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- Po];yplxoiz,ds a.nd'hneupleidsef: Triticum dicoccwm var. Khapli
Lo tabs b i ,xproduced by NaO-treatment ! -

| I RN T VI U S it F B apnlieniiean .4[ Poetn ot iy b G ey
: s - - =

H Kimara and K TSUNEWARL. . . .
Co ... National Institute of Gene’acs, M1s1ma, Iapan _!'; )s\“ .

Osterg'rer'iui'e!pefted in 1054 that NpO treatment is e'ffeetive: forﬂ the ‘bfoducfioﬁ of
polyploids in Crepis. Nycren (1955) and OsTERGREN (1957) obtained by the same treat-
ment good results in Melandrium and Phalaris, respectively.

The present authors (1960) applied -‘Oetergfen’s "method to an Emmer wheat, 7. di-
coccum,_ Var. Khapli and obtamed polyplmds and aneuplmds from almost all florets
treate& under the optlmum condmon. EENPAE '

In thle note, performance as to fertility and other characters of the first generation
of qu-treated Khapli and the - chromosomal const1tut_1en of the offspring are reported.
‘ Table 1. Performance of aneuploids am!i polyploidef of T. dz’coec,um var. Khapii
\ produced by ﬁgd-ueatmeét L

o Somatic ‘Number | Average Average Average Avera,{ge num-
Group |chromosome| of plants |plant height number |seed fertility | ber of seeds
LT number | observed (cm) of tillers . (%) | produced
1 28 S 55.5 5 | 96.8 70.1
PR IR AR KRR S B (& § gt ors 9.5
3 27+t 1 29.8 4 50.0 13.0
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First generation Plants in the first generation after NpO - treatment were checked
as to their chromosome number in rool:-tip“fnitoses and were cultivated in the green-
shouse, Their performance as to plant helght seed fertility and some other charactess
was recorded, as summarized in Table, 1 in whlch the plants are grouped in respect to
their chromosome number. —

The monosomic plants were more slender and shorter than the disomics, and their
seed-fertility was extremely low in comparlson with that of the latter. A plant having
a telocentric chromosome and one with' mixed” chromosome numbers (2n=27 and 29) show-

ed also very low seed- fertlhty A trlsomlc plant showed a Weaker v1gor than the disomics

aberrant chromosome numbers. (2rn=31 andr2n,7,-47) were.very weak and did not bear any
seed. All autotetraploids (2n=>56) and hypotetraploids (2n=55 and 2n=54) had stiffer and
thicker straw than the dlSOInICS and showed low fertlhty )

Offspring The chromosome number of the’ offsprmg was cytologically investigated
.in root-tip oells. The results of the investigation are summarized in TableHZ.' ‘

[ I BN I ’»;":. - . ")-7,; S g
Table 2. . Progenies of aneuploidand polyploid Khapli: = ... . e
- produced by NyO-treatment .. . -, . . cn

Bl e Parent’s | Numbér | Number of offsprmg havmg h "A'verage S
Group chromosome | of offspring chromosomes (2n) - i chromosome .
.  pmber | observed |27 28 29,51 52 53 54 55 56,57 58 59 61| Dumber
NS - 2, . Sl 48 KR! FERN 48 DR oot T 22?03;'5‘_ o
27 13 12 1
Zryee 12 12 ., ) o .\2&0
B R 6 T A S (AR
2 17 g g 28.1
54 R B S rz 12 87 ¢ B " B34°
ks T/ I A 12 34 7., | | 550
56 | 44 -0 5822 4 22 1 56.0

,. * a telooentﬁc chromosome w nlosaic roots with 27 and 29 chromosomes

In. the control (Group 1) no aberrant offsprmg were found Progemes of two mono-
somics -consisted 6f12 disomics and one ' trisomic but:no monosomics were récovered.
The trrsomlc seemed to be produced from an aberrant ‘meiosis in ﬂhe monosomic parent
as is known in monosomacs of common Wheat A plant whose roots were a mosaic of
mono- and tr1som1p cells, gave 1n its offsprmg four plants, one of Wthh was monosom1c
Since the seed- fertllity of - those. ‘monosomics including the mosaic plant was about 259,
the very low transmission rate of the monosomic condition in this Emmer variety was
seemingly due to strong selection® against chromosome-deficient’ gathetes and/or zygotes,
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The trisomic plant. produced 17 descendants among which two trisomics were recov-
ered. . The transmission rate of the trisomic condition is also significantly lower than that
known in common wheat, . :

These facts suggest that it W111 be very d1ff1cu1t to establish an aneup101d series in
Emmer wheat and that both monosomlc and trisomic analyses W111 mean hard work.

A11 tetra- and hypotetraplmds produced offspring which were also tetra- or hypotetra-
p101ds 2n= 51~61) In these groups, there was on the average a strict correlatlon between
the chromosome number of the Jparents and that. of the offspring. The 56- chromosome
Khaph, bemg fairly stable in respect to the chromosomal cconstitution of the offsprmg,
can be used ‘for further gene_tlc 1nvest1gat10nsr

" The effect of chromosome 3B at prophase

, G. KiMBER
| - Plant Breeding, Institute, Cambridge, England
“The genetical control of the diploidilike meiosis of the polyploid wheats' has' been
shown to be located on the long arm of chromosome 5B (V). (See publications of Riley
¢t al). “The efféet of 5B is to limit the pairing in the polyploid wheats to strictly homo-
'logous ‘chromosomes and thus reglmentmg as blvalents chromosomes that would form
multivalents int-its absence. This control of pa1r1ng is recognised by its effects at first
meiotic’ metaphase, that is after both pairing and chidsma formation have taken place.
Consequently it'is 1mpos31ble to decide whether the ‘mechanism acts through the control
of é&ither ‘or both of these agenc1es To make this dlstmctlon 1t is- necessary to examine
the p“rophase of certam derivatives of T aestivum. : '

“Prophdse ‘studies in T. aestivum are comphcated by’ the d1ff1culty of making good
squash preparations because of the large nuinber of chromosomes present. “The analysis
is further comphcated since all of the centromeres are essentially submedian in position,
and consequently it is not possible to recognise individual chiromosomes by- this feature.
‘Also a5 two - cliromosomes (1B and 6B) are satellited the usefulness of this diagnostic
character is limited, However, cértain general conclusions concerning the group actiOn
of the chromosomes' can-be gleaned from afn examination ‘6f prophase preparatlons

The prophase of euploid T. destivum exhibits clearly” all of the stages that are Tecog-
nized as typical of a normal meiotic prophase. No anomalous chromosome behaviour
-was ' ‘obsétved. The' prophase of 21-chromosome euhaploids of T aestivum ‘was  quite
 distinct from’ that of 42-chromosome éuploids. There was' some; but very little, -chro-
‘mosoine’ pairing ' in'the euhaploids and a- certain degree of desynapsis took place so that
the metaphase pairing gave 4 minimal estimate of the potential pairing ability.



The prophase of ‘haploids nullisomic for chromosome 5B presents an entirely dif-
ferent picture. In the }najority of the cells examined much more pairing was observed
and configurations of great complexity were seen quite frequently. Often three and
occasionally more chromosomes were seen to be involved in one figure giving a preview
of the multivalent configurations seen at meta-anaphase. In addtion to this increased
complexity the chromosomes lay closer together than in euhaploids and the prophases of
nullisomic-5B haploids were comparable to those observed in euploids in this respect.
With the restriction that each chromosome has a homologous partner in nullisomics, the
'prophése pairing of nullisomic 5B was remarkably similar, in its geneéral appearance, to
that of nullisomic-5B haploids. There was apparently no change in the forces initiating
homologous pairing in nullisomic 5B but superimposed on the normal and regular pattern
was a freedom of presumably homoeologous chromosomes to pair with each other. The
complex multivalents that were visible at metaphase in nullisomic 5B are a reflection of
this intergenomic synapsis at prophase.

The complexity of the metaphases of nullisomic-5B haploids could be caused in two
ways, first an increase in the chiasma frequency of cells that already have a high degree
of synapsis or secondly, an increase in synapsis and either as a result of this or by a
separate and simultaneous action an increase in the chiasma frequency.

