain i'eally re-
presents a combination of ordinary selgare-wheat and tetraploid rye, but of the two rye
genomes in the primary hybrid ome came  through . the female parent, the dther ome
through the pellen.

From a practical point of view the 70-chromosome T¥éticale-strain is a complete
failure, vigour and especially fertility being quite poor. Moreover, the cytological sta-
bility is very unsatisfactory, amd the strain shows a marked tendency to revert to lower
.chromosome numbers. Thus, meiosis must ‘be highly irregular. If further strains,
representing the same genomatic combination, behave in a similar way, . this' indicates
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that four rye genomes cannot co-operate successfully with the genomes of hexaploid
wheat. T¥iticale-types with 42 chromosomes (tetraploid wheat -+ diploid rye), at least
under Swedish conditions, also have much poorer fertility than 56-chromosome Triticale-
‘strains with 6 wheat and 2 rye genomes. These facts seem to indicate that the ratio
of wheat to rye genomes may be important for the fertility of the Twiticale-types. If
the wheat genomes are numerous in relation to the rye genomes, the Triticale-types
are fairly fertile, but if the relative proportion of rye genomes is increased this will on
an average have deleterious consequences.

A genetic analysis of self.sterility in rye, Secale cereale L.

By Arne Lunpgvist
Institute of Genetics, Lund, Sweden

Within 15 S;-progenies of diploid Steel-rye, a well-known Swedish commercial variety,
genetics of self-incompatibility has been studied by means of selfings, intercrosses, and
reciprocal backcrosses to the corresponding parent plant, forced through repeated cloning
to a second-year flowering. In all, 170 plants have been studied in 276 crossing com-
binations. Degree of seed setting on selfing shows a strong positive correlation between
parent plants and corresponding S:-progeny groups (#=-+-0.77). The percentage of com-
patible crosses in the different crossing combinations tried are summarized in the table.

The results obtained indicate that

Crossing combination Percentage self-incompatibility in Steel-rye is con-
Intercross BC4 x S 82 " trolled by two multiallelic incompatibility
Backcross S « P 77 loci, identity at both loci being necessary
Intercross S; x BC— 74 for full incompatibility. The fact that
» S x & 59 self-incompatibility in rye is practically
# S x BC+ 54 unimpaired after chromosomal doubling,
” BC—~ x § 11 may be considered to indicate a sporo-
Backcross P x 8 0 phytic control of incompatibility. The

analysis has been carried on, however,
especially in backcross progeny groups
(from Si-plants compatible as mother
with their corresponding parent plant) and the number of inter-compatible groups within
such a progeny has in all cases indicated that the reaction of the pollen in question
(from the parent plant) has not been uniform. In four out of five cases analysed, the
number of inter-compatible, intra-incompatible groups has been three, exactly the number
expected if the parent plant is assumed to be heterozygous in two incompatibility loci
with gametophytic control of incompatibility, and the corresponding S:-plant homozygous
in one or both of them. The remaining case has given only two inter-compatible groups.

(BC+ = female compatible with the parent plant;
BC- = » incompatible » # 4 ro)
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In the case of sporophytic control of incompatibility, the pollen reaction being uniform,
4 and 6 inter-compatible groups could be expected in the progeny, if the pollinated S;-
plant is assumed to be homozygous in both or' only  one, ‘respectively, of ‘the- incom-
patibility loci. Therefore, the hypothesis seems prebable that self-incompatibility in
Stecl-rye is gametophytically controlled by two multiallelic -self-incompatibility loci. Tn
such case, the haploid pollen, already, will have had an opportunity of becoming adapted
to carry more than one allele without disturbing allelic ‘interaction, and this will
obviously be enough te account for the self-incompatibility.- being uummpanared after
chromosomal doubling in rye.

Results of crossing experiments between Triticum and Secale

By Goichi NAxayma
Biol. Lab., Fac, Techn., Gumma Univ., Kiryfi

N 8. cereale | 8. Vawilovii S. montanum | S. africonum
T. vulgare ++'+ﬁu1> I + R
T. compactum +++ + bt + o
) amph. amph, ‘ amph.
g 4 I, sphaerococcum + 4 A4 “+ ot ' e
oy } . ! amph, ' amph,
= ' T. Macha : + -+ ! + + A
! i amph, amph. amph.
7. Speilta ‘ 4 +- o
! , amph.
7. durum - - - F oA+ +
T amph. amph.
T. turgidum + - + - | + 4
amph.. . ‘ amph, . amph.
T. persicum + - + 4 ; A
: amph. Co amph. ‘amph.
g | 1. pyromidate + : - o+ +
g , ) amph. ‘ . amph.
B | 1 dicocoum + + . !
L var. airatum . ' ‘ © . amph,
Z. polonicum - C— o+ ot
' : ! ‘amph,
T, orientale - - i o
T dwoacozdes ' + e
N )g‘,_a | - S E - N f
% g T mepheem -+ - + A
= 3 i . | .. B
g lgi 12 aem’lopoides - ; - ~ -

b Cz:ossablhty is denoted by the number of -+ symbols which indicate the propéortion of surviv-
ing Fi plants to pollinated flowers in %: + -+, more than 20%; +-+ -+, {(10~-19)%
+4, (1~9%; +, less than 1%; —, zero. amph. --amph1d1p101d has been obtamed
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Source of materials: )

T. dicoccurn var. atratum and T. vulgare from Gumma Agricultural Experiment Station.

T ecompactum, T. Spelia, T. durum, T. turgidum, T. polonicum, T. Timopheevi, T.
aegilopoides and ‘S. cereale from Utsunomiya Agricultural College.

T, sphaerococcum, -T'. Macha, T. dicoccoides, T. pyramidale, T. orientale and T -per-
. sécumm. from Kyoto University (Faculty of Agriculture). ’

S. afmcamm and S. montanum from Dr. A. Monezine (Lund University). -

S. Vawilovii from Montreal Botanical Garden of Canada {through kmdness of Mr. T.
KAawATANI).

Inheritance of leaf rust :&cﬁoﬁ-among the eight diﬂ’erentxal
Yaniet:ies of wheat

By E. G. Heyne and C. O. Jomnszon ' .
" Kansas Agric.rEkp. Sta. and U. S Dept. Agric., Manhattan, Kansas

All eight of the leaf rust differential varieties have 21 pairs of chromosomes and
intercross readily. Malakof, Democrat, Hussar and Mediterranean have a winter habit
of growth and Carina, Loros, Webster and Brevit have a spring habit of grewth. All
possible ‘crosses have been made among the eight varieties and to Pawnee and Wichita
winter wheats. The study is divided into three phases; 1) conventional genetic procedure
studymg the response of the Fi, F, and Fs generations, 2) monosomic analysis, and 3)
transferrlng the rust resistant factors of the eight differential varieties into a common
genetic background by backcrossing to Wichita, a variety susceptible to all races of leaf
rust for which it has been tested.