If the absence of chromosome 5B simply allowed an increase in chiasma frequency
then in nullisomics of 5B, where there is already total homologous synapsis, a change in
the chiasma frequency would be directly detectable. Table 1 gives the chromosome pai-
ring and the chiasma frequency per paired chromosome in examples of 42-chromosome
euploid, 21-chromesome euhaploid, 40-chromesome nullisomic:5B and 20-chromosome nulli-
somic-5B haploid plants. The number of chiasmata per paired chromosome in the nulli-
somic is not significantly different from that of euploid and therefore the increased pai-
ring in the nullisomic-5B haploid is not a result of an increase in chiasma frequency in
cells that already have a high degree of synapsis. Also there cannot be a separate and
simultaneous increase in chiasma frequency for this too should lead. to a detectable in-
crease in the chiasma frequency in the nullisomic.

Therefore, the most plausable hypothesis describing the action of chromosome 5B at
prophase is that it prohibits synapsis between homoeologous chromosomes in both euploid
and euhaploid so that only bivalents are formed in the 42 chromosome plants and mainly
univalents in the euhaploids where no homologous chromosomes are present. The remo-
val of 5B in nullisomic-5B haploids allows synapsis to occur between presumably homo-
eologous chromosomes and there is consequently a rise in the chiasma frequency. Whilst
the absence of chromosome 5B in nullisomic 5B plants cannot increase the already total
synapsis it can, and does, allow the attraction and synapsis of homoeelogous chromosomes
so that the highly: characteristic metaphase picture is produced.
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Table 1. Meiotic analyses, as means per cell, and chiasma counts for euploid, nullisomic 5B,

euhaploid and nullisomic-5B haploid.

—
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Euploid 50 008 144 1952 2096 - . 2424 4848  1.16
Nullisomic 5B 20 | 260 230 13.05 1535 090 1.00 776 3880 104
Euhaploid 50 | 1874 110 - 110 002 - 58 116 051
50 812 446 078 524 044 0.02 418 836 071

Nullisomic-5B haploid

Meiotic irregularities in intervarietal hybrids
' of common wheat

Y. WATANABE

Laboratory of Wheat Rust Resistance, Division of Upland Farm:- Crops,

Tohoku National Agricultural Experiment Station, Morioka, Japan

Meiosis in PMC’s of the Fy hybrids between spring and winter types was studied in
As spring wheat

comparison with that of spring x spring or winter x winter hybrids,

varieties, Normv No. 3, Sapporo - Haru - komugi No. 1, Saitama No. 27, Konosu No. 25,
and as winter wheat varieties, Aoba-Komugi, Nanbu-Komugi, Fultz No. 1, Kanred were
used respectively. As is clearly seen from this table, the univalent frequency of Fy's;

is very high compared with that of the parents, and there seems to be no definite rela-.
tion between the univalent occurrence and the growth habits of parental varieties concerned
in the crossing, unlike the results of Howarp et Josir (1951), as shown in oats,

Anyway, one can see that the irregularities of meiosis, above all, the univalent for- .
mation, are promoted by hybridization, whether it may be made between spring ané'l“;
spring or winter and winter or not.
Konosu No. 25 or Aoba-Komugi were concerned, the univalent were formed in abnormal--
ly high frequency of 309, rarely over 70%. The number of univalents observed is usuals”

ly two, often 4 to 6 being encountered. Multivalent chromosomes such as trivalent or

tetravalent were also observed.

Especially in the cross combinations in which’

However, Sapporo - Harukomugi. No. 1, though this
variety itself shows low value in both the univalent frequency and the percentage of
irregularity, resulted in an excessive number of multivalent chromosomes in the hybrids
with which it was concerned. In such hybrids, the mode of chromosome configurations
is in lyr4-19m, and lyr was often observed, 1. being rarely met with.



" Table 1 The percentage of irregularity and of univalent occurrence El mumwu&no@&wwmmamnmb comparjsol with their parents

N 2 Spring Varieties - “Wigter Variohes Lo
Co A © A Sapporo- Saitama Konosu . Acba: | ! Nanbi- Fultz No. 1 Kanred
-2 Narin Nr. 3] mmnwﬂwc%:mm No. 27 No. 25 Komugi < Komugi .- .
] [} : “‘ N j ol r o B
11.25 25.03- 13.00 1 3800 40.80 32.80 - 1665 2156
Nérin No. 3 p L ‘ N
11.41 72,19 13.00 3867 4160 73360 | 1665~ 7 2156.
&' | _Sapporo- 5.60 38.40 4 3320 52,00 24.23 | 1 440 -
=% | Harukomugi - : . , - , ; R
5 No. 1 8.00 82.80 66.00 | 76.00 8458 94.02 | 7 9560
% 480 - 3691 46.80 15.60 1600 7 | 2840
N Saitama , , : - : :
& No. 27 480 36.91 46.80 “ 1560 | 7 2100 29.20
2.80 50.00 72.80. 32.67 37.20
Kanosu ” .
No. 25 2.80 52,00 7400 | -7 4067 420
4.80 84.40 -1 3467 40.40
Aoba- ) , ; g . )
Lo Komugi 4:80 ", 3640 - 36,67 . 40.40
-3 22.00 1896 2.00 21.30 20,80
R Nanbu- e ’ N o
S 1|  Komugi 77.20 1896 200 2170 ° ” 20280
2 2840 18.00 3.60 2150
X | Fultz No. 1 . ;
s (I 92.80 20.00 360 | 7 2150
: 0.80
~ Kanred
m“ M T . i - O.m.o .
(Note) The percentage of irregularity was noted in denominator, that of univalent occurrence in numerator ‘
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it *Phis.is because:it contains at least & translocation in'thé homozygous condition. -
The:failure of. chromosome pairing or the formation of multivalent chromosomesihas
beenoften observed so far:'even in.the purel varieties of comimon wheat. ' This is because
there exists semithomology between chromosomes of thiree different genomes constitutitig
T vulgare Vill. ... Andithe degrée of semi-homology is perhaps different in different varie-
ties; 'in spite of their:possessing the identical genome formula. ~Moreover, there dre chro:
mosomes which are structurally differentiated. Therefore, when twé gametes, male and
female; different in the :degree of chromosome differentiation, were uniteéd swith each other
through fertilization, . the Fy plant thus produced would come to reveal its intrinsic-dis+
harmeny by taking the form of meiotic instability. - By examining: the amount of such
irregularities in Fy 'hybnds, the rela’mve afflmtles among their parental varieties may be

Vg

determmed‘ :

Eu'ected change in deed dormancy- perlod‘ AR
of Moskovka Sprmg Wheat

V. E PISAREV and M. D ZHILKINA ‘
Instltute of Non Chernozem Zone Agnculture, Moscow, USSR ' '

The Moskovka spring wheat variety (7. aestivum var. graecum) has been so far stan-
dardised for préoduction:in 18 regions and -autonomous republics of the non-chernozem
zone, f.e. in an areg stretchmg from the Baltic to the Ural Mountains.

Thé Moskovka wheat is hlgh y1eld1ng, smut-résisting, of very high bakmg quality,
and resists lodgmg HoWever together with good qualities, Moskovka has ShOWJl an
undesirable characteristic - short post-harvest dormancy. G1ven a rainy and warm au-
tumn the varlety will start germlnatmg in the field cond1t10n

In workmg to change thenhei‘edfcy of Moskovka varlety the perlod of ;g_re.lﬁ—:fngrhmg
form. mllky through gold to, complete. ripeness was used. ... .. - . - oieas

In .one case grain after-ripening in sheaves was subjected to low temperature (about
0° Centlgrade) and, in another case, physiologically ripe seed was heated by immersion;
in hot water (55° Centigrade). for 80 minutes. In that time the seed. swelled absorbmg
over 25 per.cent water to 1ts .weight,- and the caryopsis hegan coming out. of dormancy
in conditions unusual for a germmatmg seed.. The result in both cases was the ,same,
viz. a shift in the heredity of the processed seed toward a longer post-harvest dormancy.
However, on examination, the grain that was subjected to low temperature showed a
tendency to developing a pale-pink colouring.

200 of such grains were selected and sown in vegetation pots. Cropping was done
individually, plant by plant. Out of the 176 plants 72 yielded the typical white grain of
var. graecum, while 102 plants yielded red grain, e. i they were of var. eryihrospermum
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Germination of grain gave the following results: after twelve days 80 per cent of the
whitec-oloured grain germinated and only 4 per cent of the red-coloured variety:!i
Anatomical examination of red-coloured grain mevealed that as distinct from,the pa-
rent Moskovka seed it has a wellpronounced layer of inner integument of golden-yellow
colour. This golden layer can be clearly seen between the colourless layer of inner. in-
tegument and the inner epidermis of the nucellus. The absence of such a pigment: layer
in grain skin is a distinctive feature of the white-grain Moskovka. .
This emergence:of a solid pigment layer is seen as the main cause of a longer dor-
mancy period-in the red-grain variety. So long as atmosphetre oxygen cannot penetraﬁe
this layer seed germination is retarded. TR -
To achieve a quantity transformation of Whlte-gram Mosk@vka intoia mew, red-grain,
variety the technique of ”prewinter sowing” was used. This technique envolvessowing
seed a few days prior to ground freezing, which for Moscow region falls on the first
ten days of December. Seed is required in this case just to start germinating, which pro-
cess is then stopped by the complete freezing of the ground. This technique is a usual
practice at Soviet breeding stations to combat smut (Ustilago tritici Jensen).
Subsequently the red- -grain plants thus obtained were used as the foundation stock
to establish a new variety, Krasnozernaya (Red-grain). The following table gives the
data on the retarded germination of the new variety obtained in the course of five years.

Seed germination within two weeks after wax-state harvest in percentages,

Variety 1954 | 1955 1956 | 1957 1958 | Average,
Krasnozernaya | 47 | 194 | 82 4o | 23 | a7
Moskovka | 419 | 2 19.6 645 620 | 524

It should be noted that the new variety has retained the high baking quality of
the parent variety and in a number of non-chernozem regions has considerably surpassed
it in yields.

Morphologically the new variety, Krasnozernaya has no difference.

This transformation of a white-grain variety into a red-grain variety is seen as a pro-
cess of mutation caused by temperature shock. S
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Chemical Vinduet'ion: of mutatlonm ‘common wheat

] Mac Kavy
Swedish Seed Association, Svaldef, Sweden

In thé search for moré efficient mutagens and means to’direct the mutatron process
the Swedish mutation research has turned more and more ‘over to the study of chem1cal
mutagenesis. Seeds, majinly of barley and peas, have consistently been used in these ex-
periments, and up to now a series of alkylating compounds (mustard gas, nitrogen mu-
stards, diethyl sulfate, ethylene oxide, gly¢idol, ethyleneimine, epichlorohydrine, methyl,
ethyl and propyl methanesulfonate, diepoxybutane, triethylenemelamine, myleran), oxidiz-
ing or substituting agents (oxygen, p-dioxan, chlorine, iodine), and purine derivatives (8-
ethoxycaffeine, nebularine) have been investigated as to their effect on survival, fertility,
mutation frequency and spectrum. The results have been very encouraging. Thus, treat-
ments with ethyleneimine and alkanesulfonic esters gave the same or even higher mutaion
rates in Mg than X-irradiation. In addition, the mutation spectrum was changed, and entire-
ly new mutant types could be found (¢f. EERENBERG ef al., 1961. Hereditas 47 : 243-281).

In general, chemical mutagenes1s also proved less associated with ster111ty in the first
M-generation, which must be taken as an indication of a relative prevalence of pomt
over chromosome mutations. This interpretation has also been supported otherw1se, e g
by cytological analyses of primary effects. This shift in mutation mechamsm _inherent
of many chemicals studied can, however,. be. expected to alter the evaluation in connec-
tion with polyploids. The visible mutatmn spectrum is here generally representmg more
drastic events than a gene or point mutatlon wh1ch easﬂy will be phenotyplcally suppres-
sed by the reduplicated genic system typical for this category of plants. In order to
study this aspect, a series of experiments in 6x vulgm'e wheat was performed in 1957-60.

Besides X-rays and fast neutrons, five different alkylating agents were tried, Ethy-
lene oxide, ethylene1m1ne and ethyl methanesulfonate are easily soluble in water and were
used 1n a series of successwely mcreasmg concentratlons Originally dry seeds were
soaked in the solutions at room temperature and due fo the different penetratmg ability
of the three substances for’ 5 6, and 24 hours,’ respectlvely Diethyl sulfate ‘afid especlally
myleran are less soluble in water, and therefore time of treatment in‘a saturated 'solu-
tion was here used as varying factor. Since.ethyleneimine, ethyl methanesulfonate: and
diethyl sulfate are unstable at low pH values, a Tris buffer was: added to keep pH -at
7.6-7.7. and, in addition, the continuous shaking occurred in open flasks to accomplish
a certain aeration.
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The seeds were sown in the field immediately after treatment.

Unfortunately, the

spring of 1959 and 1960 was too dry to give a satisfactory germination, which condition
was especialiy critical for the X-ray series. This even failed completely in the 1959 year
experiment, . From comprehensxve earlier studies, it can, however, be stated that the rela-
tion between X-rays ‘and fast neutrons is representative in the 1957 year experiment.

In order to condense the results as much as possible and to present only data sup-
ported by a complete progeny test, Table lis concentrated to the mutational events in

., Table 1,

T

: Maxlgnum mutagenic effect ‘on chromosome DA of R1va1 vulgare wheat obtamed by
seed treatment ,Wlth X-rays, fast neutrons and five alkylatmg compounds

i e

o
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chromosome 5A (IX) and those doses which gave the highest mutation rates in the va-
rious years and treatment series. -The wheat variety used (Svdloef Rival Spring Wheat)
carries three markers on the long arm of chromosome 5A:" The inactivation of a proxi-
mal factor Sk results in a shift from spring to winter wheat, a mutation involving By
will cause awnmg and the loss of the dlstal factor Q will glve a spe1t01d A terminal
deficiency longer than 30 cent1morgans will result in a bearded sprmg speltoid or, when
the loss 1ncludes SK as well a bearded winter spelt01d A s1mple segregatlon test will
further reveal whether a part or whole the chromosome 1s lost and the duphcatmn of
Q w1ll phenotyplcally be dlstlngulshed as, a compact01d The system obv1ously allows
for a rough grouping from pomt mutatlons to aneuplmdy, a w1dth in scorable mutatlon
mechamsms, wh1ch is not avallable 1n a dlplOld and well surted for studres on muta-
gemc speC1f1c1ty
' As evident from ’I‘able 1, none of the chemrcal mutagens proved as efflclent as X
rays “and neutrons in producmg mutat1onal events in chromosome BA of 6x vulgare
wheat. As in other chromosomes of thls polyplmd most of the events scored must in-
volve more than a s1mple gene alterat1on, wh1ch is ev1dent from comparmg the relat1ve
prevalence of compact01ds and spelt01ds agamst bearded normals and wmter types The
two last categones mcludes ‘only gene mutatlons or 1nterst1tual def1c1enc1es, smce here
only 31 or Sk, respectwely, is mutated or lost The compacto1d and speltoxd groups
lnclude, however not only mutatrons merely related to Q but also to 81 alone or toge~
ther with SK The hlgh correlatlon between 1nduced ster1l1ty in M1 and mutatmn rate
1n M2 further favours the 1dea that v1s1b1e mutatlons 1n common wheat are mostly asso-
mated w1th changes above the sunple gene level. ‘ :
The 10wer efflclency of the stud1ed chemlcals to produce v1s1ble mutatlons in a poly-
p101d than in a d1plo1d orgamsm if compared w1th X~rays and neutrons thus strongly
supports the idea of a different mutagenic spemﬁmty Smce chromosome mutations are
more hkely to be deleterlous, a lower eff1c1ency of chemical mutagenesn; in polyplords
1 necessarlly 1mply a Iower y1eld of pract1cally mterestmg mutat1ons Repeated
treatments over successive generatlons may also overcome the phenotyplc buffermg a-
gainst minor genetlc events.

oL i
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7 it The effect of temperature on coleoptile elongatlon |
Gt woacis g off three groups of wheat varieties 1/ o |

‘ ', . R E. ALLAN, 0. A VoceL, and J. R. BURLEIGH
Crops Research Dmswn ARS USDA, Pullman, Washxngton USA.