Studies made to date on seedling reaction indicate that one or two factors generally
explam the difference in reaction between any two varieties. Generally when' the reac-
tion of the resistant parent is of a high type (0; zero fleck) and susoceptible. parent a
4-type the F: reaction is intermediate but of a resistant reaction (2 or 24 response).
The only case of complete dominance observed so far has been in the cross Webster X
Mediterranean. Webster is highly resistant to race 5 and the Fi reacts like Webster
and in the F; segregating lines the ratio is 3 highly resistant to one suseeptible.
Mediterranean and Democrat have similar response to all races and in the progeny from
this cross no segregation was observed in F; lines for the races used, _indicating that
those two varieties have the same factors for resistance. Brevit and’ Carma have similar
responses but for reaction to race 9 they appear to have different alleles. Brevit .and
Hussar have a similar reaction to race 9 probably due to two factors closely linked. In
tests involving Pawneé winter wheat the same factor- governs resistance ‘to-raees 9; 10,
11, 13, 19, 20, 31'and 93. It has been shown by moncsomic. analysis that the factor for
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resistance to race 9 of Pawnee is located on;chromosome X.

The Fi generation of Carina and Webster crossed with the 21 Chinese: monosomics
indicated that resistance of botly varieties to race 15 was dominant and te mohosomic
analysis of rust reaction was pessible ini the F: generation. The F; generation of Carina,
x Webster gave no segregation for reaction to race 5. This is as far as the monosomlc
analysis for leaf rust inheritance has progressed : D

First and second backcrosses are now being made to Wichita. Several - more back~
crosses to Wichita will be madé. before detailed studies of leaf rust reactmn w111 be
attempted The response of Canna, Brevit and Hussar to some races is vanable, pro-
bably due to environment. It will be of particular interest to study the response of the
Wichita backcross material when the factors of these three varieties have been trans-
ferred to a common genetic background. e

chtion of Aegzlops and Triticum to Pucczma gramzms PBRS.
and Puccinia glumarum ERriks. et HENN

' By Naohide Himamstiga ™= == = 0o e
Faculty of Agric., Tokyo Univ. of Education, Tokyo' ~

Reaction® . -

Species or variety Puccinia graminis N —— Soraram
f. sp. Pratiod 11, ) - £. sp. Twities 31 i,
. degilops biumcialis g - g
Ae. umbellulata MRS . MR-S K
Ae. ovate-1 S . R MR
Ae. ovata-2 ) : R-MR Y ROMRS ’
Ae. twiarista,bwl S LR R e
Ae. triaristato-4 MR-S S
Ae. triunciolis-1 i s SRR R e
Ae. triuncialis-3 R-MR e g e
Ae. triunciolis-5 R R
Ae. variabilis-1 S MR ,
Ae. Kotschyi-1 S MR-
Ae. Kotscliyi-3 S MR-S
Ae.’ colummaris-1 R MR
Ae. coudato-—1 g ¢ g A
Ae. eylindrica-1 ) MR g
Ae. cylindrica—2 : 8 @ o
- : S . R

Ae. comose
= i

D R: resistant; MR: moderately resistant; S: susceptible. e




— Continued —

Ae. uniaristata—~1

Ae. umiaristata-2

- Ae. speltoides-2

Ae. bicornis

Ae. bicornis 4

Ae. longissima-1

Ae. sharonensis

Ae. squarrosa—1

© Ae. squarrosa-2

Ae. squarroso-2 4

Ae. erassa 4w

Ae. crassa 6%

Ae. ventricosa

Ae. caudata x Ae. umbellulata (KONDO-26)
Ae. sharonensis x Ae. wmbellulata—2

Triticum monococcum var, vulgare
monococcum (early)
monococeum (Himeji)
monococeum C. 1. 2433 (Einkorn)
aeg;{lopoides var. bosoticum
dicoocoides var. spontaneonigrum
dicoccoides var. Straussianum
dicoccoides var. Kotschyamum
dicoccum var. Liguliforme
dicoccum (Khapli)

dicoceum (Vernal)

durum var. coerulescens
durum var. Reichenbachii
durum (Arnautka)

durum (Mindum)

., durum (Acme)

turgidum var. nigrobarbatum
polonteum var. vestitum
Ppersicum var. stramineum
pyromidale var. recognitum
orieniale

Timopheevi-1

Timopheevi-2

Timopheevi-3

T. Spelte (Sahara)

R-MR

w

R R E R R R EE R E R

w

MR-S
MR-S
MR-S

w

2
=

wumwLwn ey nengyg




— Continued —

T. Spelta (Kopenhagen) S S
T. vulgare (Antaguro) S S
T, vulgare var. grascum R S
T. vulgare var. ferrugineuwm MR-S S
T. vulgare var. erythroleucon-1 S S
T. vulgare var. erythroleucon-2 S S
T. vulgare var. erythrospermum MR-S g
T. vulgars (Hohenheim) S MR-S
T. vulgare (Marquis) S S

« T. vulgare (Reliance) S S
T. vulgare (Kota) S MR-S
T. vulgare (Timstein) R S
T. compactum S

T. sphaerococcum var. rotundatum S MR-S
T. sphaerococcum var. rubiginosum S S
T. Macha MR-S [

" (Illinois x Chinese) x 7. Timopheecvi R

T. dicocepides var. spontanconigrum S

X Ae. squarrosa—2
(T. dicoccoides var. spontanconigrum S
x de. squarrosa-2)xT. Spelta

T. durum var. coerulescens ]
. Xde. squarrosa (1x2) ‘
T. persicum var. fuliginosum x As. squarrosa-2 | S
Mindum x Agropyron trichophorum) x Red Chief R

Chromosome pairing in hybrids between Aegilops sharonensis and
some species of Aegilops and Triticum

By Masatake TanaxA
Lab. Genet., Kyoto Univ., Kyoto

Chromoesome pairing and fertility of the hybrids are listed in Table 1. -

In Ae. sharonensis X Ae. longissima and the reciprocal hybrid, the chromosome
pairing was the regular of the investigated combinations. However, one tetravalent
was found in every PMC, and rarely one univalent. The pollen- and seed-fertility were
practically normal: 81.3-87.1% and 81.8-86.0%, respectively. The outer glumes of Ae.
_Sharonensis are awned but those of Ae. longissima are not. The hybrids are awnless.
The F, segregated in awnless : awned in the proportion of 38:12. In the backcrosses the
segregation was 29:0 in F, X Ae. longissima, and 12:9 in F: X Ae. sharonensis.
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Table 1. Chromosome pairing and fertility in F; hybrids of Aegélops sharonensis
with some species of Aegilops and Triticum

Fertitity - °

Combinations Bivalents Univalents ~ Complexes | o= "5 .
] ’ . in %

Ae. shoronensis x de. longissima | . 5 0—1 < Igv.or lmz | 81.83  81.0

Rec. ) 5 0—1 Lvorlm | 87.1 818

Ae. sharonensis x Ae. icornis 6—7 0—2 0 | 733 6L.9

Ae. sharonensis x Ae. Aucheri 47 0—6 0 3.6 0.0
Rec. - 37 08 0 | 85 " 00

Ae. sharonensis x de. eaudata 25 2—10 21T 0.0 0.0

Ae. sharonensis xT. twrgidum | 0—4 0—21 —_ 0.6 0.0
Ae. sharmensr&s xT monococcum 1—d C 612 0 0.0 0.0

— [ O

In the hybnd Ae. shafonensstAe bicornis the chromosome palrmg was fairly
regular but a few univalents were found. Pollen- and seed-fertmty were hlgh But
the plants were dwarf-like and weak. , .