Poor stands often result from early seeding (late August early September) of wmter‘
Wheat 1n eastern Washlngton even when moisture is adequate Late-sown (October)’
wheat generally produces suitable stands. Work at Pullman, Washmgton, has shown that
selectlons whlch possess long coleoptlles generally emerge more rapldly than selectmns
with 'short coleoptlles Furthermore selections which emerge rapldly generally producei
better stands than selectxons that emerge slowly and errat1cally High soil temperatures"
often occur durmg August and September in eastern Washmgton, readmgs as hlgh as

0°F have been recorded at so1l depths of 3 inches durmg August at Pullman ' ;

ThlS study was initiated to determme the effect of high temperature on coleoptlle
eIongatlon of wheat select1ons m 3 groups. Fourteen standard he1ght 25 common-type
sem1dwarf and 16 cIub type semidwarf selections were grown at temperatures of 50 and

0°F in a totally darkened plant growth chamber The selectlons were sown 1n shallow‘
sand flats w1th each selectron rephcated 4 t1mes '

Analy31s of variance 1nd1cated that the h1gh temperature (90°F) s1gn1f1cantly reduced
the coleoptﬂe lengths of wheat select1ons in all 3 groups as compared with measuremen-'
ts taken af low temperature "(50°FY.” Furthermore, highly s1gn1flcant varrety by tempera-'
ture interactions occurred within the standard- helght and club-type semldwarf group
wh1ch ‘showed that ‘within these 2 groups selections differed in the1r sens1t1v1ty to hlgh
temperature No’ s1gn1f1cant dlfference in sens1t1v1ty occurred among ‘the 25 common
semldwarf Selections. ‘

' “Table 1 shows the average coleopt_ile measurements obtained at both temperaturés
and the percentage 'rediiction in length caused by high temperatute. The rankings of
the various'selections for all measurements are also shown. -

Among the standard-height selections Spinkcota, a rapid emerging variety, was redu-
ced the least; whereas Brevor, a poor emerging variety, was reduced the most. The semi-
dwarf clubs showed the greatest varietal variability in reduction due to high tempera-
ture. Selection 216, which has a short coleoptile even at low temperatures, showed the
least reduction (25%); whereas selection 229 was reduced 549. Although reduction va-
ried from 38% to 559% in the common-type semidwarf group, no significant differences
among selections were apparent,

Results of the present study showed that high temperature (90°F) inhibited coleoptile

1/ Cooperative investigations of Crops Research Division, ARS, USDA and Washington Agri-
cultural Experiment Stations.
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.-elongation.- This. observation may partlally -explain why early seedings dur;,ng the warm
~months of August and’ September generally emerge poorer ‘than late seedmgsm October,
=when' cool “weather prevalls. o . : - ;,
Further tests are underway with selections of diverse originin a search fori germ

% plasm stocks that ate less sensitivie to reduction in coleoptile lenght at high- temperatu;res
than our own _indigenous lines. Field trials are be1ng made to measure more accurately
‘the association that appears to exist between amount of coleoptlle reductlon at h1gh tem-
perature and rate of seedlmg emergence ) , - . .

«
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b _:-i Effect of X-ray on some wheat characters

" H. A. Momamep A - ¢
Bahhm Expenmental Station Cairo, UAR o S :

15
-
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Seed of two vulgare wheats namely Tosson and Giza 144 and one dumm wheat name- -

e

[ENTEIE S LAY

PR SO ¢

ly Baladi Bahtim and Einkorn wheat were exposed to different X-ray treatments. Ex- "

posure was done at the Natural* Research Centre with the help of D . MazrOUS.

Total exposure amounted té 12000, 18000 :or 24000 r. Exposed seed ;were dryi or

Table 1. Average pecentage or'se'eduﬁg"éme'rgehcé

Average percentage of seedhng emergence B Vf’
Wheat variety . | - when seed was exposed tor . i
7 [0 | Tm00r | 1800r | 00 j
Dry treatment: - | [ T — §
Tosson 1 975% |7 984% | C985% | ‘985% v :
Giza 144 100 985 95.5 98.4
Baladi Bahtim | 910 - | 990 | 1206 - | 986 !
Soaked treatment: o V ‘ . E
Tosson 100 | o400 | 939 | 909
Giza 144 . 990. |, 934- | .926 | M4 - 5
Baladi Bahtim | 980 | 720 | 80 | 89 = L
Einkorn | ss |7eo” | ses T s £
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soaked for ‘24 hours in water prior to. X-ray treatment. Treated and untreated seed
were planted in the greenhouses in steamed soil and_:,:repligafged 4 times, using fifty or
twenty-five seed in each replicate. - )

Period for seedling emergence was delayed one day when the seed was dry at the
time: of X:ray. exposure -and delayed 2~3 days- when the seed was. -soaked for 24 -hours
priorsto-X-ray treatment. : .. ... i 1 o D Cvapas S
+ i, Percentage -of -seedling emergence - decreased When seed W8S, expogedt to X-ray as
shown in Table 1. Differences in the ' percentage of seedling emergence were. highly
significant .in, the case of the. soaked seed when results,were analyzed statistically,.

.+ Length. of seedlings. was. measured and -average. length 'was calculated:for, each repli-
‘cate and-.zesults  were analyzed statistically.(,Table 2). . Differences were-highly ,signi-
figant in the.case, of soaked seed, and the least sigpificant differences y,e;'e,:g,,&_ﬁ cm,
0,74 em at 5% level and. 122 cm and 1.00 cm, respectively. In the case of the .dry
geed differences. were highly significant only for. the X-ray. d;reatmentsfandlthe]_lﬁast
significant differences were 1.21.cm-at 5 9 and 166 cm.at 1 96 level. .. . .. . ..

. Table 2. Averege length of seedli.nés from X-ray tree;ed and
.. ' .. untreated seeds ., , . . e e

L "IV--AWh‘?eétJvariety . Average led‘%geoefx;%es%hdnigos\ whee seeds ;' ,M.;[.,‘

TUNLGT L T 15 7 '0 i 12,000 FTIR000 7 = 24000r »:"'Ls"r ! »

. el Tosson . 249cm | 212 cm | 245 cm | -20. e

o Giza M, e | 242 286 | 2l |, .
Baladi Bahtim 247 23.9 C 285 e e

st owed s 0 Soahed: treatment; o i ‘

" Togon | - 28.8" 08 ] 0B | 0 g
et G g 1" 323 038" 06 '6‘.-7"3 : 2
R ‘Baladl Bahtim 309 7 'es | o7 i g
R Emkorn S 238 | 03 S A 03 o
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Newly induced mutants of Triticum vulgare by X-ray-treatments

_ , I. Ucmigawa
Laboratory of Cytogenetics, Biological Institute, Ehime University,
Matsuyama, Japan

The following types of mutants were newly found in Xs and Xg generation besides
formerly reported speltoid, compactoid, lax-eared, dense-eared, short-strawed and bearded
(Uchikawa, 1960). Treatments (75 kV, 20 mA, 315 r/m, dose 5-25 kr) were given to dor-
thant seeds of 7. vulgara containing 18.8% of water at 18° C.

(a) Dwarf-compactoids. These mutants include two cytogenetic types. All of these
thutants are highly sterile and have remarkably short culms, broad and compact ears.
“The first type heterozygote had 41 chromosomes including three IX chromosomes, and
the homozygote possessed 42 chromosomes involving four IX chromosomes; while the
second type heterozygote had 40 chromosomes including one iso-IX chromosome, and the
homozygote possessed 40 chromosomes involving two iso-IX chromosomes, From these
findings it is assumed that the compactoid characters may be brought about by the du-
plication of one long arm or one whole IX chromosome which involves the gene Q locus,
and that the dwarfness is caused by the lacking of other one or two chromosomes.

(b) Dense-eared (Type II). This type differs from compactoids in the form of spikes
and the arrangement of spikelets, and is also different from hitherto reported Type I
dense-eared mutants in their chromosome constitution and appearance. This type plan- -
ts are half sterile and have short culms and dense ears. The hetero- and homozygotes
of this type had 42 chromosomes similarly, and at MI of PMC’s the chromosome arran-
gement 1911 + Iir + 1; was observed in the heterozygote and 19m--1iv in the homozygote.
These facts show that the mutants of this type may be brought about by the duplica-
tion of a whole chromosome which bears the dense ear promoting gene, owing to
chromosome substitution.

(c) Disorder-eared. This type differs from so-called irregular eared. This type mu-
tants are highly sterile and have disorderly ear forms caused by the prevention of shoo-
ting-out of ears due to hard embracing of top-leaf-sheaths. The heterozygote had 41
chromosomes including one fragment and the homozygote possessed 40 chromosomes.
These facts show that this type mutants may be produced by the partial or whole defi-
ciency of one chromosome bearing normal leaf-sheath embracing gene.