In the hybrid Ae. Aucherix Ae. sharonensis and its reciprocal more univalents Were
found than in the hybrid between the latter and other species of S-group Pollen
fertility was very low (3.5%) and no seed, even from open pollmatlon, was. obtained.
The plants were semi-dwarfs. These results suggest that the genome of Ae.
sharonensis is homologous to that of Ae. longissima (S'-genome), except for one trans-
location. Accordingly, from the view point of genome analysis, Ae sharonensis may
be considered to be a variety of Ae. longzks&ma ) ;

According to Ere (1929), Ae. sharonensis 'is closely related ‘to Twiticum. Un-
published data of the.present writer and Marsusavasm indicate that Ae. longissima
and Ae. sharomensis have, some morphological characteristics of the Begenome of
Emmer- and Dinkel- wheats However, the chromosome pairing in the hybrlds of Ae.
sharonensis with T. monoco::cum and T turgzdum is so mcomplete ‘that St-genome
cannot be homologous to B-genome

A new amphidiploid from the hvbnd Ae, sharonensis x Ae. umbellulata

By Masatake Tanaxa
R Lab. Genet., Kyoto Univ.; Kyoto

Accordlng to KLHARA, the genome formula of Ae vamabzlzs and Ae. Kotschyz is .

CuCuSvSv , :

“"The present wiriter has produoed an amphud1p101d fmom the Cross Ae umbellulata

(CuCw)x Ae. sharomensis (§*S?). In 1950, very young seedlings' of the Fy hybrid Ae.
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sharonensisx Ae. umbellulata were subjected to colchicine treatment. In 1951, 12 out
of 20 treated plants showed chromosome doubling. The chromosome pairing and the
percentage of pollen- and seed-fertility of the F; hybrid are given in Table 1.

Table 1. Chromosome pairing and fertility of the F, hybrid

\ | Fertility
Combination Bivalents Univalents Complexes | Pmd
| in %
Ae. sharonensis x Ae. umbellulata | 1—5 (3) 511 - lﬁhﬁ | 3.0 0.0
The fertility of the amphidiploids is given in Table 2.
Table 2. Fertility of the amphidiploids
Culture No. Fer}llty, —

(1951) Pollen Seed (No. of seeds)
————— b m®
641 — 46.2 (11)

-2 : —— 56.5 (I7)
—3 — 6.5 (3
—a — 60.7 (34)
~—5 85.1 36.0 (17)
—6 86.7 44.6 (33)
Average (Total) J 85.9 41.8 (175)
Table 3. Chromosome pairing and fertility of the amphidiploids
Fertility
Year Bivalents Univalents Complexes P‘o-ll’en _Seed.
' in %
1952 13—14 (14) 02 (0) 0 . 821 77.1
1953 o 1214 (14) 0—2 (0) 11v (rarely) 88.3 70,2
1954 | 14 0 0 94.0 62.0

Data on chromosome pairing-and fertility of seed and pollen in the amphidiploids
from 1952 to 1954 are summarized in Table 3. '

Reciprocal crosses between the amphidiploid (S'S!CuCu) and Ae. variabilis were
made for testing the chromosome homology (Table 4). The chromosome pairing of
these. hybrids was almost normal; 9-14 (mode at 13) bivalents were observed. Com-
plexes were found in all individuals. Pollen-fertility was 65~75% and seed-fertility also
was relatively high. A cross between S'SICuCe and Ae. ovata (CuCuMoMp)  produced
only sterile dwarfs. From these results it became clear that the genomes of Ae.

e @



Table 4. Chromosome pairmg and’ fertlhty of SlleﬂlC‘1 x Ae. vma,bilw and its rec1proca1

) Fertlhty
Combinations Bivalents Univalents: ' ‘Complexes Pollen  Seed

in %
SISICUCH x de. variabilis | 9—14 (13) 0—4 @  (0—2)mv 71.5  50.0
Rec. : o914 (13) 1—4 2y (0—2) nr,1v 72,7 4.5

T -~

variabilis are homologous to those of the amphidiploid.

Ae.- variabilis and Ae. Kotschyi must have arisen as. an amphidiploid between - Ae.
wmbellulata with Cu-genome and Ae. sharomensis with Si-genome in the course of
evolution. .

According to Ere (1929), Ae. umbellulata and Ae. sharonenszs are separately
distributed. There are, however, three modifications of the .S-genome (8,5!,SP) in the
S-group. Some-of them (f. inst. S-genome in Ae. spelfoides and Ae. Awucheri} ocour
together with Ae. umbellulata in Asia Minor and Syria. One of them may have
been the genome of one of the ; parents

From the taxonomic view point, the amphidiploid ($'S'CuCu) resembles Ae. Koischyi
in main morphological characters. But, in some characteristics, the synthesized
SISICuCu is different from Ae. Kotschyi and Ae. variabilis, for example, regarding the
number of spikelets in the -ear, shape of the awn, etc.

Right. and left-handedness in Triticum and Aegilops. L

By H. Svemoro and K. .Kosma
Lab. Genet., Kyoto Univ., Kyoto-

1. Description of the right- and left-handedness as a quantitative character:

Right-handed and left-handed leaves are defined according to the way of folding,
namely -when the overlapping edge of a leaf, seen from outside, is on the right hand
of the ebserver, it is called right-handed, and if on the left hand, left-handed. Corres-
pondingly, the right- or left-handedness of a spikelet is determined by the position of
the first floret in the spikelet. Namely, a spikelet seen from its doersal side is right-
handed, when the first floret is on the right, and left-handed when it is on his left
hand (Krara et-al. 1951). The right-handed and left-handed leaves are regularly
arranged in alternative sequence from the base up to the flag leaf and the same re-
gularity is found in the spikes. The regularity is not always complete, deviations occur
often in the upper part of spikes.and in the lower positions of leaves (such as the lst,
2nd and 3rd leaves). The regularly arranged leaves or spikelets are called “‘concordant’
and the deviating ‘‘discerdant”.

U 7,




2. Measurement of the right- and left- handedness ...... Concordance proportiont (C)
and mean concordance proportion (C): ' ’ 2 ‘
A. Concordance proportion...... If a variate X; is assumed to have the value 1
in case of a concordant leaf or spikelet and 0 1n that of a dlscordant ~one, the con-

cordance proportion of the kth position of leaf or splkelet (Ck) is S(X¢/n) where # is the

number of shoots investigated.

The expected standard error of Cy is gu=1"Ce(l1—Cp)in
This value represents the degree of the regularity or the intensity of the polarity at the
given position on the stem (Sumorxa and Muoxar 1955).

B. Mean concordance proportion...... The use of the concordance proportion was
frequently found to be inconvenient as a measure of spec‘ies differences with regard to
the right- and left-handedness and troublesome in its genetic analysis. Kosma (1953),
therefore, proposed a more convenient value, i.e. mean concordance proportion (C). The

value is expressed by 5=§Ck/m

where:Cy is the value of concordance proportion at the kth spikelet position and #2 is
the number of spikelets. The sampling variance can be obtained as follows:

Vi= ”%,;é a-Lo
3. Change of the degree of regularity throughout the developmental stages:

We have considered that the regularity of the R/L character might be interpreted
as an expression of polarity existing throughout the whole development of a grass. An
exact observation on the R/L handedness of the leaves and spikelets from the first
foliage leaf to the 20th spikelet was made for 7. monococcum Javescens (Table 1).

Table 1. Concordance proportion for each leaf and spikelet position of main
shoots in T'. monococeum favescens

Leaf i)osition 1 11 Ix v 2P SN XIIT
C 8.6 405 757 9.3 100.0 100.0
Spikelet position | 1 2 3 4 5 6 V 7
C 93.3  100.0 97.0  98.0 94.0 93.0 93.0
Spikelet position 8 9 10 11 lé < 13 14
< 94.0 85.0 92.0 83.0 74.0 77.0 76.0
Spikelet ﬁosition 15 16 17 18 19 20
T - 65.0 65.0 62.0 61.0 67.0 55.0




The results indicate that the regularlty appears at the 3rd or 4th leaf’s position, is
maintained to the 10th spikelet or its vicinity and disappears around 20th spikelet.

Right- and left—handedness in Triticum and Aegilops. IL
C values among species of Triticum and Aegilops

By H. Svemoto and K. Kosma
Lab. Genet., Kyoto Univ., Kyoto

Each species of Triticum and Aegilops has its own specific value of C. A certain
relation between the C value and the genome constitution was found (Table 1).

Genome set AA shows the highest value of C (80% or more), DD has about 65%,
whereas CC, MM, CuCu and $'S! give no indication of regularity, at least in the spike.
BB and GG have no polarity, and, also, seem to suppress the effect of AA. Although
the values are not highly reliable, because of the small number of samplés, the hybrid
(AD) between T. aegilopoides and Ae. squarrosa gives ca. 68% which is similar rather
to DD than to AA. .These results suggest that the polarity of the right- and left-
handedness of - the spikes is found enly in the A- and D- genomes throughout the
examined Triticum and Aegilops species and that BB and GG suppress the effect of AA.

Table: 1. C values of the examined species of Triticum and Aegilops

Species | Genome' - spﬁ%??)%ge;’\fe d Year T
Triticum
(Einkorn)
7. aegilopoides v. boeoticum AA 108 1952 87.54 + 0,97
T, MONOCOCCUM V. vulgare AA 29 1951 94.48 4 1.23
v. flavescens AA 100 r 81.11 + 1.14
v. vulgare “early ” AA ’ 80.16 = 3.97
(Emmer) . :
T. dicocewm “ Emmer ” AABB 25 1954 57.80 4 2.82
T.. dicocoum “French” AABB 20 o 55.00 & 4.26
T. durum v. Reichenbachis AABB 25 ” 53,20 4- 5.58
T. turgidum v. nigrobarbatum AABB , . 20 » 53.50 4 1.49
T. pyramidale v. recognitum AABB T 20 ’ 54.00 + 1.23
(Timopheevi) :
" T. Timopheevi AAGG . 61 T 1949 51.10 + 1.51
(Dinkel) )
T. Spelta v. Duhamelionum AABBDD 35 1954 55.00 X 2.46
v. Arduing AABBDD 20 " 58,30 & 1.20
T. vulgare “ Hohenheim » AABBDD 50 ” 66.20 -+ 3.9%




— Continued —

T. ecompactum v. icterinum AABBDD " 50 P 61.40 & 0.51
T. persicum v. rubiginosum AABBDD 20 - ” 59.50 4 4.49
Aegilops ) T :
¢ (Polyeides)
Ae. umbellulata : CuCu 45 1954 44,10 1 3.05
Ae. ovata-1 " CuCuMoMe 40 " 50.00 + 2.33
Ae. triaristata 6z—1) CoCoMtME 2?35 v 51.00 + 1.24
Ae. biuncialis CuCuMbMDb 40 ” 50.50 + 4.63
Ae. variabilis-1 .. CuCuSvsy 35 » 55.10 + 4.51
Ae. Kotschyi-1 CuCuSvsv 10 " 77.00 +10.00
" -2 CuCrSvSY 30 " 50.50 4 5.49
Ae. triuncialis CCCuCun 40 1954 55.00 4- 4,96
(Cylindropyrum) ' )
de. cylindrica CCDD 35 " 56,70 & 1.21
(Comopyrum) R
Ae. comosae MM 30 v ' 44.80 + 2.94
Ae. Heldreichi . MM 20 » 58.00 + 38.74 -
(Sitopsis) ) v
Ae. longissima ) S5t 25 ‘ v - 56,40 + 4.26
(Vertebrata) .
Ae. squarrosa DD 70 1949 67.30 + 1.57
v DD B 1954 64,30  2.50
Ae. vemtricosa S ‘DDMYMr 35 0 69.70 + 2.31
(Hybrid) o
T. aegél. boeot, AD 12 68.10
x Ae. squarrosa A’ F, 1 88,20/

Gene mutation in Einkorn wheat induced by X.rays

By S. Marsumura and T. Fum

- National Institute of Genetics, Misima

In order to study the relation between the frequency of gene mutations and the
dose or wave length of X-rays, dormant seeds of Triticum monococcum were exposed
to X-rays at 180 KVP, 3 mA, without a filter. The doses ranged from 5,400 to 13,500
7 units. The data are shown in Table 1. The frequency of head progenies with
induced mutations in the X,-generation increases with X-ray dosage in a linear relation.
There was some difference in the sensitivity to X-rays between two varieties, flavescens
and vulgare.



Table 1. Relation between dosage or wave length of X.rays and frequency of
induced mutations in 7. monococcum flavescens and vulgare

Voltage . Dosage % of head progenies in X, with mutants in

(KVP) () w;ar. Slavescens var. vulgare .
Control —r 0/18 0.00 0/14 0.00

180 5,400 4/60 6.67 5/44 11.36

180 8,100 7/55 12.73 5/26  19.23

180 13,500 10/27 37.04 6/15 40,00

130 8,100 2/55 3.64 4/43 9.31

80 8,100 3/54 5.56 4/46 8.69

At the same dosage (8,1007) and target distance, but with varying kilovqlmge
(80-180 KVP) and time of exposure, the mutation frequency -was increasing with the
decrease of wave length, but not in a linear relation (Tab. 1). As to the difference in
sensitivity between the two varieties, the results above mentioned have been confirmed.
The relation of mutation rate to X-ray quality was generally in good accord with the
results of previous experiments concerned with the frequency of chromosome aberra-
tions (Marsumura 1951). These facts can be explained on the basis of the difference in
the distribution of ionization within the nuclei and the chromosomes. At irradiation by
hard X-rays, the majority of the resulting ionization is more scattered than when soft
X-rays are used. : '

About 70% of the mutants were chlorophyll abnormalities, about half of which
were albina and the other half chlorina, virido-albina, basi-viridis, striata (whlte striped)
and so on. The remaining mutants were: early, irregular ear, slender (narrow leaf),
dwarf, shrunk, etc. These mutants behaved like simple Mendelian recessives. The
virescent mutants with partly green leaves, virido-albina and basi-viridis, mostly died out
during the winter in the field, but not in the greenhouse. Moreover, these mutants
could recover completely and produce green leaves under the light of a fluorescent
famp. . i b

As to the nature of the mutants the same types were often observed in both
varieties, flavescens and vulgare, showing a pronounced parallelism. But var. flavescens
showed always a higher tolerance to X-rays than var. vuigare.