(d) Spiral-leafed. This type mutants uniformly have twisted leaf-sheaths, spirally
coiled leaf-blades and slightly twisted spikes. These are classified into three types by
their ear forms. The first type having normal ears had 42 chromosomes, and usually
chowed 19 + lrv association at MI of PMC's. The second type having lax ears poss-
essed 41 chromosomes in the heterozygote and 40 chromosomes in the homozygote. Both
zygotes usually formed tetrapartite chromosomes at MI of PMC’s. The third type poss-
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essing compactoid ear form commonly showed 19 + ly including one IX-iso-IX pair
at MI of PMC’s in the heterozygote. The homozygote usually showed 19 + lrv inclu-
ding one iso - IX pair in PMC’s, From these facts the author assumes that the spiral-
leafed mutation is:caused by the reciprocal translocation of two chromosomes, and that
the ear forms are controlled by the aberration: of other chromosomes,

(e} Narrow-leafed and Broad-leafed. The former has narrow long dark-green leaves,
thin and slightly short culms, while the latter possesses remarkably broad hard light-
green leaves, thick and tough culms.. The former had 42 chromosomes including one
partially deficient chromosome in the heterozygote, and 42 chromosomes including -two
partially deficient chromosomes in the homozygote; while the latter had 43 chromosomes
including one fragment in the heterozygote and 44 chromosomes including two frag-
ments in the homozygote. From these facts it is assumed that the former type mutants
arise from the partial deficiency of one chromosome bearing broad leaf promoting gene,
and that the latter type are produced by the partial duplication of the same chromosome.

(f) Trough-leafed. This type has short straws and hard dark-green trough-like leaves,
the right and left margins of which are bent toward the reverse sides forming crescent-
_shaped troughs, This type mutants had 41 chromosome in the heterozygote, and the
homozygdter .possessed 42 chromosomes including two partially duplicated chromosomes,
-These facts show that this type mutants are brought about by the partial duplication of
one chromosome bearing trough leaf gene. -

- () Short-strawed with normal ear (Type II). This newly found type.differs from
formerly reported short-strawed mutants. This type plants have thick and remarkably
short. straws and normal ears. The heterozygote had 42 chromosomes including one
chromesome with duplicated long arm, while the homozygote possessed 42 chromoesomes
including two chromosomes with duplicated long arms. From these findings it is as-
sumed- that this type mutants may be caused by the .duplication of one long arm of
a chromesome which bears the short-straw promoting gene. ]

(h) Other dwarf mutants.,; Three cytogenetic types of dwarfs are included here. All
of them are highly sterile and have the culms -shorter by one third than those .of nor-
mal plants similarly. The first type has normal ear, and was observed to have 41 chro-
.mosomes in the heterozygote and 40. chromosomes in the homozygote. ‘This type, there-
fore, is produced by the deficiency of one .chromesome which bears.normal straw pro-
moting .gene. :

The second . type:is very hlghly sterile and has lax ear. The heterozygote oaf this
type had 40 chromosomes including one partially deficient chromosome, and the homo-
zygote, possessed 40 chromosomes including two partially, deficient chromosomes. These
findings show that the lax ear form of this type is -caused by the partial deficiency of
-one chromosome and dwarfness is originated from:the deficiency . of one pair of other
chromosomes. :« ...
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‘The third type of dwarf mutants has dense ear. The heterozygote of this type had
40 chromosomes including one partially duplicated chromosome, while the -homozygote
-possessed 40 chromosomes including two partially duplicated chromosomes. These facts
‘show’ that the dwarfness of this type is caused by the deficiency of one pair chromosome
and the dense ear is brought about by the partial duplication of another chromosorthe,

(i) Macurescens. This mutant appears very rarely and yellow spots become visible
toward the laster part of March. The heterozygote and the homozygote had both 42
chromosomes and the chromosome behaviors in meiosis of PMC’s were very regular.
"From 'these facts this mutant is assumed to be caused by minute -delation of one chro-
mosome or point mutation. ' '

" Segregation ratio and viability of several chlorophyll
mutants in 7. monococcum ‘
T, Fujx
The National Institute of Genetics, Misima, Japan -

' “The segregation ratio often showed a wide range of variation in the Xo-generation,
The mutant homozygotes appeared very often in too small numbers, for instance 14:2 in
albina-5002, 12:2 in albina-5005 and 19:4 in xantha-5041. Occurrence of more than 25 per
cent of recessive homozygotes, as 1:5in chlorina-5040, was very rare. But the usual 3:1
ratio could be found in the successive generations of 35 of 45 chlorephyll hutant strains.
Among the remaining 10 strains, such as albinae-5008, 5012, striata-5057, basi-vividis-5059,
the segregation did not fit the 3:1 ratio. Low germination ability of the mutant hom-
ozygotes in some strains (striata-5057, basi-viridis-5059) is partly responsible for their de-
ficient numbers. In all investigated cases the mutation from dominant to recessive con-
cerned single genes. But in some strains, such as basi-viridis-5077, viridi-albina-5072,
virdo-xantha-5100 etc., albina and siriata plants were segregated from the- heterozygotes.
A -peculiar phenomenon was observed in virido-xantha-5100; namely: the occurrerice of
76 virido-xanthas, 9 albinas and 6 stviatas besides 59 normal plants. “These strains will
‘be further investigated. e R ST st T
Viability was examined in 65 strains of several chlorophyll mutants, Such as albina
ehlovina, basi-vividis, etc. Ability recover the chlorophyll .content was mostly “observed
in bi-colored mutants, to such as basi-viridis and virido-albina and did not occur in un-
iformly colored ones, such-as chlovina, santha and ‘albina. ~Neither coald the ‘striata
mutant recover the chlorophyll content.. The recovery occurred -only when ‘théy were
grown in the greenhouse or in the phytotron and was restricted in the field to the warim
season. In most of the mutants, except chlovina and 'striata, dceurred a more pronoun-
ced- dilution of green color in the field during the winter morsiths than at ‘seedling stage
and they all died out. But the time rate of chlorophyll content recovery was’ different

i 18"’“‘--



by the strain. -Also differences within the same mutant type were observed, for instance
in the recovery speed and viability. May be different steps in the genetic make-up of
chlorophyll production are blocked in the various-strains.

Chromosome pairing in Fy hybrid plants between
4 synthesized 6x-wheat and rye

" Y. Yamamoro and M. Sasaxr
Faculty of Agriculture, Tottori University, Tottori, >Ja'pan

It is of interest to know whether or not there is any difference between Fy hybrid
plants (2n=28, ABDR) of conmon wheat X rye and of syntheswed 6x-wheat x rye in
regard to their meiotic behavior.

' The Fy hybrid plants used in this experiment were obtained from crosses between
each :of the-five strains of synthesmed 6x-wheat, ABD 1b, 2, 4, 5 (WIS No.l) and Sears’,
and ‘the rye variety Petkuser. In comparison to the aforementloned hybrid plants, the
Fy hybrid plants between common wheat (7. aestivum var. Sansfm-k:)chz’ku) and rye
were observed, too. One to three plants for each of the cross combinations were selected
for observationé, and three heads per plant were collected on different dates. Micros-
porocytes were studied at MI in order to record the chromosome configurations and
their frequencies until observations of 100 MI cells had been recorded. The results ob-
tained are presented in the following table.

The number of conjugated chromosomes at MI varies from 0 to 2 with mode of 0
" for cross No. 1 and 2, from 0 to 3 with mode of 0 for cross No. 3 and 5, from 0 to
5 with mode of 1 for cross No. 4, and from 0.to 4. or 5 with mode. of 0 for. cross No.
6 (control)

Accordmg to their metaphase conflguratlons the F1 bybrld plants are classified into
two groups of those which consist of cross No. 1, 2 and 5, and of those which consist
of cross No. 3, 4 and 6 (control), and there is statlstlcally a s1gn1f1cant difference bet-
ween those two chromosome conflguratlon types since no mgmﬁcant variation among
heads of each plant and among “plants of each cross number is observed with respect
to the nurnber of conjugated chromosomes and their frequency.: However, it may well
~ be said that there is no signiﬁcant difference between the chromosome configuration
types of the Fy hybrid plants of syntheswed 6x-wheat X rye and those of common whe-
V‘Aat X rye because accordmg to my prevmus studies on wheat-rye hybrids, there are many
varieties of common wheat which show the some chromosome configuration type in the
Fy hybrid plants with rye as that in the Fy hybrid plants of cross No. 1, 2 and 5.

In some microsporocytes of cross No. 3 and 6 (control), it is noticed that there is
a tripartite or tetrapartite besides usual conjugated chromosomes. This kind of obser-
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-vations has been previousely mentioned in the reports on wheat-rye Fy hybrids by many
“investigators. It is also of interest that a ring-shaped bivalent is found besides zero or
one conjugated chromosome in some microsporocytes of cross No. 3, 4 and 6 (control),
No certain relationships are found between the chromosome configuration types in the
Fy hybrid plants of the synthesized 6x-wheats with rye and the crossability between their
parents,

In conclusion, it might be said that there are no significant differences between
synthesized 6x-wheat and common wheat regarding chromosome pairing at MI of Fy
hybrid plants with rye.

Conjugated chromosome number at MI in PMC of the Fy hybrid plants between
synthesized 6x-wheat and rye ° '

—
: ' g Number of conjugated ch E8lg | ¢
B k] umber of conju; chromosonies o] 3
2| 7 £ | 2 |35} e of conjuguied chxomosomes | 8| 5 | §
: 8 ¥ 3 §%§ 0 1 2 3 4 5 gé & g
o) o CHER o
O 8 aly m N %% ‘-—( “'—(
1 | ABDIbxR| 2751 | 1 100 | & 14 3 A
' 100 | 85 15 - - .| s -
100 | 84 12 4 - 20
Sum 300 |22 47 e T R
% 80 187 23 - - o | .- | - | -
2 | ABD2xR | 2751 1 | 100 | &7 12 1 B T 7S B E
2 100 | 82 16 . . . I
3 100 | 76 2 . . . 2% . .
o722 | 1 100 | 94 5 1. . e o- -
2 100 | 92 ' 2 B T Y .
3 100 | o1 9 . ; ool - | -
Sum 600 |52 70 .8 e 7 R
% 870 117 13 . . - T
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ABD4xR | 2132 | 1 100 | 50 39 0« 1 - . | 2] 1| -
' 2 100 | 45 39 18 3 . . 74| 3 | 1.
3 100 | 46 4¢G> 111) 38 - - | 1] 2 | -

Sum 300 | 141  118%5) 34%1) 7 - - | 69| 6 | 1
% - 40 393 113 23 - - 20| 03

ABD5 xR | 2701 | 1 100 | 34 2 .21 1 1 - | 18] - ;
2. | 10 | 31 4 .20 3 1 1 |18 - .
3 | 100 | 32 s 286) 7 2 1 | L14| - ;

Sum 300 | 97 111(5) 64(5) 20 4 2 | 1081 - -

% 323 300 213 67 18 07 e
ABD Sears’ |-269-1 | 1 160 1073 19 5 3 . -] 28| . o
et { 2 100 {8 ° 9 : 2 - e ag | e
8 3 100 | o1 8 1 A [ ST
R . - I _ e . : R ,‘H

i |--Sum 300 |253 36 8 3 - . oar|o. .
AN % C | &3 120 27 10 - - -

- Sanshu- 226-1 | 1 100 49 27 18. 4 2. - 88 | -

.. Kochilu | 2 | 100 |48 82 152 3 1 1 | 8| - |-
X : | 8 |10 | 47. 85 1% ¢ . . w1 |
R _ Ly

2265 | 1 100 | 45 28 19 7 1 - | e . -
2. | 100 |45  3x1) 17 8 .- 1| 8| 2 | -
R A 00 |50 81 1@ 2 - .| ml|ov ot

" {control)

2267 | 1 | 100 | 4 82 1w . 5 8. - | 89| «.dun
2 | w00 |5 28 u 3 1 . | e| .| -
3 | 100 |59 2 7 5 - . | s8] - | -

Sum 900 [444  276%2) 135%4) 36 7 2 | 77| 8 | -
% 493 362 150 40 08 02 10| -

* Counted a tripartite as one conjugated chromosome, a tetrapartite as two conjugated
chromosomes, respectively.
** Numeral in parentheses shows number of cells in which a ring-shaped bivalent was observed.
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Analysis of chromosome’ pairing in interspecific F1
hybrids involving Aegilops Juvenalis

A " R. C. MoGmnis and J. H. MELNYE - A
i Department of Plant Science, University .of Manitoba and
Childreg’s Hospital, Winnipeg, Canada

A large number of inferspecific and.intergeneric hybridsinvolving Aegilops species
were produced and cytologically .investigated while the authors were on staff at the
Cereal Breeding Laboratory, Winnipeg. The major objective was to determine the ge-
nome- constitution of the hexaploid species. In 1958, Krzara, Yamasmita and TaNaxa
published the results of their work in which the genomes of the three hexaplmd spe-
cies were designated. . o =

The main purpose of this report is to present cytologlcal data on several interspe-
cific crosses with Ae. juvenalis which had notbeen studied previously. In all, 13 F1
hybrids involving Ae. juvenalis:were:. studied, ‘of which 12 were new combinations.
These hybrid plants were established through the use of an embryo culture technique.

The results of the study are presented in Table 1.” These results support the earlier *

work of McGmis (1966) who concludedithat Ae. juvenalis has the C* and B genomes.
The data :were inconclusive with:respect<to the third ;genome which Kizara et ¢l have
designated. as the M-,

The cross between Ae. juvenalis and=:Ae. Aucheri bears speical mentlon.: . ,Multlva-
lents weraextremely prevalent, anid dgsociationstof up-to eleven were observed. Simi-
Iarly the cross with Ae. crassa produced ;3 highr:frequency of :multivalents with associa-
tions of up to nine chromosomes. These crosses should be studied-more intensively to
determine -the reason for the high multivalent formation. e
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Analysis of chromosome pairing in interspecific and intergeneric Fy
hybrids involving hexaploid Aegilops crassa

- . J. H. Mexvx and R. C. McGmms
Children’s Hospital Winnipeg, and Department of Plant Science, University of Manitoba,
Canada

In 1957 when both authors were on staff of the Cereal Breeding Laboratory, Winni-
peg, a program was conducted to attempt to determine the genome constitution of Aegi-
lops crassa (6x). A total of 10 interspecific and 3 intergeneric Fy hybrids were produced
with the aid of an embryo culture technique. Most of these were new combinations and
it is primarily for this reason that the present results are being reported

The F1 hybrids were examined cytologically to determine chromosome pairing. The
pairing frequencies are presented in Table 1.

In 1958, Krzara ef al. concluded that the three genomes of Ae. crassa are DDMO®,
Thus is any hybrid with this-species, approximately 7 bivalents should be formed by
pairing of the chromosomes of the two D genomes. In 12 of the above 13 crosses, su-
fficient pairing was observed to conclude that Ae. crassa is partly autoploid. However
in the crosses with Ae. squarrosa and T. aestivum, where a third D genome-is present
in the hybrid, a high numder of trivalents would be expected. This was not observed
in the present study indicating that the genome constitution may be somewhat more
complex than previously suggested. : ’

The pairing in the hybrid with 7' durum was remarkably low, only 1.05 bivalents
per cell. Perhaps in T. duvum there is a much more effective diploidizing gene than in
the other species used in the study, which prevented the expression of the true degree
of homology.
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Correlation between the frequency of trisomics
' and seed weight in rye trisomics

) M. Kamanor
The Institute for Breeding Research, Tokyo Agricultural University
Tokyo, Japan

In barley trisomics the transmission rates of the extra chromosome were higher in
the smaller seeds than jn the larger ones (Ramace 1955). Tsucmrva (1960) also obtained
the same result in barley trisomics. According to Emser (1943) there is a correlation
between the chromosome length and the transmisson rate in maize trisomics. The tri-
somic possessmg larger chromosome showed a higher frequency of trisomics in their
progenies than in shorter chromosome In Datura there is, however, no relation between
the transmission rate and the chromosome length (BLAxEesLEE and Avery 1938). In Mait-
hiole trisomics (Frost 1919) it is probable that the higher frequency of transmission of
the extra chromosome is associated with the higher percentage of seed germination.