Chromosome aberrations in- Einkorn wheat induced by-X.rays

By Seiji MATSUMURA
Natlonal Institute of Genetics, Misima

With regard to the relat1on between the frequency of chromosome aberratlons in
the PMC’s of 7Tysticum monococcum and the dose or wave length of X-rays, the same
" materials reported by Marsumura and Fosn in the foregomg paper were used, and the
results of previous experiments at 30~90 KVP (Marsumura 1951) have been confirmed.
The data are shown in Table 1. ‘The frequency of ears with chromoseme aberrations
(mostly reciprocal translocations) increases with Xfray dose. It is also fairly certain
that the shorter the wave length of X-rays, the higher the frequency of chremosome
aberrations. These facts can be again explained on the basis of the difference in the
distribution of ionization within the nuclei and :the chromosomes. The chromosome
breaks induced by hard rays are widely scattered on the same chromosome or on
different chromosomes, so that a union of broken ends of different origin, or inter-
change, takes place more easily than in the case with soft-ray irradiation, which pro-

Table 1. Relation between dosage or wave length of X-rays and frequency of
chromosome aberrations in 7', monococoum filavescens and vulgare

Voltage Dosage % of chromosome,aberration in 'Xl
(KVP) () var. flavescens var. vulgare )
Control — 0712 0.00 07 6.00 .
180 5,400 3/52 5.77 . 4/68 5.88
180 8,100 6/48 12.50 8/53 15.69
180 13,500 11/38 28.95 21/55 38.08
130 8,100 5/40 - 12.50 10/69 14.49
80 8,100 . 340  7.50 376 3.9

duces more closely adjacent breaks, and is liable to give a high proportion of restitution.

In all cases of different dosa,ges the frequency of chromosome aberratlons was
higher in var. vulgare than in var.- ﬂavescens Thus, var. ﬂavesce%s showed always
higher tolerance to X-rays than var. vwlgere. These results are generally in good
accord with those of experiments concerned with the rate of gene mutations described
in the foregomg report.



Nucleolus organizing chromosome  in-Einkorn wheats

By K. Yamasurra and M. Kovama
Biol. Lab., Kyoto Univ. and Déshisha Univ., Kyoto

The senior author has established a series of six types of reciprocal translocation
(RT) in Einkorn wheats, T¥iticum aegilopoides and T. monococcum, involving all the
. seven chromosomes, namely a-b,

Table 1. Relation of ring complex to nucleolus b-c, cd, d—e, ef and f-g. Subse-

in RT-heterozygotes quently, the authors attempted to

RT-complex Attachment* identify the nucleolus organizing
a—b _ chromosome by using the RT-hetero-
b—c _ zygotes,

c—d Not yet studied Anthers fixed with FarMER'S
d—e- + fluid (absolute alcohol: acetic acid=
e—f - 3:1) were placed in 2% iron-alum
f—g - solution for the first 24 hours and

in 459 aceto-carmine for succeeding
24 hours, before the PMC’s were
smeared on a slide-glass for cytolegical observation. Early diakinesis was found to be

* . attached, —: not attached.

the proper stage for the analyses.

The results are summarized in Table 1.

The ring complex of four chromosomes in the d—e heterozygote is attached to the
nucleolus which is free from the remaining five bivalents, while in each of the other
types, a—b, b—c, e—f and f—g, the ring complex is free from the nucleolus, which
appears attached to one of the remaining bivalents.

From these observations, it has been concluded that the d-chromosome on which
the genes for the mutant characters, old rose, early and lethal-1 are located is the
nucleolus organizer.

Chlorophyll analyses in X.ray induced mutants in Triticum monococcum
By Kosuke YAmAsaITA
Biol. Lab., Kyoto Univ., Kyoto

A considerable number of chlorophyll mutants have been réported by Swmre (1939
and elsewhere), Kimara and YAMASI-'IITA (1947 and elsewhere), Yamasmrra (1953 and
elsewhere) and Fuar (1955). These induced mutants have been proved to be Mendelian




recessives due to single gene differences.

Leaves taken from mature plants of some of these mutants were macerated in
aceton with, a small quantity of silicate powder and the extracts were submitted to
‘paperchromategraphic analyses of chlorophyll a and'b. As the solvent, the upper layer
of the mixture of petroleum ether, aceton and water in a ratio of 4:1:1 was used.

As summarized in Table 1, chlorophyll b, is missing in y¢ mutant.

Table 1, Chlorophylls in 7. monococcum

Material Chlorophyll

m<

normal
tiger-band (ttg)
old rose (old)

! light-green (Ig)
yellow-green (yg)*

+ o+ o+t

!

FoF o+

* Induced by SMITH (1939).

In order to determine.the ratio of chlorophyll a and b in these materials, a methed
of absorption spectra was adopted for the normals and the yellow-green. The chloro-
phyll extracts were obtained by grinding leaf cuts in chloroform with a small quantity
of silicate powder. It is already known that chlorophyll a-shows thé maximum peak at
432 myu and 663 my, while chlorophyll b at 456 mu and 644 mu.

In advance, model absorption spectra of the mixture of chlorophyll a and b in
certain ratios were prepared for comparison. Tlie normals showed a similar curve to
that of the model in which chlorophyll a and b were mixed in a ratio of 1:1. In the
yellow-green, mo peak for chlorophyll b was found and & minor peak appeared at 480
mp and 630 me. Further studies are now in progress.

A karyomorphological study on the genus Eremopyrum

By Priyabrata Sarxar
Department of Botany, University of Manitoba, Winnipeg, Canada

At present most classifications of the Graminece divide the family into tribes,
genera, and species on the basis of the structure and: arrangement of the spikelets.
However, it appears that morphological studies alone cammot provide all the data neces-
sary for the ideal natural classification aimed at im scientific taxonomy. On the basis
of the studies on the morphology of chromosomes and their basic numbers, Avpuwnov
(1931) attempted to subdivide the grasses. from a phylogenetic point of  view. Cytologi-
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cal methods were found to be helpful as a tool, but have been put to little use -except
in the -genera Aegilops (Smnsaninova-Korezacina 1932) and Trificum (Kacawa 1929;
BraTia 1938; Luvitsxy et al. 1939; Paraax 1940; Camara 1943; Scrriver 1951 and others).
The evolutionary development of Titicum can now be partially traced using the method
of genome analysis (McFappen and Smars 1946). However, the origin of the B-gemome
is still unknown and the search for it indicates a need for a better understanding of
the wheatgrasses which are in taxonomical disorder. In the present study only one
sroup of species of wheatgrasses will be discussed.

As early as 1829 Lrzpmsour placed Agropyron cristatum and A. triticewm in a new

/ section Eremopyrum. Later JAUBERT and SpacE (1850-53) gave FEremopyrusm a generic
status and included in it the annual species oréentale and squarrosum. The recognition
of Eremopyrum as a separate genus was helpful in making it possible for others to put
the annual wheatgrasses in one separate group.