In rye trisomics chromosome length and germination percentage seem not to be
correlated with the transmission rate of the extra chromosome. Each trisomic has the
different extra chromosome in length. _

In order to  check the correlation between the transmission rate of the extra chro.
mosome and seed weight, the seed of four types out of seven primary trisomics, that
is Feeble, Pseudonormal, Semi-stout and Dwarf were classified into two groups by their
weight. In both groups of .each type» twenﬁy seeds ‘were ut1hzed and sown 1nd1v1dually
The germinated plants were examined by chromosome countmg :

In Feeble the average weight of lighter seeds is 87 m gr. and 14.2 m gr. for heavier
grains. Those of the other three Lypes are l1ke as - Fee,ble From the data presented in
table it is apparent that there is s1gn1f1cant correlatlon bétween ‘the transm&ssmn rate
and seed weight. The frequency of the trisomics from lighter grains was conspicuously
higher than from heavier seeds. In Dwarf the lighter seeds produced 90 percent of tri-
somics, whereas no trisomic plant was found from heavier seeds at all. The results
from lighter seeds showed a variation from 46.7 percent in Pseudonormal to 90 percent
in Dwarf, while 0 percent in Dwarf to 10.5 percent in both Feeble and Pseudonormal
from heavier grains.

From a random.sample the frequencres of trisomics were 13.9 percent in Feeble, 29.3
in Pseudonormal, 13.6 in Semi-stout and 20.7 in Dwarf, respectively.

This tendency of an increased frequency of trisomics from liéhter seeds enable the
selection of a higher percentage of trisomics than from random sample.

T
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Chromosome pairing in the F; hybrid plants between
Triticale No. 17 8x) and Agrapyron glaucum (6x)

M. Sasaxt
Faculty of Agriculture, Tottori University
Tottori, Japan

From the cross of T7riticale No. 17 2n=56, AABBDDRR) with Agropyron glaucum
RorMm. et Scrurr. (2n=42, BBEEFF?1/), two hybrid plants (2n—=49) were obtained. It
seems likely that no Fy hybrid plants with ABDRBEF genomes have been cytologically
investigated before though there have been many reports of cytological observations on
Fy hybrid plants between Ag. glaucnm and a species of Triticinae. Thus, meiotic be-
havior of the plants was studied. The chromosome configurations and their frequency
at MI in PMC’s of the Fy were summarized in the following table.

Chromosome configerations and their frequency
at MI in PMC’s of the F plant between
Te. No. 17 and Ag. glaucnm

Chromosome
configuration Frequency
Orr+ 49 1
Int+ 47 Co
2+ 45t , 2
3+ 43¢ 2
4+ 41 9
Brr4 39 . 19% }22
Ioxt+ A+ 38 .8
6+ 37 15
71;+ 351 o 11 }12
I+ 6o 84 I T
5§n‘+ 33r 5
No. of cells 68
observed

# 1 cell had two ring-shaped bivalents.




The number of conjugated chromosomes varies from0 to 8 with mode of 5, and few
cells of PMC’s examined had a trivalent. Out of 68 cells, only one cell of the class with
511391 had two ring-shaped bivalents besides rod-shaped bivalents and univalents, and
all the rest cells had rod-shaped bivalents and univalents,

According to the previous workers, it is suggested that wheat within Dinkel group
and Ag. glaucum have at least one genome, probably B genome, in common. However,
-from only the aforementioned result, it is impossible to know definitely whether those
conjugated chromosomes were of B genome or not.

The hybrid plants were perennial, completely sterile and seemed to be less valuable
as the breeding material for fodder plants. But, it is quite interest that the perennial,
character of Ag. glaucum is epistatic to the annual of both wheat (ABD) and rye (R)
even when they are together in a p_lant. ‘

1/ Suggested by Matsumura (1949)

Male sterility interaction of the Triticum
aestivum nucleus and Triticum timopheevi cytoplasm?

J.-A: Wirson2 and W. M. Ross

Ft. Hays Branch, Kansas Agricultural Experiment Station
and Crops Research Division, ARS, USDA, Hays, Kansas, U. S. A,

Cytoplasmic male sterility in backcross derivatives of common wheat having Aegi-
lops caundata 1. and Aegilops ovata L. cytoplasm has stimulated interest in other 'spe-
cies of Hordeae. Work has been done along this line involving various species. Kihara8
'mdlcated that substituting Tm‘zcum dicoccum Schrank. nucleus into - 7. izmopheevz
Zhikov. cytoplasm resulted in male and female fert111ty

We used T timopheevi as the female parent in greenhouse crosses to~ T. aestivum
L., 'Bisor’, C. 1. 12518. Bison was used recurrently as the male parent in subsequent
backcrosses,

Slight pollen fertility was expressed in the F1, 7. timopheevi x Bison, and BC1,
FT. timopheevi X Bison2. Of five BCy plants, one showmg partial pollen fertlhty was
used as the female in the second backcross. All 10 BC2 plants, 7. timopheevi-x Bison8s
were pollen sterile. One of the pollenr sterile BCp plants looked quite like the recurrent
parent, Bison. Six of the 10 BCy plants were backcrossed again to Bison. From these
backerosses, six BCg families, T timopheevi x Bison4, consisting of 20 plants were grown
out. All 20 plants were male sterile. ’

At least two families in the BCg were meiotically unstable, Chromosome .observa-
tlons on a family that appeared Bison-like iridicated that- they were ‘stable meiotically
and at the hexaploid chromosome number level.

s R



‘In the BCy, T. timopheevi x Bisond, 17 of 19 plants in five families again were pol-
len sterile. " The two plants shiedding pollén came from the family of greatest -meiotic
-inétdbility in the BCs but doubtfully were segregates  carrying pollen-restoring genes
from 7. timopheevi. More likély they were rogues coming from a mechanical mixture,
*""Malé—éferi‘lity in the hexaploid lines was characterized by shriveled and curved an-
‘thérs ‘with- aborted pollen. The appearance of the antenrs was very similar to those
‘observed in mhale-sterile varieties with Ae. ovata cytoplasm. Seed was obtained easily
on these hnes durmg backcrossing. ’

. - 1 Contnbutlon No 168 Ft. Hays ‘Branch Station.
) 2 Now Wheat Research leader, Dekalb Agricultural Assoclatmu, lubbock Texas.
8 K1hara, H Fertlhty and morphologlcal variation in the substitution and restoration backerosses
of the hybrids, Triticun vulgare X Aegilops caudaia. In Proc 10th Int. Cong. Gen. 1958; * University
of Toronto Press. Toronto, Canada. p. 166. 1959. s

An X-ray mduced awned mutant in Thatcher wheat1

F-T KAo, E. R. Ausemus, H. Stevens and R. S. CALDECOTT
Agronomy and Plant Genetics Department University of Minnesota, St. Paul, Minn., US.A.

A fully awned plani:' was found in the second cycle of a recurrently X-irradiated
population of awnless Thatcher wheat (T7iticm vulgare). This mutant differs pheno-
typically.-from its progenitor in that it is fully awned (approximately 50-70 mm in length)
from the apex to the base of the spike, and the beaks of all outer glumes have an awned
‘extension approximately 15-25 mm in length.. 2 RS

Seed from the mutant ‘was, increased in Mexico during the Wmter of 1960 61.. Pre-
liminary tests of the agronomic characters of the mutant and parental types were ma,de
in red-row trials at-St. Paul, Minn. in 1961 (Table1). In addition, milling.and -baking
“quality tests. were conducted by .the Department of Agricultural Biochemistry of‘ the Uni-
versity of Minnesota (Table 2). :

Table L. -Agronomic - <characteristics. of Thatcher wheat and the derived awned mutant

Vasic w | Honding | Mature | Height | Lodging | Leaf | Buwt |- Yield
“Varie : - o : | A
. date date inches class® rust% Lbs. Bu, /A.
Thatcher | = Co . .
|, -6/28 | /%8 33 1.0 80 59.9 209 ..
(Awnless) | A R T
- wThateher 770~ oo L SRR T IO e Ty
e . 6/28 | 7/28 8. | L0 80 59.0. | 203 ..
- {Awned) - -7 ' ] R - - : SO T
*1.0 - erect B T T

e 80 e




From these data it is clear that, for all the characters examined except awning and
mixing time, the lines are indistinguishable. Whether one mutational event determines
both these traits is not known, however, in all agronomic characters except awning, the
lines appear to be identical and, therefore, may be isogenic. Because awning in 7.
vulgare IS known to be governed by two allelic series and several suppressor .and modi-
’fymg genes, studles w111 be set up with a nulhsomlc serles to determine if. the 1nduced
'mutant is at the same Iocus as a naturally occurrmg gene for awn development. )