In recent years the Russian taxonomist Nevskr (1936) has attempted to clarify the
position of the wheatgrasses and their relatives. According -to his classification, the
coptent of the genus Agropyron in its wider sense has been separated under three more
genera, viz., Roegneria, Elytrigia, and Eremopyrum. Ye places the genus Eremopyrum
in the subtribe Aegilopinae along with Triticum, Secale, Aegilops, Haynaldia, and
other annuals.

Morphologically the species under the genus Evemopyrum (E. triticeum, E. hirsutum,
E. Bounapartis, E. orientale, and E. distans) seem to form a homogeneous group. To
find a correlation at the cytological level, the karyotype analyses. of the available species
of this group have been undertaken. The results are summarized below.

The karyotype of FEremopyrum iriticeum (2n=14) has been found to be very dif-
ferent from all other groups of Tyificeae that have so far been investigated. All of its
chromosomes show subterminal centromeres with one of the arms reduced to a knob-
like head (Fig. 1on the cover). This is in contradistinction to the median or submedian
centromeres of the chromosomes of all other groups studied in the wheatgrasses.

Eremopyrum hirsutum (2rn=14) is remarkably similar in floral morphology to E.
triticewm, and particularly to E. Bounapariis, the only distinguishing character from
the latter species being the hairiness of its spikelets. The external morphological
similarity finds corroboration in the morphology of the chromosomes. The karyotype of
E. hirsutum differs from that of E. #riticenm in that two pairs of its chromosomes
have relatively longer distal arms instead of knob-like heads (Fig. 2 on the cover).

From the point of viewof chromosome morphology Eremopyrum orientale (2n=28)
shows a mixture of two groups of chromosomes. Fourteen of its chromosomes are
similar to those of E. #riticenm, while the other fourteen have median or submedian
centromeres, This might be indicative of its being an amphidiploid between two diploid
species which contribute the two different groups of chromosomes.
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The present study is in conformity with the observations of Avpurov (1931); who,
although he recognized the diversity in the karyotypical pattern within Agropyrom, did
not think it necessary to separate #ificeun and its relatives into-a new group. The
present writer, however, is of the opinion that the peculiar chromoseme morphology
together with the genetical data of sterility barrier between Eremopyrum triticéusm and other
members of Triticeae, definitely strengthens the validity of the new genus Eremopyrum.

Karyotypes of diploid Agropyron species

By S. Marsumura and S. Sakamoro
National Institute of Genetics, Misima

On the strength of his previous crossing experiniénts, the senior author (MATSUMURA
1949) arrived at the conclusmn that the genome which Agropymn Zlaucum 2n— 42) and
A. elongatum (2n=72) have in common with tetra- and hexap101d wheats is the B-gériome.
This view is contradictory to the hypothesis of McFappen and Sears (1946) who assumie
that A. ¢riticenm is the carrier of the B-genome.

It is well known that all chromosomes of B-genome have median or submedian con-
strictions. Our karyomorphelogieal investigation of diploid A. elongatum and A. triti-
cewm shows that the former has mostly median and submedian chromosomes, ‘while all
7 chromosomes of the latter have subterminal centromeres. Our finding st‘rongly sup-
ports the senior author’s view and places MCFADDEN s and Sears’ dssumption in a very
doubtful light.

A hydrid between autotetraploid Triticum aegilopoides
and Agropyron intermedium

By Mikio MuraMATSU:
Lab. Genet., Kyoto Univ., Kyoto

The cross between sz‘ticum. aegilopoides and Agropyron intermedium was suc-
cessful when autotetraploid T. aeegilopoides var. boeoticuni was the mother. The
Fi-plants grew very slowly, and only one attained maturity and developed ears in the
second year. Certain characteristics. of the hybrid were intermediate but most of the
others resembled one of the parents. -

The somatic chromosome number, examined in root tip cells, was 22=35 as expected.
At MI, 1-3 ftrivalents, 6-14 bivalents and many univalents were found. Seven of
the bivalents must have originated from the pairing between the two A-genomes of
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autotetraploid T. aegilopoides and the remaining 0-7 bivalents are considered to be
due to scattered homologies between and within the three genomes of Agropyron
intermedium, E, F and J.

Pollen fertility varied considerably; from three examined anthers one contained only
shrivelled pollen grains and the mean number of geod grains in the other two amounted
to 8.4%. .

The hybrid was completely sterile but a few seeds were obtained from pollination
with pollen of diploid 7. aegélopoides and the Agropyron parent.

II. Genetic Stocks

List of Secale species
at
Biological Laboratory, Faculty of Technology, Gumma University, Kiryti

Species or variety Chromosome number (%) Source

8. Vavilovii GROSS. 7 Montreal Botanical Gérden,
Canada: (1951)

S. africanum STAPH. 7 MUNTZING (1950), Sweden

S. montanum GUSS. 7 ” r

S. montanum GUSS. ' _ Botanischer Garten, Berlin-Dahlem,
var. dalmaticum VI8, o ‘ ‘Germany (1954)

S. montanum GUSS. ” ”
var. anotolicum BOISS.

8. fragile M., B. 7 Kiss ARPAD (1954), Hungary

8. Kukrijonovi GROSS. 7 MAKKINK (1952), Netherland

III. Citculation List of WIS

(August 31, 1955)

Aasg, H. C.: Department of Botany, State College of Washington, Pullman, Washing-
ton (U. S. A)

Agrge, E.: Institute of Plant Husbandry, Uppsala 7 (Sweden)

Apacar, S.: Faculty of Agriculture, Mie University, Tsu, Mie Prefecture (Japan)

Axal, S.: Lab. of Pathology, Faculty of Agriculture, Kyoto University, Kyoto (Japan)

AxmrMan, A.: Swedish Seed Association, Svalsf (Sweden)

Anpmrson, Edgar: Missouri Botanical Garden, 2315 Tower Grove Ave., St. Louis 10,
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Mo. (U. 8. A)

Anprrson, E. C.: California Institute of Technolgy, Pasadena 4, California (U. S. A.)

Agrnason, T. J.: Department of Biology, University of Saskatchewan, Saskatoon, Sas-
katchewan (Canada)

Asian Institute of California University: Berkeley, California (U. S. A.)

Asian Institite of Columbia University: 433 West 117th St., New York 27, N. Y.
(U. S. A)

Arar, S.:  Agricultural College, at Karaj, University of Teheran (Iran)

~A'J:KINS, R. E.: Department of Agronomy, lowa State College, Ames, Iowa (U. 8. A.)

Avsemus, E. R.: Department of Agronomy, Agricultural Experiment Station, Minne-
sota, St. Paul, Minnesota (U.S.A.)

Avanzi, E,: Istituto di Agronomia Generale e Coltivazioni Erbacee, Pisa (Italia)

Beogman, I.: Caixa Postal 189, Bagé, R. G. S. (Brazil)

Bern, G. D. H.: Plant Breéding Institute, Cambridge, England (U. K.)

Brmer, H.: Wittental bei Freiburg i. Br. (Baden) (Deutschland)

. Bovos, S. W.: Wheat Research Institute, Christchurch (New Zealand)

Brigerr, L. W.: Agronomy Dept., NDAC, Fargo, North Dakota (U. S. A.)

Brices, F. N.: Division of Agronomy, Agricultural Experiment Station, Davis, Cali-
fornia (U. S. A.) .

Bring, V. C.: Dept. of Agronomy, The University of British Columbia, Vancouver 8
(Canada)

Brouwer, W.: Institut fiir Pflanzenbau und Pflanzenziichtung zugleich Wiirttember-
gische Landessaatzuchtanstalt, Hohenheim (Deutschland)

Burneam, C. R.: University of Minnesota, University Farm, St. Paul, Minn. (U. S. A.)

Carprcort, R. S.: Biology Department, Brookhaven National Laboratory, Upton, L. I.,
N. Y. (U. S A)

Camara, A.: Estacdo Agrondmica Nacienal, Sacavém (Portugal)

CamreErn, A. B.: Cereal Breeding Laboratory, Dept. of Agriculture, P. 0. Box 322,
University of Manitoba, Winnipeg, Man. (Canada)

CapPinein, J. M.: Department of Agronomy, University of Philippines, Laguna (Manila)

Curisrunsen, J. J.: Department of Plant Pathology & Botany, University of Minne-

" sota, St. Paul 1, Minnesota (U. S. A.)

College of Agriculture and Experimental Farm: Potchefstroom, Tvl. (Transvaal) (South
Africa)

Coorer, D. C.: Department of Botany and Genetics, Agricultural Experimental Station,
University of Wisconsin, Madison, Wisconsin (U. S. A.)

Copp, L. G. L.:- Crop Research Division, Private Bag, Christchurch (New Zealand)

Covas, G.: Aviador Koehl 429, El Palomar, Bs. As. (Argentina)

Darrineron, C. D.: Department of Botany, University of Oxford, South Parks Road,
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Oxford (England)
Demmrrg, M.: Dept. of Genetics, Carnegie Inst. of Washington, Cold Sprmg Harbor,
Long Island, N. Y. (U. 8. A.) i
Division of Genetics: Dept. of Agriculture, Umversﬂ:y of Callfomla, Berkeley, . Cali-
fornia (U. S. A.) . :
Doszaansky, T.: Inst. of Zoology, Columbia Umverswy, New York, N. Y. ((U S. A
Eiesti, O. J.: 1005 Hovey Ave., Normal, I1I. (U, S. A))

Erviorr, F. C.: Washington Agricultural Experiment Station, Pullman, Wash. (U.S.A. )'

Exomoro, N.:-:Laberatory of Agronomy, Faculty of Agnculture, ‘Kyoto University,

- Kyeto (Japan) . . : L oni

ErLing, Carl: University of Cahforma, Los Angeles, Cahifomla (U.S. A)

Ernmst, H. Y. C.: Osborne Botanical Laboratery, Yale Un1vers1ty, New Haven, Con-
necticut (U. S. A.) g

Esrostto Smu Mareaigite, M.: Istitito Nazionale de Genetica per la Cerealicultura,
Via Cassia 176, Roma (Italia) ‘

Everson, E. H.: - Agronomy Depantment, ‘State College of: Washmgton, Pullman, Wash.
(U.S. A): . L , .

Faveer, E. A.: -Institute de Fitotecnia, Castelar (Amgemt‘ina)

Fmnerun, Naomi: Dept. of Botany, Hebrew University, Jerusalem (Israel)

Fernanprs, A.: .dnstitut Betanique de Vuniversite de-Coimbra (Portugal)

Fikry, M. S.: Dean of the Faculty of Sciences, Farouk I University, Alexandria
© (Bgypt) - ' O

Finvay, K. W.: Waite Agncultural Research Innsﬂltute, ‘The University of Adelaide,
. Private Mail Bag, ‘Adelaide (South Australia) - .

Fiscarr, G. J.: Instituto Fitetecnico y Semillere Nacional ‘‘La: Estanzuela” Estanzuela
(Uruguay)

Forp, E. B.: Dept. of Zoology, University Museum, Oxford (England) .

Frangrn, O H.: Commonwealth Scientific and Industrial Research Organization, Divia
sion of Plant Industry, P. O. Box 109, City Canberra, A. C. T. (Australia)

Frurm-Maria, Newton: Faculdade de filosofia, Ciencias e letras da Universidade de
Sao-Paulo (Brazil) :

Furasawa, H.: Biological Inst., Faculty of Science, K@be University, Kébe (Japan)

Furusare, K.: Kugura Agricultural Scientific Institute, Kuzura, Numazu Shizuoka Pre-
fecture (Japan)

Gavn, H.: Max-Planck-Institut fiir Ziichtungsferschung, (20a) Voldagsen {iber Elze
(Deutschland) ‘ :

Grnin,. O. E. V.i: Plant Breeding Inst., WeiﬂauMsh@lm, Landskrona (Sweden)

Govpscamipr, R.: Dept. of Zoolgy, University of California, Berkeley, Calif. (U. S. A.)

Goxd, I.: Faculty of Agriculture, Yamagata University, Tsurucka Yamagata Prefecture
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(Japan) A

Grinror, G.: Service de la Recherche Agronomique au Maroc, 67 Avenue de temara,
Rabat (Moroceo)

Gusrarsson, A: Forest Research Institute of Sweden, Stockhelm (Sweden)

Haporn, E.: Zoologisches Institut, Universitat, Zirich (Switzerland)

Haga, T.: Blologlcal Institute, Faculty of Science, Kyfishu University, Fukuoka Pre-
fecture (Japan) .

Hagserg, A.: Institute of Genetics, Swedish Seed Association, Svaldf (Sweden)

Hamminaron, J. B.: Department of Field Husbandry, University of Saskatchewan,
Saskatoon, Saskatchewan (Canada) .

Hartr, C.: Entwmklungsphyswloglches Institut der Umversmat Amsterdamerstr. 36,
Kdln-Riehl (Deutschland)

Hayomn, E. B.: Department of Plant Pathology & Botany, University of Minnesota,
St. Paul 1, Minnesota {(U. S. A.) . :

Heriserr-Nivsson, N.: Botanical Institute, Lund (Sweden)

Heywe, E. G.: Kansas State College, Manhattan, Kansas (U. S. A.)

Huw, H. D.: U. S. Regional Pasture Research Laboratory, Bureau of Plant Industry,
Agricultural Research Admlmstratton, U.S.D.A., State College, Pennsylvania (U. S. A.)

Hirarsura, N... Faculty of Agriculture, - Tokyo.Education University, Tokyo (Japan)

Hiravesmr, I.: Laboratery of Geneties, Faculty of Agrioul*ﬁure, Gifw University, Naka-
machi, Gifu Prefecture (Japan)

Hormsure, S. A.: Norrképing, Fiskeby (Sweden)

Hosono, S.: National Research Institute of Agriculture, Tokyo (Japan)

Hupson, P. S.: Commonwealth Bureau of Plant Breeding and Genetics, Scheol of
Agriculture, Cambridge (England)

Hyvawp, H. L.: Foreign Plant -Exchange, U.S.D.A. Agriculture Research Semce,
Horticultural Crops Research Branch, Beltsville, Maryland (U. S. A.) ¢

Imar, H.: Biological Laboratory, Shiemachi Upper Secondary School, Shiomachi,. Hiroshi-
ma Prefecture (Japan)

Imamira, S.: Laboratory of Applied Botany, Faculty of Agriculture, Kyoto Umversmy,.
Kyoto (Japan) L

Jenkins, B. C.: Division of Plant Science, University of Manitoba, Winnipeg, Manitoba
tCanada)

Jenxins, J. A.: Department of Genetlcs, University of California, Berkeley, Cahfornxw
(U. S. A)

Jomnston, C. O.: Kansas State College, Manhattan, Kansas. (U. S. A.)