) A small quantlty of seeds of the mutant, and the Thatcher selectlon from wh1ch 1t
was derlved are available for d1str1but1on ’co breeders and genetlclsts

Table 2. Milling and baking quality characteristics of Thatcher wheat and the derived awned mutant

b xR ] » &. 8 s 8 "g
3 gl g 2o B g vl g B e, g 8 | &
ol E g 8RB s 218183 1alB]E g
§ we| & ‘; SR N § I o R4 ;; g: B 2 DR X e Z§ 3
. X ) of =] Kol % . M
- 1 o =3 R ko) '3 = g
8|8 k|22 |S5|8|8]3|8|8|8]|&].8
Thatcher o Yery
264 | 70 | Fair | 140 | 185 | 64 | 135 |Good| 862 | 79 | 80 | 77 | 80 98
(Awnless) B CRETRRY S IRETT (AN FE N B . [ RIS A L BN P Good
Thatcher o N vl Vo | . .y ol Very
266 | 70" | Falr 147 7142 65 | 210" {Good| 885 1 807185 [ 81 | 80" 101
(Awned) 1. 7 Good

*Score : 1-10; 10 very good

I Cooperative investigationé; the. rUniGefsity of anesom Agricultural Experiment Station, Crop
Research Division, ARS, USDA, and the University of Idaho. This work was conducted under
Contract No. AT(11-1)-332 between the Umyersﬁ:y of. anesota and the U. S. Atomic Energy
Commission.
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II. Editorial Remarks

2nd International Wheat Genetics Symposium

The 2nd Interna’uonal Wheat Genetics Symposium is now under arrangement in
hands of Dr. J ‘Mac Key and the members of the organizing committee. It “has
been tentatlvely set that the symposium will be held in Lund~Svaloef 1n August 19-
24, 1968, Thus there will be one week between the symposmm and the genetlcs con-
gress in Hague-Schevemngen in September 2-12, 1963,

Announcement for further issues

WIS Nos. 15 and 16 will be published during the fiscal year from April 1962 to
" March 1963. Manuscrlpts for those issues are accepted any time, and they will go to
press in sequence as soon as they cover the planned pages of each number. WIS is
‘open: to all contributions regarding methods, materials and stocks, ideas and research
results related to genetics and cytology of Triticum, Aegilops, Agropyron, Secale and
Haynaldia. '

The manuscripts should not exceed 3 printed pages. List of stocks is exempted
from this page limit. No illustrations are accepted for this publication.

‘Communications regarding editorial matters should be addressed to:

Dr. Kosuke Yamashita

Wheat Information Service
Biological Laboratory

Yoshida College

Kyoto Umvers1ty, Kyoto, Japan

[N
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THE 2ND INTERNATIONAL WHEAT GENETICS SYMPOSIUM
ot i Lund - Swolif, Sweden. EEESasaem——
T——EEEE  AugusE 19 - 24. 1963. EEEEeTeee——
S S s

Organizing Committee: B. C. Jenkins, Canada (Chairman), A. T. Pugsley, Au-
stralia, R. Riley, Great Britain, E. R. Sears, U. S. A., K. Yamashita, Japan, and
J. Mac Key, Sweden (Secretary). ‘

Participation: 150200 participants are expected to attend the symposium.
Language: The language of the symposidrm will be English.

Demonstrations: A field display of living material will unfortunately not be pos-
sible to arrange due to the late time in the season of the symposium. This in-
cident is dependent on the desirability to have the symposium close to the. con-
gress of genetics and the decision.to hold the latter as late in the season as
September 2-12.  To some extent a display of material brought together by dif-
ferent specialists could compensate for living material. Everybody interested is thus
asked to send material in due time in 1963 for a minor exhibition. Participation
in this way should as soon as possible be announced to the secretary. Already
this summer may be valuable for the collection of display materiall

Tentative program.

August 19, Monday.
Morning  Opening remarks and address of welcome.
SESSION |. Wheat quality. _
F. J. R. Hird (Australia): Wheat quality in relation to chemical bonds.
O. Hall (Sweden): Electrophoretic parameters on wheat quality.
J. C. Grosskreutz (USA): Microphysical structure of wheat protein.
Atternoon  Conducted tour of agricultural areas and historical sites near Lund and
a visit to Weibullsholm Plant Breeding Institute, Landskrona, =~
Evening . Dinner at Strandpaviljongen, Landskrona. Address. by Dr. F, Fajersson
(Sweden): Methods and achievements in Swedish wheat breeding.
August 20, Tuesday. .
Morning  SESSION Il Plant breeding methods. A .
A. Vincent (France): Quantitative inheritance and selection for yield.
S. Borojevic (Yugoslavia): Combining ability in:wheat crosses.

— 83 s



C. F. Konzak (USA): Physical and chemical mutagenesis in wheat
breedmg

"R E Scossnroll (Italy) Whea’c mutageneSIS in quantltatlve tralts o

Afternoon

. .
Evening

SESSION 1ll. Disease resistance in wheat.. S

P Zhukovsky (USS_R) H_Natural sources of dlsease resnstance in wheat.
“A. T. Pugsley (Australia): The genetics and exploﬂtatton of resistance to
mildew and take-all.

E. E. Sebesta (USA): Wheat viruses and their genetic control.

.-W. Q. toegering ,(USA): The refatjonship between- host and - pathagen
in wheat rust. s TR I A S
SESSION il (contmued) B AR TR
. R. C. F. Macer (Great Britain): The formal -and aneyploid genetic ,ana-
“lysis' of stripe rust resistance. B I
R. G. Andersoh(Canada): The’ itheritanice of leaf rust résistance i Wheat.

D. R. Knott (Canada): The lnhentance of .stem.ryst- reSIStance in. wh»ea‘u

1

August 21 Wednesday - S y

Morning

i

Afternoon
Evening

- SESSION V. Wheat taxonomy and phylogeny vt
- Di-Zohary {Israel): - The-evolution of genomes in Aegilops:and' Tfrttwum
- ¥.vCauderon (France): The genome constitution- of Agropyren.” :
MM, Jakubzlner (UISSR)' <Modern Russmn' aspec’zs on the ~systematlcs
- of wheat. ‘

1

4. Mac: Key (Sweden): Species relahonshlp in Trztwwm
Tour of the Swedish Seed Association, Svalsf.

Dinner at Svaléf Hotel, Svaléf. Address by Dr. K. Yamashita (Japan):
Collections of wheat and wheat relatlves in the near East.

August 22, Thursday.

Morning

SESSION V. Amphiploids and addition to wheat, of characters from
related genera. T o
V. Pissarev (USSR): Triticale amphldlplmds .

B. C, Jenkins (USA): Rye substitutions and addl‘tlons

H.Kihara (Japan) Chromosome and nuclear subs’utu’clons mvolvmg wheat

and’ Aegzlops

S Wienhues- Ohlendorf (Germany) Agropyron addltlons to wheat

Vo o
Aftetn‘oon

[

Evening

‘SESSION V. Aneuplbldy in"wheat gene’uce | e
RO Larson (Canada): 'Monosomic analysis of quanhtatwe characters.

BN KLJsplra (Canada) Rec;procal mtervanetal chromosome ‘substitution

-’:1. ,‘ S ,,i

fines, = -
E. R. Sears and M. Okamoto (USA and Japan) Telocentrlcs in ‘com-

mon and durum wheats.: _ i
M. ‘Norohna-Wagner (Portugal) Aneu(pllmds m dunum wheat

Fres. e . Loy




August 23, Friday.

Morning

SESSION VII. Cytogenetic structure of wheat.

R. Riley (Great Britain): The regulation of chromosome behaviour and
the cytogenetic structure of wheat and its relatives,

M. Okamoto (Japan): Studies on the chromosome 5B effect.

M. S. Swaminathan (India): Mutational analysis of the hexaploid wheat
complex.

J. G. T. Hermsen (Holland): Genstics of complementary necrosis,

Afternoon SESSION VIII. Presentation of short papers of various topics.

Evening

The program of this session will be settled first in the beginning of 1963,
About ten lectures with a duration of 10- 15 minutes each can be in-
cluded.

Closing banquet at Akademiska F&reningen, Lund. Address by Dr, S.
G. Stephens (USA): Evolution in polyploid crop plants.

August 24, Saturday.

Morning

BUSINESS SESSION.
This session will include a short report from the Stock Preservation

Committee by E. C. Heyne (USA).

The symposium ends af moon THme.
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