Juoa, C.: Istituto Spallamzami, Universita, Centro -Genetica, Palazzo Botta Pavia.
(Ttalia)
Kapam, B. S.: Director of Agriculture, State of Saurashtra Rajkot (India)
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Kacawa, F.: Laboratory of Plant Breeding, Faculty of Agriculture, Kyoto University,
Kyoto (Japan) . . ' i

KABPER’f, H.: Institut fiir Vererbungs- und Ziichtungsforschung, Albrecht Thaerweg
4, Berlin-Dahlem (Deutschland)

Kavavama, Y.: Laboratory of Plant Breeding, Faculty of Agnculture, Miyazaki
University, Miyazaki (Japan)

Kawakami, J.: Agronomical Inst. Faculty of Agriculture, Iwate University, Morioka (Japan)

Kumara, H.: . Lab. of Genetics, Faculty of Agriculture, Kyeto University, Kyoto (Japan)
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IV. News
International Genetics Symposia, Japan

The agenda programme and other items of the International -Genetics Symposia,:
Japan, 1956 have been modified- and these along with the modifications are reproduced
in the following paragraphs:

1. AGENDA
Section 1. IUBS International Symposium on the Physzcal and Chemzcal Appmaches io
Probleiis in Chyomosoimes
A. Chromosome Structure and Mitosis
B. Chemistry of Chromosomes
'C. Cytological Aspects of Cancer -
Section II. JSC Iuternational Symposium on Applied Genetics

“A. TInduced Mutation E. Polygenic Inheritance (incliiding Bréeding Systems)
B. Polyploidy F. Microorganisms and Viruses
C. Heterosis G. Blood Groups

D. Resistance®
Informal Meeting on Standardization of Nomenclature and Symbols of Genes

On this occasion of the presence of geneticists from many countries, we have
thought it an opportune chance to provide a gathering among those interested in  the
above subject for the purpose of exchanging opinions and views in conjunction with
the work of the International Committee on ‘Symbols and "Nomenelaﬁure of the Per-
manent International Committee for Genetics Congresses,

2. OFFICIAL LANGUAGE
The official language at the sessions will be English.

3. PARTICIPATION IN THE SYMPOSIA

The membership at has been established at a sum equivalent to US $6.00 to cover
the cost and postage (by surface mail) of the Proceedings. Persons. who are not at-
tending the Symposia but who are interested in receiving further mformatlon and the
Proceedings are requested to pay the same amount.

Further copies of the Second Circular will be sent upon request to the Secretary of
the Organizing Committee.

The Third Circular will be sent only to those who answer this Second Circular.

1) Item II D should include such subjects as Drug Resistance and Phage Resistance of micro-
organisms and insects.
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4. PROGRAMME

Pate Morning:’ i Noom. - .Eveninéandl Night
September 6 10 :00-12:00 o Reception | Section 1 Night in T6ky6
- (Thu.) - Session (Dpemng - Luncheon Section II: I :
September 7 9:00-12:00 | Section I Receptidn Dinner;
(Fri.) ... | Special Lectures f Section. I - Night in Tokyo

September 8
(Sat.)

9:00-12:00

Joint Session

LI

Exhibits related to:
Silkworms, Poultry,
., Classic Documents

Excursions:

1. . In and.around town’

Invitation to clas-
sical Japanese
Theatre for those

' visiting Nikké on

Sunday; Night in
Tokyo :

Invitation to clas-’

September 9 i
(Sun.) , ) . : sical Japapese
: <. 2. Visit to Nikkd resert.: < ‘Theatre. for those
: _staymg in town;
] Nigh‘t 1n Tﬁkyé -
N N N T T :'I‘ .. ——""_-f Ty “T"?‘T" e T T AP "' "1 "’Tfii y ,Jl - \'w """
September 10 9:00-12:00 Receptton Leave on “Trip to nght in Hakone
.. {Men.) CJoint Session . i Luncheon | Kybte—visiten route . e
. Kihara Inst. for
o B Biol. Res. (New pre-
mises in. Yokohama) | .
and Hiratuka Branch,
. .i National Imst. of |
Agric. Sciences (Ex-
o e -hibits of Rice)! Lo
September 11 Leave ''Hakone for | Lunch at ‘| Afterncon oh ' Night in Kyot6
(Tue.) Kybto—visit.en voute | Misima ‘Train te Kyodto
the National Inst. of .
Genetics, Misima |’
(Exhibits of Phar- ~
bltls) ) B . - |
September 12 Exhxblts related to, Reoeption Closing Session Reception Dinner;
(Wed, Wheat, Radish, Gold: | Luncheon | Night in Kyote

fish

Informal meetmg on Nomenclatune and Symbols durlng Symposxa
After the adjournment of the Symposia, several ¢xcur310ns shall be arranged ;ﬁ@x vasmng
various 1nst1tut10ns of interest to geneticists, as well as for mghtseemg

International Genetics Sympos1a 1956 Smence Councﬂ of Japan
Ueno Park, Taito- ku, Tokyo, Japan 5
Cable Address: Sciencouncil Tokyo o

took :part.

possessing the D-genome.

~ Miscellaneous-

Dr. Hitoshi Kizara, the leader, and Dr. Kosuke Yamasmra returned early in
September from their tour of the Kyoto University Scientific ‘ Expedition' to the Kara-
koram and - Hindukush. Twelve members; specialists in various branches of science,
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- One of the.important tasks of the expedition is to- eollect Aegilops species
The search was carried on successfully - along the entire



route, which stretched from Quetta (Pakistan) through Afghanistan to Azerbaijan (Iran),
a distance over 5,000 kms. -

Kihara' Institute for B1010g1ca1 Research ‘is moving frem Kyoto to Yokohama.
_ Experimental work at ‘the new 'p,,‘ce will begin seon,

Preparatlons are being made for the English - translation of Dr. Kimara’s Wheat
Monograph.

‘Copies of WIS No. 1 are avallable They w111 be sent free on application.

1

V. Announcement for Issue No. 3

WIS No. 3 will be ready for publication in March, 1956. It is open to all contri-
butions dealing with informations on methods, materials and stocks, ideas and research
notes related to wheat jgenetics‘ and cytology, including Triticum, Aegilops, Agropyron,
Secale and Haynaldia.

Contributions should be typewritten in English. The authors are cordially requested
to present not later than January 81, 1956, their manuscripts which do not exceed two
printed pages. List of stock are not required to conform to this page limit No illustra-
tions can be accepted for publication.

Manuscripts and communications regarding editorial matters should be addressed
to Dr. K. Yamasarra. The address of the Editorial and Business Office of the WIS is
as follows: Laboratory of Genetics, Biological Institute.

Kyoto University, Kyoto, Japan.
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